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PREFACE TO THE SECOND EDITION.

I HAVE to thank many friends for corrections and suggestions,

and the profession at large for their kind reception of the first

edition.

I am under special obligations to Dr. H. M. Thomas and to Dr.

W. S. Thayer for much valuable assistance ; to Professor Welch and

to Dr. Flexner for counsel on questions of pathology and bacteriology

;

and to Miss B. O. Humpton for help in the preparation of the index.

Several sections have been rewritten, all carefully corrected, and

here and there many fresh details have been added. The important

additions are as follows :

In Section I the article on Typhoid Fever has been thoroughly re-

vised to date, and that on Malarial Fever in large part rewritten. The

subject of Diphtheria has been completely recast, and extended from

eleven to twenty pages! The article on Septicaemia and Pyaemia has

been rearranged and largely rewritten. Short descriptions of the

Bubonic Plague and of the Foot and Mouth Disease have been added.

New matter will also be found in connection with Cholera, Syphilis,

Tuberculosis, and others of the infectious diseases. In this section, in

describing the stage of incubation, the report of the Clinical Society

of London has been adopted.

In Section II the articles on Gout and Diabetes have been ex-

tended. A description of Infantile Scurvy and of the Hsemorrhagic

Diseases of the New-born has been added.

In Section III there has been added an account of Eczema of the

Tongue and of Leukoplakia, and under Chronic Tonsillitis will be

found additional details regarding the injurious effects of mouth-

breathing. The Methods of Clinical Examination of the Stomach

have been omitted, since they more correctly belong to, and are more

fully given in, manuals of diagnosis. The subject of Appendicitis has
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Len completely rewritten and much extended. A new section has

been added on Affections of the Mesentery, and under Diseases of

the Liver a description of the dislocations and deformities of the organ.

Under Localized Peritonitis a new section will be found on the Sub-

phrenic Variety.

In Sections IV and V many minor additions and corrections have

been made. In writing on Angina Pectoris, it was a pleasure to be

able to give the credit of the "intermittent claudication" theory to

that distinguished old Glasgow professor, Allan Burns.

In Section VI the subjects of Anaemia and Leukaemia have been

revised and rearranged. In the articles on Addison's Disease and on

Exophthalmic Goitre and Myxoedema will be found references to the

new investigations.

In Section VII a brief account of Anuria has been added, and a

number of minor corrections and additions have been made.

In Diseases of the Nervous System a new introductory section has

been written, with new diagrams, which will prove helpful to the stu-

dent. Most of the important points which have arisen during the past

three years have been incorporated.

In Section IX the article on Muscular Atrophies has been re-

arranged.

In Section X the important studies of Gosio and of Sanger upon

Arsenical Poisoning have been referred to.

In the section on Parasites the subject of Psorospermiasis has been

recast, a short account of the Parasitic Infusoria has been added, and^ a

number of minor corrections have been made. I am under special

indebtedness to Dr. Stiles, the leading authority on parasites in this

country, for a careful revision of the nomenclature in accordance with

the rules of the International Committee, and for valuable advice

relating to the subject. I could not, however, yield to the change of

name from Trichina to TriGhinella.

And, lastly, I have added, when possible, the description of certain

special symptoms—as Cheyne-Stokes breathing. Trousseau's phenome-

non, and Oliver's tracheal tugging—in the words of the authors.

1 Frankun St. W.,

July 1, 1895.
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" Experience is fallacious and judgment difficult."

Hippocrates : Aphorisms, 1.

" And I said of medicine, that this is an art which

considers the constitution of the patient, and has

principles of action and reasons in each case."

Plato: Gorgias.



A TEXT-BOOK ON
THE PRACTICE OF MEDICINE.

SECTION" L

SPECIFIC mFECTIOUS DISEASES.

I. TYPHOID FEVER.

Definition.—An infectious disease, characterized anatomically by

hyperplasia and ulceration of the lymph-follicles of the intestines, swell-

ing of the mesenteric glands and spleen, and parenchymatous changes

in the other organs. The bacillus of Eberth is constantly present in the

lesions. Clinically the disease is marked by fever, a rose-colored eruption,

diarrhoea, abdominal tenderness, tympanites, and enlargement of the

spleen ; but these symptoms are extremely inconstant, and even the fever

varies in its chai'acters.

Historical Note.—The dates 1813 and 1850 include the modern
discussion of the subject. Prior to the former year many observers had
noted clinical differences in the continued fevers. Huxham in particular,

in his remarkable Essay on Fevers, had " taken notice of the very great

difference there is between the putrid malig^iant and the slow nervous

fever.'" In 1813 Pierre Bretonneau, of Tours, distinguished " dothienen-

terite " as a separate disease ; and Petit and Serres described entero-mes-
enteric fever. Trousseau and Velpeau, students of Bretonneau, were, in

1820, instrumental in making his views known to Andral and others in

Paris. In 1829 Louis' great work appeared, in which the name " typhoid "

was given to the fever. At this period typhoid fever alone prevailed in

Paris, and it was universally believed to be identical with the continued
fever of Great Britain, where in reality typhoid and typhus coexisted ; and
the intestinal lesion was regarded as an accidental occurrence in the course
of ordinary typhus. Louis' students returning to their homes in different

countries had opportunities of studying the prevalent fevers in the thor-

ough and systematic manner of their master. Among these were certain

young American physicians, to one of whom, Gerhard, of Philadelphia, is

due the great honor of having first clearly laid down the differences

between the two diseases. His papers in the American Journal of the

2
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sciences, 183, arc -^ouUed,, tV,c l:^"!^:^
give a fulUnd satisfactory account on ^ ^^^^^ ^^.^^^

tions we now recogmzc ^'""^^ literature.

among the most classical lu A»f-;<=™ „,,i„h, i„ 1883, James

Louis' influence was early lelt i

demonstrated, in

Jackson, Jr., lad '^turnedJrom Pans. ^ jj^, j,,, ^entity of
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in which it constitutes the
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^very-

tributed throughout all parts of the world, it piobably pies

where the same essential characters.
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It prevails most in the autumn months. Of 1,889 cases admitted to

the Montreal General Hospital in twenty years, more than fifty per cenb

were in the months of August, September, and October. Of 1,381 cases

treated during twelve years at the Toronto General Hospital, 761 oc-

curred in these months (Graham). It has been well called the autumnal

fever.

It has been observed to prevail most in hot and dry seasons. Accord-

ing to Pettenkofer, epidemics are most common when the ground-water is

low, under which circumstances the springs and water-sources drain more
thoroughly contaminated foci and are more likely to be highly charged

with poison. It may be also, as Baumgarten suggests, that in dry seasons

the poison is more disseminated in the dust.

Males and females are about equally liable to the disease, but males

with typhoid are much more frequently admitted into hospitals.

Typhoid fever is a disease of youth and early adult life. The greatest

susceptibility is between the ages of fifteen and twenty-five. Of 660 of

the Montreal cases there were under fifteen years of age, 51 ; between

fifteen and twenty-five years, 308 ; between twenty-five and thirty-five years,

153 ; between thirty-five and forty-five years, 43 ; between forty-five and
fifty-five years, 6 ; and over fifty-five years, 9. Cases are rare over sixty.

It is not very infrequent in childhood, but infants are rarely attacked.

Murchison has seen a case at the sixth month. The disease may be con-

genital in cases in which the mother has had the disease late in pregnancy.

As in other fevers, not all exposed to the infection take the disease,

and there are grades of susceptibility. Some families seem more disposed

to infection than others.

Typhoid fever is becoming less prevalent in the large cities in conse-

quence of improved sanitation. In suburban and country districts it is

apparently on the increase.

The Specific Gem —The researches of Eberth, Koch, GaSky, and
others have shown that there is a special micro-organism constantly asso-

ciated with typhoid fever. It is a rather short, thick, motile bacillus, with

rounded ends, in one of which, sometimes in both (particularly in cul- \\

tures), there can be seen a glistening round body, believed to be a spore;
'

but these polar structures are probably only areas of dense protoplasm.
It grows readily on various nutritive media, and can now be differentiated

from the iacterium coU commune, with which, and with certain other

bacilli, it is apt to be confounded. This organism fulfils two of the re-

quirements of Koch's law—it is constantly present, and it grows outside

the body in a specific manner. The third requirement, the production
of the disease experimentally by the cultures, has not yet been met.

Probably the animals used for experimentation are not susceptible to

typhoid fever. The bacilli or their toxins inoculated in large quantities

into the blood of rabbits are pathogenic, and in some instances ulcerative

and necrotic lesions in the intestine may be produced. But similar intes-
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tinal lesions may be cused by other bacteria, including the iacterium coll

~res are killed at a temperature of 60' 0 It is not prebable that

the typhoid bacillus produces spores, but it resists drymg lor days. Boo 1-

fon olnres are destroyed by carbolic acid, 1 to 200, aud by eorroB.ve sub-

""lu'recTnfcls of typhoid lever the bacilli are found in the lymphoid

tissues oT the intestines, in the mesenteric glands, in the spleen, rn the

h ue marrow, in the liver, and in the bile. The b-'l''

"-".f.™
-

regular clumps in the contents ol the intestmes and m the tools
;
bu the

studies oi Sanarelli and of Wathelet, with more recent me hods ol ditfer-

eatil iug the colon bacillus, have shown that they a,, scanty m the feces,

and ma? not be present in the stools until the tenth da, or later. Cul-

tures from the contents ol the small intestine in fatal eases may he nega-

t„e The bacilli have been found in the blood and m the rose-colored

pote. In the urine they may be present in numbers and they have been

f^nd in the sweat. From the endocardial vegetations, from menmgeal

and pleural exudates, and from foci of suppuration m various parts, the

bacilli have also been isolated. .

, Oatside the body the bacilli retain their vitality for weeks in wat .

Whether an increase can occur is not yet finally settled. Bolton dome t

but the general opinion seems to be that such increase may take plac to

some extent. They disappear from ordinary water m competition . h

aprophytes in a lew days In milk they undergo rapid development with-

7t Chang ng the appearance ol the milk. They may increase in the so 1

and retZ tLr vitality lor months. They are not killed by freezing, but,

:s P Snhas shownfmaylive in ice lor months. In -ly ep'denncs

the bacilli have been detected in the infected water. The detection how

et o ie typhoid bacillus in drinking-water is by no means easy and

the question in individual eases must be settled by experts who have had

spell experience with this germ Both Prndden and Ernst have found

" 'tL" tafeetion by dust of exposed lood-stufls, such as niilk. is

very probable. The bacilli ^^-^^Z^^t^^^^^T^^ \den earth twenty-one days, m filter-sand eignty ^^^o j , /

street thirty days, on liaen si.ty to seventy days, on wood tlurty-two days
^

Torrd- conveyance.-!.)
«..-The ^o^^^^^^^^

transmission through the air from one person to

^^^^^^^^^L of

acknowledged. There are house epidemics u. winch

the water or food could be almost positive y excluded. The
^^--^^ ^^^

attendants who have to do with the stools and .^^^^
.f J^^^^^^^^^^^

tients are alone liable to direct infection. Dunng the
PJ^J^J^^^

one nurse, one orderly, and one patient contracted the disease in my

wards.
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(b) Infection of water is unquestionably the most common mode of

conveyance. Many epidemics have been shown to originate in the con-

tamination of a well or a spring. A very striking one occurred at Plym-

outh, Pa., in 1885, which was investigated by Shakespeare. The town,

with a population of eight thousand, was in part* supplied with drink-

ing-water from a reservoir fed by a mountain stream. During January,

February, and March, in a cottage by the side of and at a distance of from

sixty to eighty feet from this stream, a man was ill with typhoid fever.

The attendants were in the habit at night of throwing out the evacua-

tions on the ground toward the stream. During these months the ground

was frozen and covered with snow. In the latter part of March and early

in April there was considerable rainfall and a thaw, in which a large part

of the three months' accumulation of discharges was washed into the

brook, not sixty feet distant. At the very time of this thaw the patient

had numerous and copious discharges. About the 10th of April cases of

typhoid fever broke out in the town, appearing for a time at the rate of

fifty a day. In all about twelve hundred people were affected. An im-

mense majority of all the cases were in the part of the town which received

water from the infected reservoir.

(c) Infection of Food.—Milh may be the source of infection. One of

the most thoroughly studied epidemics due to this cause was that investi-

gated by Ballard in Islington. The milk may be contaminated by infected

water used in cleansing the cans. In fresh milk it has been shown that

the germs grow rapidly.

In addition to the milk, the germs may be conveyed in ice, salads of

various sorts, celery ; and the food may be readily contaminated by the

soiled fingers of the attendants, or of the patient himself. A fly which

has alighted on the soiled linen of a typhoid patient in a ward may sub-

sequently contaminate the milk or other food.

Oysters may become infected during the process of fattening or fresh-

ening. In the Middletown epidemic, reported by H. W. Conn, the chain

of circumstantial evidence seems complete ; and most suggestive sporadic

cases have been recorded by Sir William Broadbent and others.

0. J. Foote has made an interesting bacteriological study of the sub-

ject. Oysters taken from the feeding-grounds in rivers contain a very

much larger number of micro-organisms of all sorts than those from the

sea. He has shown, too, that Eberth's bacillus will live in the brackish

water in which oysters are fattened even when frozen ; and that it will also

live in the oyster itself, and for a longer time than in the water in which

the oyster grows. Whether multiplication takes place in the oyster is

doubtful.

{d) Contamination of the /S'ot7.—Pettenkofer holds that the poison is

not eliminated in a condition capable of commiTnicating the disease di-

rectly, but that it must first undergo changes in the soil, which changes

arc favored by the ground-water.
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Filth, bad sewers, or cesspools can not in themselves cause typhoid

fever, but they furnish the conditions suitable for the preservation of the

bacillus, and possibly for its propagation.

Once in the intestinal canal the germs probably do not, as do the chol-

era bacilli, increase in the contents, but penetrate the epithelial lining and

reach the lymphoid tissue, upon which they exert their specific action,

causing a cell proliferation greatly in excess of the physiological process.

The necrosis may be regarded as the result of the maximum intensity of

the action of the bacilli—an action not confined to the lymphatic appa-

ratus of the intestinal wall, but also met with in a typical manner in the

enlarged mesenteric glands and in the liver and spleen.

Products of the Groioth of the Bacilli.—Brieger and Fraenkel have

separated from bouillon cultures a poison belonging to the group of tox-

albumins, and to this typhotoxin, as it has been called, the more serious

features of the disease are ascribed. Sanarelli has found that in addition

to a general toxic action similar to other poisons of its class, the typho-

toxin produces in animals changes in the small bowel, particularly in the

lymph elements.

Morbid Anatomy.—The statistical details under this heading are

based upon eighty autopsies, a majority of which were performed at the

Montreal General Hospital, and upon the records of two thousand post-

mortems at the Munich Pathological Institute.*

Intestines.—A catarrhal condition exists throughout the small and

large bowel, and to this is due, in all probability, the diarrhoea with the

thin pea-soup-like stools. Associated with this catarrh there is some epi-

thelial desquamation.

Specific changes occur in the lymphoid elements of the bowel, chiefly

at the lower end of the ileum. The alterations which occur are most con-

veniently described in four stages :

1. Hyperplasia, which involves the glands of Peyer in the jejunum and

ileum, and to a variable extent those in the large intestine. The follicles

are swollen, grayish-white in color, and the patches may project to a dis-

tance of from three to five mm. In exceptional cases they may be still

more prominent. The solitary glands, which range in size from a pin's

head to a large pea, are usually deeply imbedded in the submucosa, but

project to a variable extent. Occasionally they are very prominent, and

may be almost pedunculated. Microscopical examination shows at the

outset a condition of hypertemia of the follicles. Later there is a great

increase and accumulation of cells of the lymph-tissue which may even

infiltrate the adjacent mucosa and the muscularis; and the blood-vessels

are more or less compressed, which gives the whitish, anfemic appearance

to the follicles. The cells have all the characters of ordinary lymph-cor-

puscles. Some of them however are larger, epithelioid, and contain several

* MUnchener raedicinische Wochenschrift, Nos. 3 and 4, 1891.
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nuclei. Occasionally cells containing red blood-corpuscles are seen. This

so-called medullary infiltration, which is always more intense toward the

lower end of the ileum, reaches its height from the eighth to the tenth

day and then undergoes one of two changes, resolution or necrosis. Death

very rarely takes place at this stage. Resolution is accomplished by a fatty

and granular change in the cells, which are destroyed and absorbed. A
curious condition of the patches is produced at this stage, in which they

have a reticulated appearance, the plaques a surface reticulee. The swoll-

en follicles in the patch undergo resolution and shrink more rapidly than

the surrounding framework, or what is more probable the follicles alone

owing to the intense hyperplasia become necrotic and disintegrate, leaving

the little pits. In this process superficial haemorrhages may result, and

small ulcers may originate by the fusion of these superficial losses of sub-

stance.

There is nothing distinctive in the hyperplasia of the lymph-follicles

in typhoid fever ; but apart from this disease we rarely see in adults a

marked affection of these glands with fever. In children however it is

not uncommon when death has occurred from intestinal affections, and it

is also met with in measles, diphtheria, and scarlet fever.

2. Necrosis and Sloughing.—When the hyperplasia of the lymph-fol-

licles reaches a certain grade resolution is no longer possible. The blood-

vessels become choked, there is a condition of anaemic necrosis, and

sloughs form which must be separated and thrown off. The necrosis is

probably due in great part to the direct action of the bacilli. The process

may be superficial, affecting only the upper part of the mucous coat, or it

may extend to and involve the submucosa. The " slough " may sometimes

lie upon the Peyer's patch, scarcely involving the epithelium (Marchand).

It is always more intense toward the ileo-cascal valve, and in very severe

cases the greater part of the mucosa of the last foot of the ileum may be

converted into a brownish-black eschar. The necrotic area in the solitary

glands forms a yellowish cap which often involves only the most promi-

nent point of a follicle. The extent to which the necrosis reaches is very

variable. It may pass deep into the muscular coat reaching to or even

perforating the peritonasum.

3. Ulceration.—The separation of the necrotic tissue—the sloughing

—

is gradually effected from the edges inward, and results in the formation

of an ulcer, the size and extent of which are directly proportionate to the

amount of necrosis. If this be superficial, the entire thickness of the

mucosa may not be involved and the loss of substance may be small and

shallow. More commonly the slough in separating exposes the submucosa

and muscularis, particularly the latter, which forms the floor of a majority

of all typhoid ulcers. It is not common for an entire Peyer's patch to

slough away, and a perfectly ovoid ulcer opposite to the mesentery is

rarely seen. Irregularly oval and rounded forms are most common. A
large patch may present three or four ulcers divided by septa of mucous
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membrane. The terminal six or eight inches of the mucous membrane

of the ileum may form a large ulcer, in which are here and tliere islands

of mucosa. The edges of the ulcer are usually swollen, soft, sometimes

congested, and often undermined. At a late period the ulcers near the

valve may have very irregular sinuous borders. The base of a typhoid

ulcer is smooth and clean, usually formed of the submucosa or of the

muscularis.

There may be large ulcers near the valve and swollen hyperasmic

patches of Peyer in the upper part of the ileum.

4. Healing.—This begins with the development of a thin granulation

tissue which covers the base and gives to it a soft, shining appearance.

The mucosa gradually extends from the edge, and a new growth of epi-

thelium is formed. The glandular elements are reformed
;

the healed

ulcer is somewhat depressed and is usually pigmented. Occasionally an

appearance is seen as if an ulcer had healed in one place and was extend-

ing in another. In death during relapse healing ulcers may be seen in

some patches with fresh ulcers in others.

We may say, indeed, that healing begins with the separation of the

sloughs, as, when resolution is impossible, the removal of the necrosed

part is the first step in the process of repair. Practically, in fatal cases,

we seldom meet with evidences of cicatrization, as the majority of deaths

occur before this stage is reached.

Large Intestine.—The ca;cum and colon are affected in about one

third of the cases. Sometimes the solitary glands are greatly enlarged.

The ulcers are usually larger in the caecum than in the colon. Perfora-

tion of the caecum is rare. The appendix may be.involved.

Are the enteric lesions constant and specific ? In an immense major-

ity of all cases the intestinal lymph-follicles are involved, but it is claimed

that exceptionally the disease may exist without lesions of the bowel.

Several instances are reported ; but Du Cazel's case is the most satisfac-

tory. The symptoms were those of typhoid fever, and at the autopsy

the spleen, mesenteric glands, and kidneys were swollen and congested.

There was no lesion of the intestine. Typhoid bacilli were isolated by

the most approved recent methods.

Perforation of the Bowel.—In one hundred and fourteen cases of the

two thousand Munich autopsies (5-7 per cent) and in twenty-two mstances

in my series, the intestine was perforated and death caused by peritonitis.

The perforation may occur in ulcers from which the sloughs have already

separated, or it may be directly due to the extension of a necrosis through

all the coats. In only a few cases is the perforation at the bottom of a

clean thin-walled ulcer. In one instance the perforation occurred two

weeks after the temperature had become normal. The sloughs are, as a

rule, adherent about the site of perforation, which in a majority of the cases

occur in small deep ulcers. There may be two or even three perforations.

The orifice is usually within the last foot of the ileum. In only one of
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my cases was it distant eighteen inches. In four cases of my series the

appendix was perforated and in two the large bowel. Peritonitis was

present in every instance.

Hmiorrhage from the bowels occurred in ninety-nine of the Munich

cases. The bleeding seems to result directly from the separation of the

sloughs. I was not able in any instance to find the bleeding vessel. In

one case only a single patch had sloughed, and a firm clot was adherent

to it. The bleeding may also come from the soft swollen edges of the

patch.

The mesenteric glands at fiLrst show intense hypersemia and subse-

quently become greatly swollen. Spots of necrosis are common. In sev-

eral of my cases suppuration had occurred, and in one a large abscess of

the mesentery was present. The bunch of glands in the mesentery, at

the lower end of the ileum, is especially involved. The retroperitoneal

glands are also swollen.

The spleen is invariably enlarged in the early stages of the disease. In

only one of my cases did it exceed 20 ounces (600 grammes) in weight.

The tissue is soft, even diflauent. Infarction is not infrequent. Eupture

may occur spontaneously or as a result of injury. In the Munich autop-

sies there were five instances of rupture of the spleen, one of which re-

sulted from a gangrenous abscess.

The liver shows signs of parenchymatous degeneration. Early in the

disease it is hypersemic, and in a majority of instances it is swollen, some-

what pale, on section turbid, and microscopically the cells are very granu-

lar and loaded with fat. Nodular areas (microscopic) occur in many cases,

as described by Handford. Keed, in Welch's laboratory, could not deter-

mine any relation between the groups of bacilli and these areas. Some of

the nodules are lymphoid, others are necrotic (Amyot). In twelve of the

Munich autopsies liver abscess was found, and in three, acute yellow

atrophy. Diphtheritic inflammation of the gall-bladder is occasionally

met with. This may lead to perforation and fatal peritonitis. The

typhoid bacilli have been demonstrated in the inflamed organ (Chiari).

Pylephlebitis may follow abscess of the mesentery or perforation of the

appendix.

Kidneys,—Cloudy swellfng, with granular degeneration of the cells of

the convoluted tubules,, tess commonly an acute nephritis, may be present.

Eayer, Wagner,, and others deseribed the occurrence of numerous small

areas infiltrated with round ceBsy which may have the appearance of

lymphomata, or may pass on to softenimg and suppuration, producing" the

so-called miliary: abscesses. It is usually a late change. Tlie typhoid

bacilli alone have been found by some observers in these areas. They may

also be found in. the urine. In ten cases of pyuria in typhoid fever in my
wards Blumer found the bacilli in two. Diphtheritic inflammation of the

pelvis of the kidney may occur. It was present in three of my cases, in

one of which the tips of the papillae were also affected. Catarrh of the
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bladder is not uncommon. Diphtheritic inflammation of it may also

occur. Orchitis is occasionally met with.

Respiratory Organs.—Ulceration of the larynx occurs in a certain

number of cases ; in the Munich series it was noted one hundred and seven

times. It may come on at the same time as the ulceration in the ileum,

but the bacilli have not yet, I believe, been found in the ulcers. They

occur in the posterior wall, at the insertion of the cords, at the base of the

epiglottis, and on the ary-epiglottidean folds. In the later periods catar-

rhal and diphtheritic ulcers may be present.

(Edema of the glottis was present in twenty of the Munich cases, in

eight of which tracheotomy was performed. Diphtheritis of the pharynx

and larynx is not very uncommon. It occurred in a most extensive form

in two of my cases. Lobar pneumonia may be found early in the disease

(see Pneumo-typhus), or it may be a late event. Hypostatic congestion

and the condition of the lung spoken of as splenization are very common.

Gangrene of the lung occurred in forty cases in the Munich series
;
ab-

scess of the lung in fourteen ;
hsemorrhagic infarction in one hundred and

twenty-nine. Pleurisy is not a very common event. Fibrinous pleurisy

occurred in about six per cent of the Munich cases, and empyema in

nearly two per cent.

Changes in the Circulatory System.—Endocarditis is rare. I have

met with it twice, and it existed in eleven only of the Munich autopsies,

in which also there were fourteen cases of pericarditis. Myocarditis is not

very infrequent. Dewevre, in a series of forty-eight cases, found in six-

teen granular or fatty degeneration, and in three a proliferating endarter-

itis in the small vessels. It is remarkable that even in cases of death from

heart-failure, with intense fever, the cell-fibres may present little or no

observable change. The arteries are not infrequently involved m typhoid

fever. Barie distinguishes an acute obliterating arteritis and a partial

arteritis, and states that they both occur most commonly in the arteries of

the lower extremities. They are responsible, no doubt, for certain of the

cases of blocking of the arterial trunks. This arteritis may affect the

smaller vessels, particularly those of the heart. In the veins, thrombi are

not infrequently found, particularly in the femoral veins, and more rarely

in the cerebral veins or sinuses.

Nervous System.—There are very few coarse changes met with. Men-

ingitis is extremely rare. It was not present in any one of my autopsies,

and occurred in only eleven of the two thousand Munich cases. The exu-

dation may be either serous or purulent, and in both typhoid bacilli have

been demonstrated (Pictine). Thrombosis of the cortical veins of the

pia mater caused the death, on the eighth day, of one of my assistants.

The anatomical lesion of the aphasia—seen not infrequently m children

—is not known, possibly it is an encephalitis. Parenchymatous changes

have been met with in the peripheral nerves, and appear to be not very

uncommon, even when there have been no symptoms of neuritis.
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The voluntary muscles show, in certain instances, the changes described

by Zenker, which occur however in all long-standing febrile affections, and

are not peculiar to typhoid fever. The muscle substance within the sar-

colemma undergoes either a granular degeneration or a hyaline transfor-

mation. The abdominal muscles, the adductors of the thighs, and the

pectorals are most commonly involved. Eupture of a rectus abdominis

has been found post-mortem. Hasmorrhage may occur. Abscesses may

develop in the muscles during convalescence.

Typhoid Septicjemia.—There are instances of the general infection of

the body with the Eberth bacilli. The human blood-serum as a rule

rapidly kills the typhoid germ ; but under certain conditions, as yet un-

known—either increased virulence of the germ or diminished bacteri-

cidal power of the blood-serum—it multiplies in all the organs and in the

blood, constituting a veritable septicemia. Such a case has been described

recently by Flexner from my wards.* The intestinal lesions were slight.

Until the development of parotitis tbe symptoms pointed rather to cerebro-

spinal meningitis. The temperature was low and irregular.
^

Symptoms.—In a disease so complex as typhoid fever it will be well

first to give a general description, and then to study more fully the symp-

toms, complications, and sequels according to the individual organs.

General Description—The period of incubation lasts from " eight to

fourteen days, sometimes twenty-three" (Clinical Society), during which

there are feelings of lassitude and inaptitude for work. The onset is rarely

abrupt. There may be prodromal symptoms, either a rigor, which is rare,

or chilly feelings, headache, nausea, loss of appetite, pains in the back and

legs, and nose-bleeding. These symptoms increase in severity and the

patient at last takes to his bed. From this event, in a majority of cases,

the definite onset of the disease may be dated. During the first loeeh

there is, in some cases (but by no means in all, as has long been taught),

a steady rise in the fever, the evening record rising a degree or a degree

and a half higher each day, reaching 103° or 104°. The pulse is rapid,

from 100 to 110, full in volume, but of low tension and often dicrotic ;
the

tongue is coated and white ; the abdomen is slightly distended and tender.

Unless the fever is high there is no delirium, but the patient complains of

headache, aud there may be mental confusion and wandering at night.

The bowels may be constipated, or there may be two or three loose move-

ments daily. Toward the end of the week the spleen becomes enlarged

and the rash appears in the form of rose-colored spots, seen first on the

skin of the abdomen. Cough and bronchitic symptoms are not uncommon

at the outset.

In the second weeh, in cases of moderate severity, the symptoms be-

come aggravated ; the fever remains high and the morning remission is

slight. The pulse is rapid and loses its dicrotic character. There is no

* Journal of Pathology and Bacteriology, April, 1895.
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longer headache, but there are mental torpor and dulness. The face looks

heavy ; the lips are dry ; the tongue, in severe cases, becomes dry also.

The abdominal symptoms are more marked—diarrhoea, tympanites, and

tenderness. Death may occur during this week, with pronounced nerv-

ous symptoms, or, toward the end of it, from hasmorrhage or perfora-

tion. In mild cases the fever declines, and by the fourteenth day may be

normal.

In the third toeeh, in cases of moderate severity, the pulse ranges from

110 to 130 ; the temperature now shows marked morning remissions, and

there is a gradual decline in the fever. The loss of flesh is now more

noticeable, and the weakness is pronounced. The diarrhoea and meteor-

ism may persist. Unfavorable symptoms at this stage are the pulmo-

nary complications, increasing feebleness of the heart, and pronounced

delirium with muscular tremor. Special dangers are perforation and

haemorrhage.

With the fourth weeh, in a majority of instances, convalescence begins.

The temperature gradually reaches the normal point, the diarrhoea stops,

the tongue cleans, and the desire for food returns. In severe cases the

fourth and even the fifth week may present an aggravated picture of the

third ; the patient grows weaker, the pulse is more rapid and feeble, the

tongue dry, and the abdomen distended. He lies in a condition of pro-

found stupor, with low muttering delirium and subsultus tendinum, and

passes the faeces and urine involuntarily. Heart-failure and secondary

complications are the chief dangers of this period.

In the fifth and sixth iveehs protracted cases may still show irregular

fever, and convalescence may not set in until after the fortieth day. In

this period we meet with relapses in the milder forms or slight recru-

descence of the fever. At this time, too, occur many of the complications

and sequelae.

Special Features and Symptoms.—-3/b«7e of Onset.—As a rule, the

symptoms develop insidiously, and the patient is unable to fix definitely

the time at which he began to feel ill. The following are the most im-

portant deviations from this common course :

(a) Onset with Pronou?iced Nervous Manifestations.—Headache, of a

severe and intractable nature, is by no means an infrequent initial symp-

tom. Again, a severe facial neuralgia may for a few days put the practi-

tioner off his guard. In cases in which the patients have kept about and,

as they say, fought the disease, the very first manifestations may be pro-

nounced delirium. Such patients may even leave home and wander about

for days. In rare eases the disease sets in with the most intense cerebro-

spinal symptoms, simulating meningitis—severe headache, photophobia,

retraction of the head, twitching of the muscles, and even convulsions.

Occasionally drowsiness, stupor, and signs of basilar meningitis may exist

for ten days or more before the characteristic symptoms develop ;
occa-

sionally the onset is with mania.
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(b) With Pronoicnced Pulmonary Symj)toms.—The initial bronchial

catarrh may be of great severity and disguise the other features of the

disease More striking still are those cases in which the disease sets m
with a single chill, with pain in the side and all the characteristic features

of lobar pneumonia, or of acute pleurisy.

(c) With Intense Qastro-intestinal Stjmptoms.—The Tomitmg may be

incessant and uncontrollable. Occasionally there are cases with such

intense vomiting and diarrhoea that a suspicion of poisoning may be

aroused.
. -i i-i j •

(d) With Symptoms of an Acute MjjMs.—Smoky or bloody urine,

with much albumen and tube-casts.

(e) Amlulatory i?^om.—Deserving of especial mention are those cases

of typhoid fever in which the patient keeps about and attempts to do

work, or perhaps takes a long journey to his home. He may come under

observation for the first time with a temperature of 104° or 105°, and with

the rash well out. Many of these cases run a severe course, and in general

hospitals they contribute largely to the total mortality. Finally, there

are rare instances in which the first symptom is perforation, or a profuse

haemorrhage from the bowels.

Facial Aspect.—Early in the disease the cheeks are flushed and the

eyes bright. Toward the end of the first week the expression becomes

more listless, and when the disease is well established the expression is

dull and heavy. There is never the rapid anaemia of malarial fever,

and the color of the lips and cheeks may be retained even to the third

week.

Fever.—(a) Regular Course. (Chart I.)—In the stage of invasion

the temperature rises steadily during the first five or six days. The even-

ing temperature is about a degree or a degree and a half higher than the

morning remission, so that a tempemture of 104° or 105° is not uncom-

mon by the end of the first week. Having reached the fastigium or

height, the fever then persists with slight morning remissions. The tem-

perature curve follows the normal diurnal variations, the maximum oc-

curring between four and eight o'clock in the evening and the minimum

between four and eight in the morning. At the end of the second and

throughout the third week the temperature becomes more distinctly re-

mittent. The difference between the morning and evening may be three

or four degrees, and the morning temperature may even be normal. It

falls by lysis, and the temperature is not considered normal until the

evening record is at 98"2°.

{b) Variations in the normal temperature curve are common. We do

not always see the gradual step-like ascent in the early stage
;
the cases

do not often come under observation at this time. When the disease sets

in with a chill, the temperature may rise at once to 103° or 104°. In

many cases defervescence occurs at the end of the second week and the

temperature may fall rapidly, reaching the normal within twelve or twenty
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hours. An inverse type of temperature, high in the morning and low in

the evening, is occasionally seen but has no especial significance.

Sudden falls in the temperature may occur ;
thus, as shown in Chart

III, a drop of 10° may follow an intestinal hemorrhage, and the fall may

be very apparent even before the blood has appeared in the stools. Hy-

perpyrexia, temperature above 106°, is not very common in typhoid fever

except just before death, when I have known the thermometer to register

109-5°.

(c) Post-Typlioid Elevations—Fever of Convalescence.—Dm'mg con-

valescence, after the temperature has been normal, perhaps for five or six

days, the fever may rise suddenly to 102° or 103°, and, after persisting for

from one to three days or even longer, falls to normal. With this there is

no constitutional disturbance, no furring of the tongue, no distention of

the abdomen. These so-called recrudescences are by no means uncom-

mon, and are of especial importance, as they cause great anxiety to the

practitioner. They are attributed most frequently to errors in diet, con-

stipation, emotions, and excitement of any sort, such as seeing friends.

There are cases in which the temperature declines almost to the nor-

mal at the end of the third week, the tongue cleans, and the patient enters

apparently upon a satisfactory convalescence. The evening temperature,

however, does not reach 98-5°, but constantly keeps about 99-5° or 100°,

and occasionally rises to 100-5°. This, in the late stages of convalescence,

I have seen due to the post-typhoid auEemia. Complications should be

carefully looked for, particularly insidious pleurisy or bone lesions.

In certain of these cases the persistence of the fever seems to be really

a nervous phenomenon, and there is nothing in the condition of the

patient to cause uneasiness except the evening elevation of temperature.

If the tongue is clean, the appetite good, and there are no intestinal

symptoms, it may be disregarded. I have frequently found this condition

best met by allowing the patient to get up and by stopping the use of the

thermometer. This prolonged slight elevation of the fever after the dis-

appearance of all the symptoms is most common in children and in pa-

tients of marked nervous temperament.

{d) The Fever of the Relapse.—This is a repetition in many instances

of the original fever, a gradual ascent and maintenance for a few days

at a certain height and then a gradual decline. It is shorter than the

original pyrexia, and rarely continues more than two or three weeks.

(Chart I.)

(e) Afebrile Typhoid.—There are cases described in which the chief

features of the disease have been present without the existence of fever.

They are extremely rare in this country. No instance of the kind has

come under my observation. Fisk, of Denver, has met with it.

(/) Chills occur (a) sometimes with the fever of onset
;

(b) occasion-

ally at intervals throughout the course of the disease, and followed by

sweats (so-called sudoral form)
;

(c) with the advent of complications,
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pleurisy, pneumonia, .ptitis media, periostitis, etc.; {d) with active anti-

pyretic treatment by'the coal-tar remedies; (e) occasionally during the

period of defervescence without relation to any complication or sequel,

probably due to a septic infection. There are cases in which throughout

the latter half of the disease chills recur with great severity.

gjjjj^^ The rash of typhoid fever is very characteristic. It consists

of a variable number of rose-colored ^pots, which appear from the seventh

to the tenth day, usually first upon the abdomen. The spots are flattened

papules, slightly raised, of a rose-red color, disappearing on pressure, and

ranging in diameter from two to four millimetres. They can be felt as .

distinct elevations on the skin. Sometimes each spot is capped by a small

vesicle. The spots may be dark in color and occasionally become pete-

chial. After persisting for two or three days they gradually disappear,

leaving a brownish stain. They come out in successive crops, but rarely

appear after the middle of the third week. They are present in the typ-

ical relapse. The rash is most abundant upon the abdomen and lower

thoracic zone, often abounds upon the back, and may spread to the ex-

tremities or even to the face. I can not say that in my experience these

cases with the more abundant eruption have been of specially severe type.

The rash is not always present. Murchison states that it is frequently

absent in children.

A branny desquamation is not rare in cases in which the sudaminal

vesicles have been abundant ;
occasionally the skin may peel in large

flakes.

The following accidental rashes are met with in typhoid fever

:

1. Erythema.—It is not very uncommon in the first week of typhoid

fever to find the skin of the abdomen and chest of a vivid red color
;
the

rash may also spread to the extremities. It may possibly in some in-

stances, but certttinly not always, be due to quinine. I have seen it much

more frequently in the past five years (during which time I have rarely

ordered a dose of quinine in this disease) than I did in Montreal, where

we used quinine largely as an antipyretic.

2. The tache bleudtre—Peliomata.—The&e are pale-blue or steel-gray

spots, subcuticular, from 4 to 10 mm. in diameter, of irregular outline and

most abundant about the chest, abdomen, and thighs. They sometimes

give a very striking appearance to the skin. It can be readily seen that

the injection is in the deeper tissues and not superficial. This rash is

quite without significance. Since my attention was called to its associa-

tion with body lice, I have met with no instance in which these were

not present. Several French observers maintain that they are due to

the irritating effects of the fluid secreted by pediculi {vide Hewetson, J.

JL H. Bulletin, vol. v.). They are not peculiar to typhoid fever (Duck-

3. Sudaminal and miliary eruptions are common in all cases in wiiicn

there is profuse sweating.
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4. Urticaria is occasionally met with ; and lastly herpes, hut this is

very uncommon in comparison with its frequency in malaria and pneu-

monia.

The tache cerebrale, a red line with white borders, can be produced by

drawing the nail over the skin. It is a vaso-motor phenomenon which, as

in other fevers, can be readily elicited, particularly in nervous subjects.

Exposure of the abdomen may be sufficient to cause a pinkish injection,

which may in places change to an ivory white, giving a curious mottled

appearance to the skin. A similar appearance may be seen on the arms.

The general tint may be white, with irregular patches or streaks of pink

or dark red. The skin of the palms of the hands may become very dry

and yellow.

Sweats.—At the height of the fever the skin is usually dry. Profuse

sweating is rare, but it is not very uncommon to see the abdomen or chest

moist with perspiration, particularly in the reaction which follows the

bath. Sweats in some instances constitute a striking feature of the dis-

ease. They may occasionally be associated with chilly sensations or actual

chills. Jaccoud and others in France have especially described this

sudoral form of typhoid fever. There may be recurring paroxysms of

chill, fever, and sweats (even several in twenty-four hours), and the caso

may be mistaken for one of intermittent fever. The fever toward the

end of the second week and during the third week may be intermittert.

The characteristic rash is usually present, and if absent the negative con-

dition of the blood is sufficient to exclude malaria. I have seen case? of

this form in Montreal, where there could have been no suspicion of mala-

rial infection.

(Edema of the skin occurs :

1. As the result of vascular obstruction, most commonly of a vein, as

in thrombosis of the femoral vein.

2. In connection with nephritis.

3. In association with the ansemia and cachexia.

The hair is very apt to fall out after an attack of typhoid fever. In-

stances of permanent baldness are of extreme rarity. As in other diseases

associated with fever the nutrition of the nails suffers, and during and

after convalescence traiisverse ridges are seen.

It is stated that a peculiar odor is exhaled from the skin in typhoid

fever. Whether due to a cutaneous exhalation or not, there certainly is

a very distinctive smell connected with many patients. I have repeatedly

had my attention directed to it by nurses. Nathan Smith describes it as

of a " semi-cadaverous, musty character."

As a sequence, lines of atrophy of the skin may develop on the abdo-

men and lateral aspects of the thighs, similar in all respects to those seen

after pregnancy. These Unew atropJdm are possibly due to neuritis, and

Duckworth has reported a case in which the skin adjacent to them was

hyperaesthetic.

8
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Circulatory System.—The Mood presents important changes. The

following statements are based on studies which W. S. Thayer has made

in my wards :
* During the first two weeks there may be little or no change

in the blood. Profuse sweats or copious diarrhcaa may, as Hayem has

shown, cause the corpuscles—as in the collapse stage of cholera—to rise

above normal. In the third week a fall usually takes place in corpuscles

and haemoglobin and the number may sink rapidly even to 1,300,000 per

c. mm,, gradually rising to normal during convalescence. When the pa-

tient first gets up, there may be a slight fall in the number of the cor-

puscles. They diminish slightly throughout the course, and reach the

lowest point toward the end of convalescence.

The amount of hsemoglobin is always reduced, and usually in a greater

relative proportion than the number of red corpuscles, and during recov-

ery the normal color standard is reached at a later period. The number

of colorless corpuscles varies little from the normal standard (6,000 ± per

c. mm.). They diminish slightly throughout the course and reach the

lowest point toward the end of convalescence. The absence of leucocyto-

sis may be at times of real diagnostic value in distinguishing typhoid fever

from various septic fevers and acute inflammatory processes.

The accompanying blood-chart shows these changes well. (Chart II.)

The post-typhoid anaemia may reach an extreme grade. In one of my

cases the blood-corpuscles sank to 1,300,000 per cubic mm. and the haemo-

globin to about twenty per cent. These severe grades of anaemia are not

common in my experience. In the Munich statistics there were fifty-

four cases with general and extreme anaemia.

Of changes in the blood plasma very little is known.

The pulse in typhoid fever presents no special characters. It is in-

creased in rapidity in proportion to the height of the fever. As a rule, in

the first week it is above 100, full in volume and often dicrotic. There is

no acute disease with which, in the early stage, a dicrotic pulse is so fre-

quently associated. Even with high fever the pulse may not be greatly

accelerated. As the disease progresses the pulse becomes more rapid,

feebler, and small. In the extreme prostration of severe cases it may

reach 150 or more, and is a mere undulation—the so-called running pulse.

The lowered arterial pressure is manifest in the dusky lividity of the skin

and coldness of the hands and feet.

During convalescence the pulse gradually returns to normal, and occa-

sionally becomes very slow. After no other acute fever do we so fre-

quently meet with bradycardia. I have counted the pulse as low as

thirty, and instances are on record of still fewer beats to the minute.

The heart-sounds are at first clear and loud, and free from murmur,

but in severe cases, as the prostration develops, the first sound becomes

feeble and there is often to be heard, at the apex and along the left sternal

* Report on Typhoid Fever, I, J. H, H. Reports, vol. iv.
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margin, a soft systolic murmur. The first sound may be gradually anni-

hilated, as pointed out by Stokes. In the extreme feebleness of the graver

forms, the first and second sound become very similar, and the long pause

is much shortened.
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Of cardiac complications, pericarditis is rare and has been met with

chiefly in children and in association with pneumonia. It was not pres-

ent in any of my cases and occurred in only fourteen of the two thousand

Munich post-mortems. Endocarditis is also uncommon. I have seen only

two cases ; and there were only eleven cases noted in the Munich records.

Myocarditis is moi'e common. The following stiitement may be made
with reference to the condition of the heart-muscle in this disease : la
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protracted cases the muscle-iibre is usually soft, flabby, and of a pale yel-

lowish-brown color. The softening may be extreme, though rarely of the

grade described by Stokes, in which, when held apex up by the vessels,

the organ collapsed over the hand, forming a mushroom-like cap. Micro-

scopically, the fibres may show little or no change, even when the impulse

of the heart has been extremely feeble. A granular parenchymatous de-

generation is common. Fatty degeneration may be present, particularly

in long-standing cases with anaemia. The hyaline change is not common.

The segmenting myocarditis, in which the cement substance is softened

so that the muscle-cells separate, has also been found, but probably as a

post-mortem change.

Complications in the ^/-iferies.—Obliteration of large or small arterial

trunks is one of the rare complications of typhoid fever. A considerable

number of cases are scattered through the literature. The obliteration

may be due either to embolism or to thrombosis. In a majority of cases

the femoral artery is involved and gangrene of the foot and leg occurs.

In several cases there has been obliteration of both femorals with extension

of the clot into the aorta with gangrene of both legs. In a case which

I saw with Koddick, of Montreal, the obliteration of the left femoral

occurred on the sixteenth day. On the twentieth day the patient had

pain in the right leg and there was no pulsation in the femoral artery.

Gangrene gradually developed in both feet, and death took place in the

sixth week. In these cases the condition is probably due to thrombosis,

not embolism, and is associated with a blood state which favors clotting,

or possibly with a local arteritis. The condition is not invariably fatal

Of twenty cases collected by Barchoud,* eight died. Keen collected

forty-three cases of gangrene during or after typhoid fever (Toner Lec-

ture, 1876).

Thromli in the Ferns.—This is a much more frequent complication,

and, according to Murchison, is met with in about one per cent of the

cases. It occurs most frequently in a crural vein, and more commonly m

the left than in the right ; due possibly, as suggested by Liebermeister

to the fact that in the left common iliac vein, being crossed by the right

iliac artery, the flow of blood is not so free as in the right vein. Throm-

bosis is indicated by enlargement and oedema of the hmb, but gangrene

never results from obstruction of the vein alone. It is not a very un-

favorable complication. In one case of my series the thrombus suppu-

rated and there was pyaemia. Occasionally the thrombosis may extend

into the pelvic veins and into the vena cava. In one instance the throm-

bus was in the right circumflex iliac vein alone, and the superficml veins

on the right side of the abdomen were in consequence greatly enlarged.

Sudden death has been caused by dislodgment of a thrombus. Typhoid

bacilli have been found in the wall of the vein and in the clot. A rare

* Paris Thesis, 1881.
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lesion, which killed a valued assistant (Dr. Oppenheimer), is thrombosis

of the cortical veins of the pia mater.

Infarcts in the kidneys, spleen, and lungs are by no means uncommon

in typhoid fever. They are associated usually with thrombosis iu the

arteries, rarely with embolism.

Digestive System.—Loss of appetite is early, and, as a rule, the relish

for food is not regained until convalescence. Thirst is constant, and

should be fully and freely ' gratified. Even when the mind becomes

benumbed and the patient no longer asks for water, it should be freely

given. The tongioe presents the changes inevitable in a prolonged fever,

but there are no distinctive characters. Early in the disease it is moist,

swollen, and coated with a thin white fur, which, as the fever progresses,

becomes denser. It may remain moist throughout. In severe cases, par-

ticularly those with delirium, the tongue becomes very dry, partly owing

to the fact that such patients breathe with the mouth open. It may be

covered with a brown or brownish-black fur, or with crusts between which

are cracks and fissures. In these cases the teeth and lips may be covered

with a dark brownish matter called sordes—a mixture of food, epithelial

debris, and micro-organisms. By keeping the mouth and tongue clean

from the outset the fissures, which are extremely painful, may be pre-

vented. During convalescence the tongue gradually becomes clean, and

the fur is thrown off, either insensibly or occasionally in flakes.

The secretion of saliva is often diminished ; salivation is rare.

Parotitis, not so frequent as in typhus fever, was present in forty-five

of the two thousand Munich cases. It occurred in only two of my series

of fatal cases. Usually unilateral, and in a majority of cases going on to

suppuration, it is regarded as a very fatal complication, but recovery has

followed in four or five of my cases. It undoubtedly may arise from ex-

tension of inflammation along Steno's duct. This is probably not so seri-

ous a form as when it arises from metastatic inflammation.

The submaxillary gland may be involved alone. Parotitis may occur

after the fever has subsided.

The pharynx may be the seat of slight catarrh. Sometimes the fauces

are deeply congested. Membranous pharyngitis, a serious and fatal com-

plication, may come on in the third week.

The gastric symptoms are extremely variable. Nausea and vomiting

are not common. There are instances, however, in which vomiting, re-

sisting all measures, is a marked feature from the outset, and may directly

cause death from exhaustion. Vomiting does not often occur in the sec-

ond and third week, unless associated with some serious complication. In

a few o\ ohese cases ulcers have been found in the stomach.

Intestinal symptoms are very inconstant. Of the 229 cases analyzed

in the Report on Typhoid Fever, I, from the medical department of the

Johns Hopkins Hospital, there was looseness of the bowels in seventy-six

cases ; in twenty-eight of these the discharges were frequent. In 153
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cases the bowels were regular or constipated. In seventeen of the twenty-

two fatal cases diarrhoea was present. Its absence must not be taken as

an indication that the intestinal disease is of slight extent. I have seen,

on several occasions, the most extensive infiltration and ulceration of the

Peyer's glands of the small intestine, with the colon filled with solid ffeces.

The diarrhoea is caused less by the ulcers than bj the associated catarrh,

and, as in tuberculosis, it is probable that when this is in the large intes-

tine the discharges are more . frequent. It is most common toward the

end of the first and throughout the second week, but it may not occur
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until the third or even the fourth week. The number of discharges ranges

from three to eight or ten in the twenty-four hours. They are usually

abundant, thin, grayish-yellow, granular, of the consistency and appear-

ance of pea-soup, and resemble very much, as Addison remarked,, the nor-

mal contents of the small bowel. The reaction is alkaline and the odor

offensive. On standing, the discharges separate into a thin serous layer,

containing albumin and salts, and a lower stratum, consisting of epithelial

debris, remnants of food, and numerous crystals of triple phosphates.

Blood may be in small amount, and only recognized by the microscope.

Sloughs of the Peyer's glands occur either as grayish-yellow fragments or

occasionally as ovoid masses, an inch or more in length, in which portions,

of the bowel tissue may be found. The bacilli are not found in the stools

until the end of the first or the middle of the second week.

HcBtnorrhage from the bowe?s is a serious complication, occurring in

from three to five per cent of all cases. It occurred in ninety-nine of the

two thousand Munich autopsies. There may be only a slight trace of blood

in the stools, but too often it is a profuse, free hgemorrhage, which rapidly

proves fatal. It occurs most commonly between the end of the second

and the beginning of the fourth week, the time of the separation of the

sloughs. Occasionally it results simply from the intense hypersemia. It

usually comes on without warning. A sensation of sinking or collapse is

experienced by the patient, the temperature falls, and may, as in the an-

nexed chart, drop eight or ten degrees in a few hours. Fatal collapse may
supervene before the blood appears in the stool. Haemorrhage usually

occurs in cases of considerable severity. Graves and Trousseau held that

it was not a very dangerous symptom, but statistics show that death fol-

lows in from thirty to fifty per cent of the cases.

It must not be forgotten that melaena may also be part of a general

haemorrhagic tendency, in which case it is associated with petechiae and
hsematuria.

There may be a special family predisposition to intestinal haemorrhages

in typhoid fever. Thus Pate * reports thirty-four cases in four genera-

tions in one family occurring between the years 1884 and 1891. Intestinal

haemorrhage occurred in eighteen, and was the cause of death in twelve

cases. The bleeding developed on the first day of the fourth week in two
cases, during the third week in fourteen cases, and during the second

week in two cases. There was apparently no other special haemorrhagic-

tendency iu the family.

Meteorism, a frequent symptom, is not serious if of moderate grade,

but when excessive is usually of ill-omen. Owing to defective tone in the

walls, in severe cases to their infiltration with serum, gas accumulates
in the small and large bowels, particularly in the latter. It is rightly held

to be to some extent a measure of the intensity of the local lesions. When

* North Carolina Medical Journal, September, 1804.
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extreme, it pushes up the diaphragm and interferes very much with the

action of the heart and hmgs. It undoubtedly also favors perforation.

Abdominal tenderness on pressure and gurgling in the right iliac fossa

exist in a large proportion of all the cases. The tenderness may be more

or less diffuse over the abdomen, but it is commonly limited to the right

side It is rarely excessive and may be elicited only on deep pressure.

Gurgling indicates simply the presence of gas and fluid faeces m the colon

and csecum.
i- *

Occasionally severe pain may be associated with the degeneration of

the abdominal muscles, or with rupture of the recti abdominales It is

stated that the thickened ileum maybe felt in typhoid fever, and also that

the mesenteric glands may be palpable. This is a point of some moment.

The resistance and apparent tumor have led to the diagnosis of appendicitis

and operation. .

Perforation of an nicer into the peritonaeum, the most serious abdom-

inal complication of the disease, occurred in one hundred and fourteen of

the two thousand Munich cases, and in twenty of the eighty of my series.

It is usually indicated by the onset of sudden acute pam m the abdomen,

and symptoms of collapse. It is most common at the end of the second

or in the third week, but in one of my cases it occurred as early as the

eighth day and in another in the sixth week, two weeks after the evening

temperature had become normal. It is not infrequently associated with

haBmorrhage. The presence of indigestible food, severe vomiting, exces-

sive meteorism, and ascarides have been assigned as causes. This accident

is much more common in men than in women. The perforation is usually

in the ileum, but may occur in the colon. As a rule it promptly causes

symptoms of peritonitis-distention of the abdomen, marked tenderness,

rigiditv of the abdominal walls, vomiting, a collapsed, pinched expression,

and a\apid, small pulse. In very severe cases with marked mental dis-

turbance the symptoms may not excite suspicion, but the teniperature

usually falls and the symptoms of collapse are well marked The diag-

nosis is easy, except in cases in which tympanites and tenderness have

been prominent features, when it may be very difficult to say whether

perforation has occurred. An indication of value in such instances is the

obliteration of the liver dulness by gas in the peritoneal cavity It is

somewhat lessened by the fact that extreme tympany may almost, if not

quite, obliterate the liver dulness. Perforation of the appendix is no

yerv uncommon, and may cause pain in the right iliac fossa. General

peritonitis or a localized abscess may result. Kecovery from perforation is

undoubtedly possible, though rare.
. , ^ ^

Peritonitis without perforation may also occur by extension trom tne

ulcer or occasionally by rupture of a softened mesenteric gland. It was

present in 2*2 per cent of the Munich autopsies.
_

The splee7i is invariably enlarged in typhoid fever, and m majority oi

cases the edge can be felt below the costal margin. By the end of the nrst
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week the enlargement is evident, unless there is great distention of the

colon, when the spleen may be pushed far back and difficult to feel. Even

the normal area of dulness may not be obtainable. I have seen a very

laro-e spleen post-mortem, when during life the increase in size was not

observable. Toward the fourth week it diminishes in size. In four of

my autopsies it weighed less than normal. Infarcts and abscesses are

occasionally found. Eupture of the spleen in typhoid fever, due to a

slight blow, has been seen by Bartholow. Spontaneous rupture may also

occur.

Liver.—Symptoms on the part of this organ are rare. Enlargement is

occasionally detected. Jaundice is a very rare complication. It may be

either of a catarrhal nature or due to parenchymatous changes. It was

present in only 1-1 per cent of the Munich autopsies. Abscess of the liver

is a very rai'e sequela.

Respiratory System.—^i^wtos, an early symptom, precedes typhoid

fever more commonly than any other febrile affection. It is occasionally

profuse and serious.

Laryngitis is not very common. The ulcers and the perichondritis

have already been described. (Edema apart from ulceration is rare. In

this country the laryngeal complications of typhoid fever seem much less

frequent than on the Continent. I have seen ulcers in only four or five

instances, and twice only perichondritis, both of which cases recovered,

one after the expectoration of large portions of the thyroid cartilage.

Bronchitis is one of the most frequent initial symptoms. It is indi-

cated by the presence of sibilant breathing. It may come on with great

severity, and in a case at the Philadelphia Hospital I regarded for several

days the bronchial catarrh as the primary affection. The smaller tubes

may be involved, producing urgent cough and even slight cyanosis. Col-

lapse and lobular pneumonia may also occur.

Lobar pneumonia is met with under two conditions

:

1. It may be the initial symptom of the disease. After an indisposition

of a day or so, the patient is seized with a chill, has high fever, pain in

the side, and within forty-eight hours there are signs of consolidation, and

the evidences of an ordinary lobar pneumonia. The intestinal symptoms

may not develop until toward the end of the first week or later ; the pul-

monary symptoms persist, crisis does not occur ; the aspect of the patient

changes, and by the end of the second week the clinical picture is that of

typhoid fever. Spots may then be present and doubts as to the nature of

tlie case are solved. In other instances, in the absence of a characteristic

eruption the case remains dubious, and it is impossible to say whether the

disease has been pneumonia, in which the so-called typhoid symptoms

have developed, or whether it was typhoid fever with early implication of

the lungs. Whether this condition depends upon the pneumococcus or is

the result of an early localization of the typhoid bacillus has not yet been

settled. I have twice performed autopsies in cases of pneumo-typlmsj,
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as it is called by the French and Germans, and can speak positively of its

onset with all the symptoms of a frank pneumonia.

3. Lobar pneumonia forms a serious and by no means infrequent com-

plication of the second or third week. It was present in over 8 per cent

of the Munich cases. The symptoms are usually not marked. There

may be no rusty sputa, and, unless sought for, the condition is frequently

overlooked. Infarction, abscess, and gangrene are occasional pulmonary

complications.

Hypostatic congestion of the lungs and oedema, due to enfeebled circu-

lation in the later periods of the disease, are very common. The physical

signs are defective resonance at the bases, feeble breath-sounds, and, on

deep inspiration, moist rdles. Pleurisy is by no means an uncommon com-

plication. It was present in about 8 per cent of the Munich autopsies. It

may develop at the outset—pleuro-typhold—or slowly during convalescence,

in which case it is almost always purulent. Another occasional pulmo-

nary complication is hcemoptysis, which I once saw at the height of the

disease. After death, no lesions of the lungs or bronchi were discovered.

Nervous System.—As already noted, the disease may set in with in-

tense and persisting headache or an aggravated form of neuralgia. There

are cases in which the effect of the poison is manifested on the nervous

system early and with the greatest intensity. There are headache, photo-

phobia, retraction of the neck, marked twitching of the muscles, rigidity,

and even convulsions. In such cases the diagnosis of meningitis is invari-

ably made. I have examined post mortem three such cases, in two of

which the diagnosis of cerebro-spinal fever had been made. In not one of

them was there any trace of meningeal inflammation, only the most in-

tense congestion of the cerebral and spinal pia. Meningitis, however, may

occur, but is extremely rare, as shown by the Munich record, in which

there were only eleven among the two thousand cases. Stokes's dictum >

r that " there is no single nervous symptom which may not and does not ,

/ occur independently of any appreciable lesion of the brain, nerves, or\
i

I
spinal cord," is too often forgotten.

I Veliritim, usually present in very severe cases, is certainly less frequent

under a rigid plan of hydrotherapy. It may exist from the outset, but

usnally does not develop until the second and sometimes not until the

•third week. It may be slight and only nocturnal. It is, as a rule, a quiet

delirium, though there are cases in which the patient is very noisy and

constantly tries to get out of bed, and, unless carefully watched, may es-

cape. The patient does not often become maniacal. In heavy drinkers

the delirium may have the character of delirium tremens. Even cases

which have no positive delirium, the mental processes are usually dulled

and the aspect is listless and apathetic. In severe cases the patient passes

into a condition of unconsciousness. The eyes may be open, but he is ob-

livious to all surrounding circumstances and neither knows nor can indi-

cate his wants. The urine and fasces are passed involuntarily. In this
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pseudo-wakeful state, or coma vigil as it is called, the eyes are open and

the patient is constantly muttering. The lips and tongue are tremulous

;

there are twitchings of the fingers and wrists—subsultus tendinum and

carphologia. He picks at the bedclothes or grasps at invisible objects.

These are among the most serious symptoms of the disease, and always

indicate danger.

Convulsions are rare, even in children. In the only case which I have

seen they developed suddenly on the eighth day, and proved fatal in about

twelve hours. Thrombosis of the veins of the pia mater on the left side

was found.

Among important complications and sequelae are several nervous affec-

tions.

JVeuritis, which is not uncommon, may be local, or a widespread affec-

tion of the nerves of the legs or both arms and legs.

Local Neuritis.—This may occur during the height of the fever or

after convalescence is established. It may set in with agonizing pain, and

with sensitiveness of the affected nerve trunks. In two instances I have

seen great tenderness of the muscles, and some of these cases may be myo-

sitis. There may be extreme sensitiveness of the muscles without any

signs of neuritis. The condition may subside without leaving any atrophy.

The local neuritis following typhoid fever may affect the nerves of an arm

or of a leg, and involve chiefly the extensors, so that there is wrist-drop or

foot-drop of the affected limb. Some of these oases are very difficult to

separate from the poliomyelitis.

A curious condition, probably a local neuritis, is that which was first

described by Handford as tender toes, and which appears to be much more

common after the cold-bath treatment. The tips and pads of the toes,

rarely the pads at their bases, become exquisitely sensitive, so that the pa-

tient can not bear the weight of the bedclothes. There is no discolora-

tion and no swelling, and it disappears usually within a week or ten days.

Multiple neuritis in typhoid fever develops usually during convales-

cence. The legs may be affected, or the four extremities. The cases are

often difficult to differentiate from the subacute poliomyelitis. Eecovery

is the rule. Of four cases with involvement of arms and legs, three re-

covered completely and one is now improving.*

Poliomyelitis may develop with the symptoms of acute ascending paral-

ysis and prove fatal in a few days. More frequently it is less acute, and

causes either a paraplegia or a limited atrophic paralysis of one arm or leg.

Among other sequences may be mentioned aphasia, which is more apt

to occur in young children, and great slowness of speech, which may or

may not be associated with mental weakness.

True tetany occurs sometimes, and a number of cases have developed

in certain epidemics. It may set in during the full height of the disease.

Neuritis during and after Typhoid Fever, Johns HopMna Hospital Reports, vol. v.
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This complication is extremely rare in this country, and Janeway, so far

as I know, has alone reported instances.

Post-febrile insanity is perhaps more frequent after typhoid than after

any other disease. Wood regards it as confusional insanity, the result of

impaired nutrition and exhaustion of the nervous centres. Five cases

have come under my observation, in four of which recovery took place.

Disturbances of the organs of the special senses are rare. Otitis media

occasionally develops and may cause chills and septic symptoms. Eye

affections are rare, but cataract has been known to follow in young

persons.

Renal System.—Retention of urine is an early symptom in many cases,

and is more frequent in some epidemics than in others. The condition

may recur for several weeks. The urine is usually diminished at first,

has the ordinary febrile characters, and the pigments are increased. Later

in the disease it is more abundant and lighter in color.

Ehrlich has described a reaction, which he believes is rarely met with

except in typhoid fever. This so-called diazo-reaction is produced as fol-

lows : Two solutions are employed, kept in separate bottles : one contain-

ing a saturated solution of sulphanilic acid in a solution of hydrochloric

acid (50 c. c. to 1,000 c. c.) ; the other a i per cent solution of sodium

nitrite. To make the test, a few cubic centimetres of urine are placed in

a small test-tube with an equal quantity of a mixture of solution of the

sulphanilic acid (40 c. c.) and the sodium nitrite (1 c. c), the whole being

thoroughly shaken. One cubic centimetre of ammonia is then allowed to

flow carefully down the side of the tube, forming a colorless zone above

the yellow urine, and at the junction of the two a deep brownish-red ring

will be seen if the reaction is present. With normal urine a lighter

brownish ring is produced, without a shade of red. The color of the foam •

of the mixed urine and reagent, and the tint they produce when largely

diluted with water, are characteristic, being in both cases of a delicate

rose-red if the diazo-reaction be present ; but if not, brownish-yellow.

It was present in one hundred and thirty-six of one hundred and

ninety-six cases examined at my clinic* It may be present previous

to the occurrence of the rash, and as late as the twenty-second day. The

value of the test is lessened by its occurrence in cases of miliary tubercu-

losis, and occasionally in the acute diseases associated with high fever.

The toxicity of the urine is much increased in typhoid fever, and the

toxic products are eliminated in greater quantities in cases treated with

the cold bath.

The renal complications in typhoid fever may be thus grouped
:^

(a) Febrile albuminuria, which is very common and of no special sig-

nificance ;-thus, in the first two hundred and twenty-nine cases admitted

* Hewetson, The Urine, and the Occurrence of Renal Complications in Typhoid

Fever. Johns Hopkins Hospital Reports, vol. iv.
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to the Johns Hopkins Hospital albuminnria was noted in one hundred

and sixty-four, and tube casts is in one hundred and three.

(b) Acute nephritis occurring at the onset or during the height of the

disease—the ^lepliro-typhus of the G-ermans, the fievre typho'ide a forme

renale of the French—may set in, with all the symptoms of the most in-

tense Bright's disease, masking in many instances the true nature of the

malady. After an indisposition of a few days there may be fever, pain in

the back, and the passage of a small amount of bloody urine. In twenty-

one of the two hundred and twenty-nine cases evidence was present of a

definite nephritis—much albumin and many tube casts. In ten there

were also red blood-corpuscles. In two the cases were really hsemorrhagic

nephritis. Seven of these twenty-one cases died—five from perforation,

not one from the renal complication.

(c) The nephritis of convalescence. This is more common but less

serious. It develops after the fall of the fever, and is usually associated

with oedema. It does not present characters different from the ordinary

post-febrile nephritis.

(d) The remarkable lymphomatous nephritis, described by E. Wagner

and others, and already referred to in the section on morbid anatomy,

produces, as a rule, no symptoms.

(e) Pyuria is a not uncommon complication. Blumer * has studied ten

cases in my wards. In seven the colon bacillus was present, in two the

typhoid bacillus, and in one the staphylococcus albus.

(/) Post-typhoid pyelitis.—In this the pelves of the kidney, and the

calices are at first covered with a membranous exudation, but erosion and

ulceration may subsequently occur. There may be blood and pus in the

urine. This condition occurred in three of my cases, in one of which it

was associated with extensive membranous inflammation of the bladder.

Simple catarrh of the bladder is rare.

Orchitis is occasionally met with during convalescence. Sadrain col-

lected sixteen cases in the literature. It is usually associated with a

catarrhal urethritis. Induration or atrophy may occur, and more rarely

suppuration.

Osseous System.—A multiple arthritis occasionally occurs ; more com-

monly it is limited to a single joint, and may pass on to suppuration.

Spontaneous luxation may develop. Necrosis of the bones may occur

during the fever, but it is most often a lesion of convalescence. Keen
collected thirty-seven cases (Toner Lecture, 1876). Paget dealt fully

with the clinical features, particularly the chronic course and slight tend-

ency to spontaneous recovery. Some of the cases developing during the

fever are due to streptococcus infection ; but in a majority the typhoid

bacilli are found, even months or years after convalescence. The ribs and

tibiae are the favorite sites. The lesion is sometimes a slowly developing

* Report on Typhoid Fever, No. II. Johns Hopkins Hospital Reports, vol. v.
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node, which does not suppurate for months. Of six cases at the Johns

Hopkins Hospital during the year 1894, cultures were made from five

:

in four the Eberth bacillus occurred alone, and in one in conjunction with

the staphylococcus aureus (Harold Parsons).

There is a remarkable disorder of convalescence to which Gibney has

given the name " typhoid spine." The patient has usually been up and

about, and may have had a slight jar or shock, after which he complains

of great pain in the back, and of pain on moving the legs. The condition

may persist for weeks without fever or any signs of Pott's disease, spon-

dylitis, or neuritis; but there are usually marked nervous or hysterical

symptoms. The outlook is good. It is not known upon what this con-

dition depends. It seems to be a neurosis rather than a perispondylitis.

The nmscles may be the seat of the degeneration already referred to,

but it rarely causes any symptoms. Haemorrhage occasionally occurs into

the muscles, and late in protracted cases abscesses may develop, sometimes

in or between the abdominal muscles.

Association of other Diseases.—Erysipelas is a rare complica-

tion, most commonly met with during convalescence. In 1,420 cases at

Basle it occurred ten times. Griesinger states that it is met with m 2

per cent.

Measles may develop during the fever or m convalescence. Chicken-

pox and noma have been reported in children. Pseudo-membranous m-

flammations may occur in the pharynx, larynx, or genitals. Malarial and

typhoid fevers may be associated, but a majority of the cases of so-called

typho-malarial fever are either remittent or true typhoid.

Typhoid fever may attack an individual the subject of tuberculosis.

In four of my eighty cases tuberculous lesions coexisted with those of

typhoid fever. Miliary tuberculosis occasionally develops after it, but my

personal experience does not warrant the belief held by some writers, that

there is a greater susceptibility to tuberculosis after typhoid than after

other fevers. Acute miliary tuberculosis and typhoid fever have been

met with in the same subject.

In epilepsy and in chronic chorea the fits and movements usually

cease during an attack, and in typhoid fever in a diabetic subject the

suear may be absent during the height of the disease.

Varieties of Typhoid.- Typhoid fever presents an extremely

complex symptomatology. Many forms have been described some of

which present exaggeration of common symptoms, others modification in

the course, others again greater intensity of
^^^f^/[f^^"^ .

,tn
we have seen, when the nervous system is specially involved, it has been

called the cerebro-spinal form ; when the kidneys are early and severely

affected, nephro-typhoid ; when the disease begins with P;;^-^-;^';^;;^;

toms, pneumo-typhoid ;
with pleurisy, V^'^^^'o-^yvjio^^ ^^''^

is chaLterized throughout by profuse sweats, the -"j^
jf/.

disease. It is a mistake, I think, to recognize or speak of these as vane
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ties. It is enough to remember that typhoid may set in occasionally with

symptoms localized in certain organs, and that many of its symptoms are

extremely inconstant—in one epidemic uniform and text-book-like, in

another slight or not met with. This diversified symptomatology has

led to many clinical errors, and in the absence of the salutary lessons of

morbid anatomy it is not surprising that practitioners have so often

been led astray. We may recognize, with Murchison, the following

varieties :

1. The mild and abortive forms. It is very important for the practi-

tioner to recognize the mild type of typhoid fever, often spoken of as

gastric fever or even regarded as simple febricula. In this form, the

typhus levissimus of Griesinger, the symptoms are similar in kind but

altogether less intense than in the graver attacks, although the onset may

be sudden and severe. The temperature rarely reaches 103°, and the

fever of onset may not show the gradual ascending evening record. The

spleen is enlarged, the rose-spots may be marked; often they are very

few in number. The diarrhoea is variable, sometimes it is not present.

In such cases the symptoms may persist for from sixteen to twenty days.

In the abortive form the symptoms of onset may be marked with shiv-

ering and fever of 103° or even higher. The date of onset is often defi-

nite, a point upon which Jiirgensen lays great stress. Rose-spots may

occur from the second to the fifth day. Early in the second week or at

the end of the first week the fever falls, often with profuse sweating, and

convalescence is established. In this abortive form relapse may occur and

may occasionally prove severe. When typhoid fever prevails extensively

these cases are not uncommon. I agree with J. 0. Wilson, who states that

they are not nearly so common in this country as in Europe.

2. The grave form is usually characterized by high fever and pro-

nounced nervous symptoms. In this category, too, come the very severe

cases setting in with pneumonia and Bright's disease, and with the very

intense gastro-intestinal or cerebro-spinal symptoms.

3. The latent or ambulatory form of typhoid fever, which is particu-

larly common in hospital practice. The symptoms are often very slight,

and the patient scarcely feels ill enough to go to bed. He has languor,

perhaps slight diarrhoea, but keeps about and may even attend to his work

throughout the entire attack. In other instances delirium sets in. The
worst cases of this form are seen in sailors, who keep up and about, though

feeling ill and feverish. When brought to the hospital they often develop

symptoms of a most severe type of the disease. Heemorrhage or perfora-

tion may be the first symptom of this ambulatory type. Sir W. Jenner

has called attention to the dangers of this form, and particularly to the

grave prognosis in the case of persons who have travelled far with the dis-

ease in progress.

Haemorrhagic typhoid is a rare and very fatal form, characterized by

cutaneous and mucous hsemorrhages. The term should be restricted to
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the cases with multiple bleedings, and not used to designate cases with

haemorrhage from the bowels.

An afebrile typhoid fever is recognized by authors. Liebermeister says

that the cases were not uncommon at Basle. The patients presented las-

situde, depression, headache, furred tongue, loss of appetite, slow pulse,

and even the spots and enlarged spleen. I have no personal knowledge of

such cases.

Typhoid Fever in Children.—Cases are not uncommon under the age

of ten, but the disease is rare in infants under two years of age. Cases

have been reported, however, in sucklings (nine months, Fuller ; four and

a half months. Ogle), and perforation has been met with in an infant five

days old. Epistaxis rarely occurs ; the rise in temperature is less gradual

;

the initial bronchial catarrh is often observed. The nervous symptoms are

often prominent; there are wakefulness and delirium; diarrhoea is often

absent. The rash may be very slight, but the most copious eruption I

have ever seen was in a child of eight. The abdominal symptoms are

often slight. Fatal haemorrhage and perforation are rare. Among the

sequelae, aphasia, noma and bone lesions may be mentioned as more com-

mon in children than in adults. The mortality of typhoid fever in chil-

dren is low. In fatal cases only a careful bacteriological examination

can decide whether the swollen Peyer's patches and mesenteric glands—

not uncommon in children with fever—depend upon an infection with

typhoid bacilli.

Cultures have been made from the foetus delivered at the eighth month,

which lived five days. Lungs, spleen, liver, intestines showed Eberth's

bacillus.

Typhoid Fever in the Aged.—After the fortieth year the disease runs a

less favorable course, and the mortality is very high. Of sixty-four fatal

cases, seven were over forty years of age ; one was aged sixty-three, another

seventy. The fever is not so high, but complications are more common,

particularly pneumonia and heart failure.

Typhoid Fever in Pregnancy.-The disease is rare in pregnant women.

Only one case occurred among nearly four hundred cases under my care

during the past six years. The majority of the patients are affected

during the first half of pregnancy. In more than half the cases abortion

or premature delivery follows, usually in the second week of the disease.

The foetus may itself be infected, and the" typhoid bacilli have been culti-.

vated from it. The mortality in pregnant women with typhoid fever is

high—nineteen in ninety-one cases (Briegcr). The experience of Brand

and of the physicians of the Lyons school would show that the cold-bath

treatment is not only not contraindicated, but most efficacious.

Relapse.—Relapses vary in frequency in different epidemics, and, it

would appear, in different places. The percentages of different authors

range from 3 per cent (Murchison), 11 per cent (Biinmler), to 15 or 18

per cent (Immermann). In Wagner's clinic, from 1882 to 1886, there



TYPHOID FEVER. 33

were 49 relapses in 561 cases. F. C. Sliattuck reports 21 relapses in 129

cases. R. L. MacDonnell 1 relapse in 100 cases. A relapse is a repeti-

tion, sometimes only a summary, of the original attack. Von Ziemssen

insists correctly that two of the three important symptoms—step-like tem-

perature at onset, roseola, and enlarged spleen—should be present to de-

termine the diagnosis of a relapse. The intestinal lesions are repeated,

though with less intensity and regularity. It is to he carefully distin-

guished from the fever of convalescence—or recrudescence—already de-

scribed, which is usually transitory, not lasting longer than a day or two.

There are occasional instances in which the fever persists for four or five

days without rose-spots, or without enlargement of the spleen, and it may

be impossible to determine whether there has been a relapse or not. The

true relapse usually sets in after complete defervescence. Irvine noted the

average duration of the interval in his cases at a little over five days. In

eleven of Shattuck's cases the relapse began before complete deferves-

cence. The onset is usually abrupt, though the step-like ascent is some-

times well seen, as in Chart I. The eruption may be seen as early as the

third or fourth day. The attack is usually less severe and of shorter dura-

tion. Of Murchison's fifty-three cases the mean duration of the first

attack was about twenty-sis, of the interval eleven, of the relapse fifteen

days. The mortality of the relapse is not high. There may be a third or

fourth relapse. Da Costa has twice seen five relapses.

The relapse is a reinfection from within, but we are still quite ignorant

of the conditions favoring its occurrence. It is not at all likely that any

special methods of treatment favor the relapse, though hydrotherapy has

labored under this reproach.

Diagnosis.—If the patient is seen from the outset there is rarely any

difficulty in diagnosing typhoid fever of typical course. In the prefebrile

period the headache, weakness, loss of appetite and epistaxis are extremely

suggestive, and, with an ascending pyrexia, scarcely need the distinctive

rash to clinch the diagnosis.

The early and intense localization of the symptoms in certain organs is

a frequent source of error in diagnosis.

Cases coming on with severe headache, photophobia, delirium, twitch-

ing of the muscles and re_traction_of the head are almost invariably

regarded as cerebro-spinal meningitis. Under such circumstances it may

for a few days be impossible to make a satisfactory diagnosis. I have

thrice performed autopsies on cases of this kind in which no suspicion of

typhoid fever had been present ; the intense cerebro-spinal manifestations

having dominated the scene. Until the appearance of abdominal symp-

toms, or the rash, it may be quite impossible to determine the nature of

the case. Cerebro-spinal meningitis is, however, a rare disease
;
typhoid

fever a very common one, and the onset with severe nervous symptoms is

by no means infrequent. Fully one half of the cases of the so-called

brain-fever belong to this category.
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I have already spoken of the misleading pulmonary symptoms, which

occasionally develop at the very outset of the disease. The bronchitis

rarely causes error, though it may be intense and attract the chief at-

tention. More difl&cult are the cases setting in with chill and followed

rapidly by pneumonia. I have brought such a case before the class

one week as typical pneumonia, and a fortnight later shown the same

case as undoubtedly one of typhoid fever. In another case, in which the

onset was with definite pneumonia, no spots developed, and, though there

were diarrhoea, meteorism, and the most pronounced nervous symptoms,

the doubt still remains whether it was a case of typhoid fever or one of

pneumonia in which severe secondary symptoms developed. There is

less danger of mistaking the pneumonia which develops at the height of

the disease, and yet this is possible, as in a case admitted a few years

ago to my wards—a man aged seventy, insensible, with a dry tongue,

tremor, ecchymoses upon the wrists and ankles, no rose-spots, enlarge-

ment of the spleen, and consolidation of his right lower lobe. It was very

natural, particularly since there was no history, to regard such a case as

senile pneumonia with profound constitutional disturbance, but the au-

topsy showed the characteristic lesions of typhoid fever.

From malarial fever, typhoid is, as a rule, readily recognized. There

is no such disease as typho-malarial fever—that is, a separate and distinct

malady. Typhoid fever and malarial fever in rare instances may coexist

in the same patient. Of nearly four hundred cases of typhoid fever, all

with blood examinations, and a majority of them coming from malarial

regions, in not a single instance were the malarial parasites found in the

blood. There is now no excuse whatever for the continued use by prac-

titioners of the term typho-malarial fever, and still less for the falsifica-

tion of vital statistics by sending death certificates signed with this diag-

nosis. The principle is bad and the practice is worse, since it gives a

false sense of security, and may prevent proper measures of prophy-

laxis.

In regions where malarial fever prevails, the autumnal type may pre-

sent a striking similarity in its early days to typhoid fever. Differentia-

tion may be made only by the blood examination. There may be no

chills, the remissions may be extremely slight, there is a history perhaps

of malaise, weakness, diarrhoea, perhaps vomiting. The tongue is furred

and white, the cheeks flushed, the spleen slightly enlarged, and the tem-

perature continuous, or with very slight remissions,

A low, long-continued fever in obscure, deep-seated, suppuration, with-

out chills or sweats, may simulate typhoid. The presence or absence of

leucocytosis would be an important aid.

Acute miliary tuberculosis is not infrequently mistaken for typhoid

fever. The points in differential diagnosis will be discussed under that

disease. Tuberculous peritonitis in certain of its forms may closely simu-

late typhoid fever.
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Puncture of the spleen for the purpose of obtaining cultures is justifi-

able only in exceptional circumstances.

Prognosis.—The mortality ranges from 10 to 30 per cent. Of the

enormous number of deaths analyzed by Murchison, the mortality was

nearly 19 per cent. The death-rate at the Montreal G-eneral Hospital,

for twenty years, was 11-2 per cent. In recent years the mortality in

typhoid fever has certainly diminished, and, under the influence of Brand,

the reintroduction of hydrotherapy has reduced the mortality in institu-

tions in a remarkable manner, even as low as 5 or 6 per cent. Especially

unfavorable symptoms are high fever, delirium with toxic symptoms,

haemorrhage—though by some this is not thought very unfavorable—and

'

peritonitis.

Sudden Death.—It is difficult in many cases to explain this most lam-

entable of accidents in the disease. There are cases in which neither

cerebral, renal, nor cardiac changes have been found ; there are instances

too in which it does not seem likely that there could have been a special

localization of the toxic poisons in the pneumogastric centres. McPhe-

dran, in reporting a case of the kind, in which the post-mortem showed no

adequate cause of death, suggests that the experiments of McWilliam on

sudden cardiac failure probably explain the occurrence of death in cer-

tain of the cases in which neither embolism nor nrsemia is present. Under

conditions of abnormal nutrition there is sometimes induced a state of

delirium cordis, which may develop spontaneously, or, in the case of ani-

mals, on slight irritation of the heart, with the result of extreme irregu-

larity and finally failure of action. Sudden death occurs more frequently

in men than in women, according to Dew^vre's statistics, in a proportion

of 114 to 26. It may occur at the height of the fever, and, as pointed out

by Graves, may also happen during convalescence.

Fat subjects stand typhoid fever badly. The mortality in women is

greater than in men. The complications and dangers are more serious

in the ambulatory form in which the patient has kept about for a week or

ten days. Early involvement of the nervous system is a bad indication
;

and the low, muttering delirium with tremor means a close fight for life.

Prognostic signs from the fever alone are deceptive. A temperature

above 104° may be well borne for many days if the nervous system is not

involved.

Prophylaxis.—In cities the prevalence of typhoid fever is directly

proportionate to the inefficiency of the drainage and the water-supply.

There is no truer indication of the sanitary condition of a town than the

returns of the numt)er of cases of this disease. With the improvement in

drainage the mortality in many cities has been reduced one half or even

more. One of the most striking instances is afforded by the city of Munich.

Von Ziemssen has published charts illustrating the extraordinary reduc-

tion in the prevalence of typhoid fever since the completion of the drain-

age system of that city. The average yearly number of admissions to



36 SPECIFIC INFECTIOUS DISEASES.

hospital of cases of typhoid fever was, between the years 1866 and 1880,

594, while from 1881 to 1888 inclusive the average was only about 100.

During this same period the typhoid mortality of the whole city presented

a yearly average of 208, but from 1881 to 1888 the yearly average was

only 40.

By most rigid methods of disinfection much may be done to prevent

the spread of the infection.

The following procedures, suggested by Fitz, should be carried out in

hospital practice, and, with modifications, in private houses

:

1. " Mattresses and pillows (when liable to become soiled) are to be

protected by close-fitting rubber covers.

2. " Bed and body linen are to be changed daily. Bed-spreads, blank-

ets, rubber sheets and rubber covers are to be changed at once when soiled.

Avoid shaking any of the articles.

3. " All changed linens, bath-towels, rubber sheets and covers are to

be immediately wrapped in a sheet soaked in carbolic acid (one to forty).

Remove them to the rinse-house as soon as possible, and soak six hours in

carbolic acid (one to forty). Then boil the linen for a half-hour, and wash

with soft soap. The rubber sheets and covers are to be rinsed in cold

water, dried, and aired for eight hours. The bed-spreads and blankets

are to be aired eight hours daily.

4. "Feeding-utensils, immediately after using, are to be thoroughly

cleansed in boiling water.

5. "Dejections are to be received into a bed-pan containing half a

pint of carbolic acid (one to twenty). The nates are to be cleansed with

paper, and afterward with a compress cloth wet with carbolic acid (one to

forty).

6. "Add two quarts of carbolic acid (one to twenty), in divided por-

tions, to the contents of the bed-pan ; mix thoroughly by shaking and

throw the liquid into the hopper. The bed-pan and hopper are to be

cleansed with carbolic acid (one to twenty) and wiped dry. The cloth

used for the above purpose is to be at once burned.

7. "The corpse is to be covered with a sheet wet with carbolic acid

(one to forty).
, i.

8. "After the discharge of the patient from the hospital, the mat-

tresses are to be aired every day for a week. The bedstead is to be washed

with corrosive sublimate (one to one thousand).

g. " These directions are to be followed until the patient is free from

When epidemics are prevalent the drinking-water and the milk used

in families should be boiled. These precautions should be taken also by

recent residents in any locality, and it is much safer for travellers to drink

light wines or mineral water rather than ordinary water or milk, bare

should be taken to thoroughly cook oysters which have been fattened or

freshened in streams contaminated with sewage.
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Treatment.—(«) General Management.—The profession was long

in learning tliat tj'phoid fever is not a disease to be treated by medicines.

Careful nursing and a regulated diet are the essentials in a majority of the

cases. The patient should be in a well-ventilated room (or in summer

out of doors during the day), strictly confined to bed from the outset, and

there remain until convalescence is well established. The bed should be

single, not too high, and the mattress should not be too hard. The woven

wire bed, with soft hair mattress, upon which are two folds of blanket,

combines the two great qualities of a sick-bed, smoothness and elasticity.

A rubber cloth should be placed under the sheet. An intelligent nurse

should be in charge. When this is impossible, the attending physician

should write out specific instructions regarding diet, treatment of the dis-

charges, and the bed-linen.

(b) Diet.—Those forms of food should be given which are digested

with the greatest ease, and which leave behind the smallest amount of resi-

due to form fseces. Milk is the most suitable food. If used alone, three

pints at least may be given to an adult in twenty-four hours, always diluted

with water, lime-water, or aerated waters. Partially peptonized milk, when

not distasteful to the patient, is occasionally serviceable. The stools of a

patient on a strict milk diet should be examined with great care, to see

if the milk is entirely digested. Fever patients often receive more than

they can utilize, in which case masses^ of curds are seen in the stools, or

microscopically fat-corpuscles in extraordinary abundance. Under these

circumstances it is best to substitute, for part of the milk, mutton, or

chicken broths, or beef-juice, or a clear consomme, all of which may be made
very palatable by the addition of fresh vegetable juices. Some patients

will take whey or buttermilk when the ordinary milk is distasteful. Thin
barley-gruel, well stKained, is an excellent food for typhoid-fever patients.

Eggs may be given, either beaten up in milk or, better still, in the form of

a,lbumen-water. This is prepared by straining the whites of eggs through

a cloth and mixing them with an equal quantity of water. It may be

flavored with lemon, and, if the patient is taking spirits, whisky or brandy
is very conveniently given with this. Patients who are unable to take milk

can subsist for a time on this alone.

The patient should be encouraged to drink water freely, which may be

pleasantly cold. Iced tea, barley-water, or lemonade may also be given,

and there is no objection to coffee or cocoa in moderate quantities. Fruits

are not, as a rule, allowable, though the juice of lemon or orange may
be given. Typhoid patients should be fed at stated intervals through
the day. At night it depends upon the general condition of the patient

whether he should be aroused from sleep, or not. In mild cases it is not

well to disturb the patient. When there is stupor, however, the patient

should be roused for food at the regular intervals night and day.

Alcohol is not necessary in all cases, but may bo given when the weak-

ness is marked, the fever high, and the pulse failing. In young healthy

4
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adults, without nervous symptoms and without very high fever, alcohol is

not required ; but in any case, when the heart-beat is feeble and the first

sound becomes obscure, if there are a muttering delirium, subsultus tendi-

num and a dry tongue, brandy or whisky should be freely given. In such

a case from eight to twelve ounces of brandy in the twenty-four hours is a

moderate amount.

It would be too much like hoisting the teetotaler with his own petard

to attribute the high rate of mortality at the London Temperance Hospi-

tal—fifteen to sixteen per cent during the past twenty years—to failure to

employ alcohol.

(c) Hydrotherapy.—The persistent pyrexia is in itself a danger, but

perhaps not the chief danger. Oases with high fever alone, without delir-

ium or signs of involvement of the nervous system, are not nearly so serious

as those cases in which, with a temperature of 104°, there are pronounced

nervous symptoms. For the fever and its concomitants there is no treat-

ment so efficacious as that by cold water, introduced at the end of the last

century by Currie, of Liverpool, and of late years forced upon the profes-

sion by Brand, of Stettin. In institutions a rigid system of hydrotherapy

should be carried out. At my clinic the following plan is followed:

Every third hour, if the temperature is above 102-6°, the patient is placed

in a bath (at 70° Fahr.), which is wheeled to the bedside. In this he re-

mains from fifteen to twenty minutes, and is then taken out, wrapped in

a dry sheet and covered with a light blanket. Enough water is used to

cover the patient's body to the neck. The head is sponged during the

bath, and, if there is much torpor, cold water is poured over it from a

height of a foot or two. The limbs and trunk are rubbed thoroughly

either wi^h the hand or with a suitable " rubber." The rectal temperature

is taken immediately after the bath, and again three quarters of an hour

later The patient often complains bitterly when in the bath, and shiver-

ing and blueness are almost a constant sequence. Food is usually given

with a stimulant after the bath. The only contra-indications are perito-

nitis and hemorrhage. Neither bronchitis nor pneumonia are so regarded.

The accompanying chart shows the number of baths and the influence on

the fever during two days of treatment. The good effects of the baths

are : (1) the reduction of the fever
; (2) the intellect becomes clearer, the

stupor lessens, and the muscular twitchings disappear ; (3) a general tonic

action on the nervous system and particularly on the heart; (4) insomnia

is lessened, the patient usually falling asleep for two or three hours after

each bath; and (5), most important of all, the mortality
^yf^^^^^

plan of treatment, reduced to a minimum. This Brand method as it is

called, has steadily advanced in favor both in hospital and private prac-

tice, and in spite of the difficulties and the unpleasant features necessarily

connected with it, there is no plan of treatmei.t which gn^s -uU.

In the hospitals which carry out a strict hydrotherapy the death-rate is

about seven per cent, while in other institutions the death-rate is from ten



TYPHOID FEVER. 39

to fifteen per cent. Last year, in the Metropolitan Fever Hospitals (Lon-

don), the death-rate was seventeen per cent. Of the 356 cases under

my care since the introduction of the method in the Johns Hopkins Hos-

pital the mortality has been in five years 7-02 per cent. Among the most

striking figures are those recently published by Hare, from the Brisbane

Hospital, Australia. Under the expectant plan, 1,838 cases—mortality,

14-8 per cent
;
incomplete bath treatment, 171 cases—mortality, 12-3 per

cent ; strict bath treatment, 797 cases—mortality, 7 per cent.
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The lukewarm bath, gradually cooled, may be used in private practice

when the Brand method is not practicable. A bath at from 90° to 80°,

and cooled down 10° or 12° by pouring cold water on the patient, will be

found very satisfactory. When an insuperable objection to the bath

exists, other hydrotherapeutic measures may be taken. The body may be

sponged with tejDid^or cold water every time the temperature rises above

102-5°. If done" thoroughly, taking limb by limb first, and then the

trunk, occupying from twenty minutes to half an hour in the process, the

rectal temperature may be reduced two or even three degrees. In private

practice, when the bath is not available, the cold-pack is a good substitute.

The patient is wrapped in a sheet wrung out of water at 60° or 65°, and

cold water is sprinkled over him with an ordinary watering-pot. This is

very efficacious in cases with pronounced nervous symptoms.
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Medicinal antipyretics are rarely indicated. Quinine, which was em-

ployed so Inuch in former years, has a slight though positive action, but

its use has very wisely been restricted. The same may be said of the

more recent antipyretics. Personally, I abandoned their employment

some years ago. If given, antifebrin is the most suitable in doses of from

four to eight grains. The action is prompt, and it is less depressing than

antipyrin.

{d) Antiseptic Medication.—Very laudable endeavors have been made

in many quarters to introduce methods of treatment directed toward the

destruction of the typhoid bacilli, or the toxic agent which they produce,

but so far without success. Good results have been claimed from the

carbolic and iodine treatment. Others advocate corrosive sublimate or

calomel, y8-naphthol, and the salicin preparations. I can testify to the

inefficiency of the carbolic acid and iodine and of the /3-naphthol. With

the mercurial preparations I have no experience. Fortunately for the

patients, a majority of these medicines meet one of the two objects which

Hippocrates says the physician should always have in view—they do no

harm. Burney Yeo advocates the use of chlorine water and quinme.

The solution is made in the following manner : Into a twelve-ounce bottle

put thirty grains of potassic chlorate, and pour in sixty minims of strong

hydrochloric acid. Fit a cork into the mouth of the bottle and keep

it closed until it has become filled with a greenish-yellow gas. Shake

the mixture well, and then pour water into the bottle little by httle,

closing the bottle and shaking well at each addition, until the bottle is

full It is well not to fill the bottle too quickly with water, or the chlo-

rine will be driven out by the water, instead of being dissolved m it. To

twelve ounces of this solution add twenty-four to thirty-six grains of qui-

nine and an ounce of syrup of orange-peel. The dose is an ounce every

two, three, or four hours, according to the severity of the case. Irriga-

tion of the colon has been recommended, with a view of washing out the

toxic matters (Mosler, Seibert).

(e) EUminative and Antiseptic Treatment.-Based on an entirely er-

roneous view, that the bacterial growth is chiefly in the intestine itself

Thistle and others have advocated what is known as the elimma ive and

antiseptic treatment. The elimination is accomplished by thorough

evacuation of the bowels daily, and the other factor m the treatment is

the use of intestinal antiseptics, of which salol is recommended.
_

If, as in

cholera, the bacilli developed and produced the
^^^^Vtn't the

contents, there might be some reasonableness m this method, but the

bacilli multiply in the intestinal walls, and in the mesenteric glands, and

in the s^ een They are sometimes not found in the stools until the end

of tl;: Second week.' An important objection to the use of purga ives is

the fact that in any large series of cases those with diarrhcBa do badlj

To check bacterial activity, as aimed at by advocates of this plan,

would be a disastrous interference with the normal processes in the bowel.
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No one has been foolish enough yet to claim that so-called intestinal anti-

septics can kill the pathogenic and spare the useful organisms.

(/*) Specific Method.—E. Fraenkel has used the dead cultures of typhoid

bacilli grown in thymus bouillon ;
0-5 c. c, and on the following day 1 c. c.

of the culture is injected deep into the muscular tissue in the lateral gluteal

region. Then the injections are repeated every second day, each time in-

creasing the dose 1 c. c. Chills may follow the first or second injection.

With the continuance the fever becomes more remittent in type, and defer-

vescence may occur in a comparatively short time, sometimes by crisis.

In fifty-seven cases treated in this way the general results were good.

Kumpf has used the cultures of the bacillus pyocyaneus prepared and

used in this way, with good results, losing only two out of thirty patients.

Lambert reports twenty-eight cases, of which fifteen showed benefit

;

there was one death.

Attempts, too, have been made to use the blood serum of convalescent

typhoid patients, but no satisfactory results have been yet obtained.

(g) Treatment of the Special Symptoms.—The abdominal pain and

tympanites are best treated by fomentations or turpentine stupes. The

latter, if well applied, give great relief. Sir William Jenner, at his clinic,

used to lay great stress on the advantages of a well-applied turpentine

stupe. He directed it to be applied as follows : A flannel roller was

placed beneath the patient, and then a double layer of thin flannel, wrung

out of very hot water, with a drachm of turpentine mixed with the water,

was applied to the abdomen and covered with the ends of the roller.

The meteorism is a difficult and distressing symptom to treat. When
the gas is in the large bowel, a tube may be passed or a turpentine enema
given. For tympanites, with a dry tongue, turpentine was extensively

used by the older Dublin physicians, and it was introduced into this coun-

try by the late George B. Wood. Unfortunately, it is of very little service

in the severer cases, which too often resist all treatment. Sometimes, if

beef- juice and albumen-water are substituted for milk, the distention

lessens. Charcoal, bismuth, and /8-naphthol may be tried.

For the diarrhoea, if severe—that is, if there are more than three or

four stools daily—a starch and opium enema may be given; or, by the

mouth, a combination of bismuth, in large doses, with Dover's powder ; or

the acid diarrhoea mixture, acetate of lead (grs. 2), dilute acetic acid

(TH, 15-30), and acetate of morphia (gr. \-\). The stools should be exam-

ined to see that the diarrhoea is not aggravated by the presence of curds.

Constipation is present in many cases, and though I have never seen it

do harm, yet it is well every third or fourth day to give an ordinary enema.

I have never used the initial dose of calomel, which is so highly recom-

mended by some practitioners. If a laxative is needed during the course

of the disease, the Hunyadi-janos or Fried richshall water may be given.

Hcemorrhage from the bowels is best treated with full doses of acetate

of lead and opium. As absolute rest is essential, the greatest care should
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be taken in the use of the bed-pan. It is perhaps better to allow the

patient to pass the motions into the draw sheet. Ice may be freely given,

and the amount of food should be restricted for eight or ten hours. If

there is a tendency to collapse, stimulants should be given and, if necessary,

hypodermic injections of ether. The patient may be spared the usual

styptic mixtures with which he is so often drenched. Turpentine is

warmly recommended by certain authors.

Peritonitis.—In a majority of the cases this is an inevitably fatal

complication. The only hope lies in restriction of the inflammation.

Cases have unquestionably recovered. Morphia should be given sub-

cutaneously. If the peritonitis be due to perforation, the question of

laparotomy may be discussed. Van Hook's statistics give 19 laparotomies

in typhoid fever with 4 recoveries. During 1894 there were 5 additional

cases with 3 re^coveries, making in all 24 cases with 6 Recoveries. If of

these cases we reject those which appear somewhat doubtful, then the cor-

rect statistics revised up to date stand 17 cases with 3 recoveries (Abbe).

For the progressive lieart-weaTcness alcohol, strychnine hypodermically

in full doses, digitalis, and hypodermic injections of ether may be tried.

The nervous symptoms of typhoid fever are best treated by hydrother-

apy. One special advantage of this plan is that the restlessness is allayed,

the delirium quieted, and sedatives are rarely needed. In the cases which

set in early with severe headache, meningeal symptoms and high fever, the

cold bath, or in private practice the cold-pack, should be employed. An

ice-cap may be placed on the head, and if necessary morphia administe ed

hypodermically. The practice, in such cases, of applying b isters to tlie

nape of the neck and to the extremities is, to paraphrase Huxham's words

JumoUlesome severity, which should long ago have been discarded

the profession. For the nocturnal restlessness, so distressing m some

cases Dover's powder should be given. As a rule, if a hypnotic is indi-

cated, it "best to give opium in some form. Pulmonary complication

should, if severe, receive appropriate treatment.
_

protracted cases ver/speoial care should be taken t. guard agam tW-

sores. Absolute cleanliness and careful drying of the parts after an e^u-

nHou should be enioined. The patient should be turned from s de to s de

Tp^ rJitVpillows, and tL back can then b^p^^^^^^^

On the first appearance of a sore, the water or air bed =1'°"'''

,^

1) The Management of Convalescence-Convalescents fr™

fever frequently cause greater anxiety than pat.»ts m th ^^^ ^^
„nestion of food has to be met at ouce, a« the pat,ent '"T;
annctite and clamors for a fuller diet. My custom has been '" ""^^

oM ood until the temperature has been normal for ten c ay^ 1

h nk a safe rule, leaning perhaps to the side of extreme caution
,

but, alter

^ °vith gg , milk toast, milk puddings, and jellies, the
Vf^^-^^^^^an, w ui o„„

loading practitioners allow sohd food to a pa

sV:::n as't Peabody gives it on the disappearance of
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the fever ; the late Austin Flint was also in favor of giving solid food

early ; and Naunyn, at the Strasburg Medical Clinic, told me that this

was his practice. I had an early lesson in this matter which I have never

forgotten. A young lad in the Montreal General Hospital, in whose case

I was much interested, passed through a tolerably sharp attack of typhoid

fever. Two weeks after the evening temperature had been normal, and

only a day or two before his intended discharge, he ate several mutton

chops, and within twenty-four hours was in a state of collapse from per-

foration. A small transverse rent was found at the bottom of an ulcer

which was in process of healing. It is not easy to say why solid food,

particularly meats, should disagree, but in so many instances an indiscre-

tion in diet is followed by slight fever, the so-called febris carnis, that it

is in the best interests of the patient to restrict the diet for some time

after the fever has fallen. An indiscretion in diet may indeed precipitate

a relapse. The patient may be allowed to sit up for a short time about the

end of the first week of convalescence, and the period may be prolonged

with a gradual return of strength. He should move about slowly, and

when the weather is favorable should be in the open air as much as

possible. The patient should be guarded at this period against all un-

necessary excitement. Emotional disturbance not infrequently is the

cause of a recrudescence of the fever. Constipation is not uncommon in

convalescence and is best treated by enemata. A protracted diarrhoea,

which is usually due to ulceration in the colon, may retard recovery. In

such cases the diet should be restricted to milk, and the patient should

be confined to bed
;
large doses of bismuth and astringent injections will

prove useful.

The recrudescence of the fever does not require special treatment.

The treatment of the relapse is essentially that of the original attack.

Among the dangers of convalescence may be mentioned tuberculosis,

which is said by Murchison to be more common after this than after any

other fever. There are facts in the literature favoring this view, but it is

a rare sequence in this country.

II. TYPHUS FEVER.

Definition.—An acute infectious disease characterised by sudden

onset, a maculated rash, marked nervous symptoms, and a termination,

usually by crisis, about the end of the second week.

Etiology.—The disease has long been known under the names of

hospital fever, spotted fever, jail fever, camp fever, and ship fever. In

Germany it is known as exanthematic typhus, in contradistinction to

abdominal typhus.

Typhus is now a rare disease. Sporadic cases occur from time to time

in the large centres of population, but epidemics are infrequent. In this
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country during the paat ten years there have been very few outbreaks. In

New York in 1881-'82 seven hundred and thirty-five cases were admitted

into the Riverside Hospital ; in Philadelphia a small epidemic occurred

in 1883 at the Philadelphia Hospital.

The special elements in the etiology of typhus are overcrowding and

poverty. As Hirsch tersely puts it, " Die Geschichte des Typhus ist die

des menschlichen Elends." Overcrowding, lack of cleanliness, intem-

perance and bad food are predisposing causes. The disease still lurks in

the worst quarters of London and Glasgow, and is seen occasionally in

New York and Philadelphia. It is more common in Great Britain and

Ireland than in other parts of Europe. Murchison held that the disease

might originate spontaneously under favorable conditions. This opinion

is suggested by the occurrence of local outbreaks under circumstances

which render it difficult to explain its importation, but the analogy of

other infectious diseases is directly against it. In 1877 there occurred a

local outbreak of typhus at the House of Refuge, in Montreal, in which

city the disease had not existed for many years. The overcrowding was

so great in the basement-rooms of ' the refuge that at night there were not

more than eighty-eight cubic feet of space to each person. Eleven per-

sons were affected. It was not possible to trace the source of infection.

Typhus is one of the most highly contagious of febrile affections. In

epidemics nurses and doctors in attendance upon the sick are almost inva-

riably attacked. There is no disease which has so many victims in the

profession. In the extensive epidemic in the early and middle part of this

century many hundred physicians died in the discharge of their duty.

Casual attendance upon cases in limited epidemics does not appear to be

very risky, but when cases are aggregated together in wards the poison

appears concentrated and the danger of infection is much enhanced.

Bedding and clothes retain the poison for a long time.

The microbe of typhus fever has not yet been determined. Strepto-

bacilli, diplococci, and an ascomycete have been described in the blood

and tissues, but the question still i-emains open for investigation.

Morbid Anatomy.—The anatomical changes are those which result

from intense fever. The blood is dark and fluid, the muscles are of a deep

red color and often show a granular degeneration, particularly in the

heart ; the liver is enlarged and soft and may have a dull clay-like lustre

;

the kidneys are swollen ; there is moderate enlargement of the spleen, and

a general hyperplasia of the lymph-follicles. Peyer's glands are not ulcer-

ated. Bronchial catarrh is usually, and hypostatic congestion of the lungs

often, present. The skin shows the petechial rash.

Symptoms.—-Incubation.—This is placed at about twelve days, but

it may be less. There may be ill-defined feelings of discomfort. As a rule,

however, the invasion is abrupt and marked by chills or a single rigor,

followed by fever. The chills may recur during the first few days, and

there is headache with pains in the back and legs. There is early pros-



TYPHUS FEVER. 45

tration, and the patient is glad to take to his bed at once. The tempera-

ture is high at first, and may attain its maximum on the second or third

day. The pulse is full, rapid, and not so frequently dicrotic as in typhoid.

The tongue is furred and- white, and there is an early tendency to dry-

ness. The face is flushed, the eyes are cong:ested, the expression is dull

and stupid. Vomiting may be a distressing symptom. In severe cases

mental symptoms are present from the outset, either a mild febrile delir-

ium or an excited, active, almost maniacal condition. Bronchial catarrh

is common.

Stage of Eruption.—From_the third to the fifth day the eruption ap-

pears—first upon the abdomen and upper part of the chest, and then

upon the extremities and face
;

developing so rapidly that in two or

three days it is all out. There are two elements in the eruption
:
a sub-

cuticular mottling, "a fine, irregular, dusky red mottling, as if below

the surface of the skin some little distance, and seen through a semi-

opaque medium " (Buchanan) ; and distinct papular rose-spots which

change to petechige. In some instances the petechial rash comes out

with the rose-spots. Collie describes the rash as consisting of three parts

^rose-colored spots which disappear on pressure, dark-red spots which

are modified by pressure, and petechige upon which pressure produces

no effect. In children the rash at first may present a striking resem-

blance to measles, and give as a whole a curiously mottled appearance to

the skin. The term mulberry rash is sometimes applied to it. In mild

cases the eruption is slight, but even then is largely petechial in character.

As the rash is largely hsemorrhagic, it is permanent and does not disappear

after death. Usually the skin is dry, so that sudaminal vesicles are not

common. It is stated by some authors that a distinctive odor is present.

During the second week the general symptoms are usually much aggra-

vated. The prostration becomes more marked, the delirium more intense,

and tlie fever rises. The patient lies on his back with a dull expressionless

face, flushed cheeks, injected conjunctivas, and contracted pupils. The

pulse increases in frequency and is feebler, the face is dusky, and the

condition becomes more serious. Retention of urine is common. Coma-

vigil is frequent, a condition in which the patient lies with open eyes, but

quite unconscious. Subsultus tendinum and picking at the bedclothes

are frequently seen. The tongue is dry, brown, and cracked, and there are

sordes on the teeth. Respiration is accelerated, the heart's action becomes

more and more enfeebled, and death takes place from exhaustion. In

favorable cases, about the end of the second week occurs the crisis, in

which, often after a deep sleep, the patient awakes feeling much better

and with a clear mind. The temperature falls, and although the prostra-

tion may be extreme, convalescence is rapid and relapse very rare. This

abrupt termination by crisis is in striking contrast to the mode of 'termi-

nation in typhoid fever.

Fever.—The temperature rises steadily during the first four or five
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days, and the morning remissions are not marked. The maximum tem-

perature is usually reached by the fifth day, when the temperature may

reach 105°, 106°, or 107°. In mild cases it seldom rises above 103°.

After reaching its maximum the temperature generally continues with

slight morning remissions until the twelfth or fourteenth day, when the

crisis occurs, during which the temperature may fall below normal with-

in twelve or twenty-four hours. Preceding a fatal termination, there is

usually a rapid rise in the fever to 108° or even 109°.

The heart may early show signs of weakness. The first sound becomes

feeble and almost inaudible, and a systolic murmur at the apex is not in-

,' frequent. Hypostatic congestion of the lungs occurs in all severe cases. ^
The brain symptoms are usually more pronounced than in typhoid,,

and the delirium is rriore constant.

The urine in typhus shows the usual febrile increase of urea and uric

acid. The chlorides diminish or disappear. Albumen is present in a

large proportion of the cases, but nephritis seldom occurs.

Variations in the course of the disease are naturally common. There

are malignant cases which rapidly prove fatal within two or three days ;.

the so-called ty]}lms siderans. On the other hand, during epidemics there

are extremely mild cases in which the fever is shght, the delirium absent,,

and convalescence is established by the tenth day.

Complications and Sequelae.—Broncho-pneumonia is perhaps

the most common complication. It may pass on to gangrene. In certain

epidemics gangrene of the toes, the hands, or the nose, and in children

noma or cancrum oris, have occurred. Meningitis is rare. Paralyses,,

which are probably due to the post-febrile neuritis, are not very uncommon.

Septic processes, such as parotitis and abscesses in the subcutaneous tissues

and in the joints, are occasionally met. Nephritis is rare. Hsematemesis

may occur.

Prognosis.—The mortality ranges in different epidemics from 12 to

20 per cent. It is very slight in the young. Children, who are quite as

frequently attacked as adults, rarely die. After middle age the mortality

is high, in some epidemics 50 per cent. Death usually occurs toward the

close of the second week and is due to the toxaemia. In the third week

'

it is more commonly due to pneumonia.

Diagnosis.—During an epidemic there is rarely any doubt, for the

disease presents distinctive general characters. Isolated cases may be very

difficult to distinguish from typhoid fever. While in typical instances

the eruption in the two affections is very different, yet taken alone it may

be deceptive, since in typhoid fever a roseolous rash may be abundant and

there is occasionally a subcuticular mottling and even petechias. The

difference in the onset, particularly in the temperature, is marked ;
but

cases in which it is important to make an accurate diagnosis are not usu-

ally seen until the fourth or fifth day. The suddenness of tlie onset, the|

Igreater frequency of the chill, and the early prostration are the distinctive
'
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features in typhus. The brain symptoms too are earlier. It is easy to

put clown on paper elaborate ditlerential distinctions, which are jirac-

tically useless at the bedside, particularly when the disease is not pre-

vailing as an epidemic. In sporadic cases the diagnosis is sometimes

extremely difficult. I have seen Murchison himself in doubt, and more

than once I have known a diagnosis to be deferred until the sedio cada-

veris. Severe cerebro-spinal fever may closely simulate typhus at the out-

set, but the diagnosis is usually clear within a few days. Malignant vari-

ola also has certain features in common with severe typhus, but the

greater extent of the hemorrhages and the bleeding from the mucous

membranes make the diagnosis clear within a short time. The rash at
,

first resembles that of measles, but in this disease the eruption is brighter
:

red in color, often crescentic or irregular in arrangement, and appears
,

first in the face.

The frequency with which other diseases are mistaken for typhus is

shown by the fact that during and following the epidemic of 1881 in New
York one hundred and eight cases were wrongly diagnosed—one eighth

of the entire number—and sent to the Riverside Hospital (F. W. Chapin).

Treatment.— Practically the general management of the disease is

like that of typhoid fever. Hydrotherapy should be thoroughly and sys-

tematically employed. Judging from the good results which we have

obtained by this method in typhoid cases with nervous symptoms much

may be expected from it. Certain authorities have spoken against it, but

it should be given a more extended trial. Medicinal antipyretics are less i

suitable than in typhoid, as the tendency to heart-weakness is often more 't

pronounced. As a rule the patients require from the outset a supporting

treatment ; water should be freely given, and alcohol in suitable doses

according to the condition of the pulse.

The bowels may be kept open by mild aperients.__ The so-called spe-

cific medication^ by sulphocarbolates, the sulphides, carbolic acid, etc., is

not commended by those who have had the largest experience. The spe-

cial nervous symptoms .and the pulmonary symptoms should be dealt with

as in typhoid fever. In epidemics, when the conditions of the climate

are suitable, the cases are best treated in tents in the open air.

III. RELAPSING FEVER {Febris recurrens).

Definition.—A specific infectious disease caused by the spiroch^ete

(spirillum) of Obermeier, characterised by a definite febrile paroxysm

which usually lasts six days and is followed by a remission of about the

same length of time, then by a second paroxysm, which may be repeated

three or even four times, whence the name relapsing fever.

Etiology.—This disease, which has also the names "famine fever"

and " seven-day fever," has been known since the early part of the
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eighteenth century, and has from time to time extensively prevailed in

Europe and in Ireland. It is common in India, where the conditions for

its development seem always to be present, and where it has been spe-

cially studied by Vandyke Carter, of Bombay. It was first seen in this

country in 1844, when cases were admitted to the Philadelphia Hospital,

which are described by Meredith Clymer in his work on fevers. Flint saw

cases in 1850-'51. In 1869 it prevailed extensively in epidemic form m
New York and Philadelphia ; since then it has not appeared.

The special conditions under which it develops are very similar to

those of typhus fever. Overcrowding and deficient food are the condi-

tions which seem to promote the rapid spread of the virus. Neither age,

sex, nor season seems to have any special influence. It is a contagious

disease and may be communicated from person to person, but is not so

contagious as typhus. Murchison thinks it may be transported by fomites.

One attack does not confer immunity from subsequent attacks. In 1873

Obermeier described an organism in the blood which is now recognised

as the specific agent. This spirillum, or more correctly spirochsete, is

from three to six times the length of the diameter of a red blood-cor-

puscle, and forms a narrow spiral filament which is readily seen moving

among the red corpuscles during a paroxysm. They are present m the

blood only during the fever. Shortly before the crisis and m the inter-

vals they are not found, though small glistening bodies, which are stated

to be their spores, appear in the blood. The disease has been produced

in human beings by inoculation of the blood during the paroxysm. It

has also been produced in monkeys. Nothing is yet known with refer-

ence to the life history of the spirochsete.

Morbid Anatomy.—There are no characteristic anatomical appear-

ances in relapsing fever. If death takes place during the paroxysm the

spleen is large and soft, and the liver, kidneys and heart show cloudy

swelling. There may be infarcts in the kidneys and spleen. The bone

marrow has been found in a condition of hyperplasia. Ecchymoses are

not uncommon.

Symptoms —The incubation appears to be short, and m some in-

stances the attack develops promptly after exposure; more frequently,

however, from five to seven days elapse.

The invasion is abrupt, with chill, fever, and intense pain m the back

and limbs. In young persons there may be nausea, vomiting, and convul-

sions. The temperature rises rapidly and may reach 104° on the evening

of the first day. Sweats are common. The pulse is rapid, ranging from

110 to 130. There may be delirium if the fever is high. Swelling of the

spleen can be detected early. Jaundice is common in some epidemics.

The gastric symptoms may be severe. There are seldom intestinal symp-

toms Cough may be present. Occasionally herpes is noted, and there

may be miliary vesicles and petechias. During the paroxysm the blood

invariably shows the spirocha^te, and there is usually a leucocytosis (Ou-
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skow). After persisting with severity or even with an increasing intensity

for five or six days the crisis occurs. In the course of a few hours, accom-

panied by profuse sweating, sometimes by diarrhoea, the temperature falls

to normal or even subnormal, and the period of apyrexia begins.
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Chart V.—Relapsing fever (Murchison).

The crisis may occur as early as the third day, or it may be delayed to

the tenth; it usually comes, however, about' the end of the first week.

In delicate and elderly persons there may be collapse. The convalescence

is rapid, and in a few days the patient is up and about. Then in a week,

usually on the fourteenth day, he again has a rigor, or a series of chills

;

the fever returns and the attack is repeated. A second crisis occurs from

the twentieth to the twenty-third day, and again the patient recovers

rapidly. As a rule the relapse is shorter than the original attack. A
second and a third may occur, and there are instances on record of even a

fourth and a fifth. In epidemics there are cases which terminate by crisis

on the seventh or eighth day without the occurrence of relapse. In pro-

tracted cases the convalescence is very tedious, as the patient is much
exhausted.

Eelapsing fever is not a very fatal disease. Murchison states that the

mortality is about 4 per cent. In the enfeebled and old, death may occur

at the height of the first paroxysm.

Complications are not frequent. In some epidemics nephritis and

haematuria have occurred. Pneumonia appears to be frequent and may
interrupt the typical course of the disease. The acute enlargement of the

spleen may end in rupture, and the hasmorrhage from the stomach, which

has been met with occasionally, is probably associated with this enlarge-

ment. Post-febrile paralyses may occur. Ophthalmia has followed cer-

tain epidemics, and may prove a very tedious and serious complication.

Jaundice has already been mentioned. In pregnant women abortion usu-

ally takes place.



50 SPECIFIC INFECTIOUS DISEASES.

Diagnosis,—The onset and general symptoms may not at first be

distinctive. At the beginning of an epidemic the cases are usually

regarded as anomalous typhoid ; but once the typical course is followed

in a case the diagnosis is clear. The blood examination, which should be

made in all doubtful cases of fever, affords a definite criterion by which

the diagnosis can readily be made.

Treatment.—The paroxysm can neither be cut short nor can its

recurrence be prevented. It might be thought thdt quinine, with its pow-

erful action, would certainly meet the indications, but it does not seem to

have the slightest influence. The disease must be treated like any other

continued fever by careful nursing, a regular diet, and ordinary hygienic

measures. Of special symptoms, pains in the back and in the limbs and

joints demand opium. In enfeebled persons the collapse at the crisis may

be serious, and stimulants with ammonia and digitalis should be given

freely.

IV. SMALL-POX (Variola).

Definition.—An acute infectious disease characterised by an erup-

tion which passes through the stages of papule, vesicle, pustule and

crust. The mucous membranes in contact with the air may also be

affected. Severe cases may be complicated with cutaneous and visceral

haemorrhages.

Etiology.—It has not yet been determined in what country small-

pox originated'. The disease is said to have existed in China many centu-

ries before Christ. The pesta magna described by Galen (and of which

Marcus Aurelius died) is believed to be small-pox. In the sixth century

it prevailed, and subsequently, at the time of the Crusades, became wide-

spread. It was brought to America by the Spaniards early in the sixteenth

century. The first accurate account was given by Rhazes, an Arabian phy-

sician who lived in the ninth century, and whose admirable description is

available in Greenhill's translation for the Sydenham Society. In the

seventeenth century a thorough study of the disease was made by the illus-

trious Sydenham, who still remains one of the most trustworthy authori-

ties on the subject.

Special events in the history of the disease are the introduction of

inoculation into Europe, by Lady Mary Wortley Montagu, in 1718, and

the discovery of vaccination by Jenner, in 1798.

Small-pox is one of the most virulent of contagious diseases, and per-

sons exposed, if unprotected by vaccination, are almost invariably attacked.

There are instances on record of persons insusceptible to the disease. It is

said that Diemerbroeck, a celebrated Utrecht professor in the seventeenth

century, was not only himself exempt, but likewise many members of his

family
' One of the nurses in the small-pox department of the Montreal

General Hospital stated that she had never been successfully vaccinated,
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and she certainly had no mark. Such instances, however, of natural im-

munity are very rare. An attack may not protect for life. There are

undoubted cases of a second, reputed instances, indeed, of a third attack.

^^e.—Small-pox is common at all ages, but is particularly fatal to

young children. The fmtus in utero may be attacked, but only if the

mother herself is the subject of the disease. The child may be born with

the rash out or with the scars. More commonly the foetus is not affected,

and children born in a small-pox hospital, if vaccinated immediately, may

escape the disease
;
usually, however, they die early.

Sex.—Males and females are equally affected.

Eace.—Among aboriginal races small-pox is terribly fatal. When the

disease was first introduced into America the Mexicans died by thousands,

and the North American Indians have also been frequently decimated by

this plague. It is stated that the negro is especially susceptible, and the

mortality is greater—about 42 per cent in the black, against 39 per cent

in the white (W. M. Welch).

The Contagium develops in the system of the small-pox patient and

is reproduced in the pustules. It exists in the secretions and excretions,

and in the exhalations from the lungs and the skin. The dried scales con-

stitute by far the most important element, and as a dust-like powder are

distributed everywhere in the room during convalescence, becoming at-

tached to clothing and various articles of furniture. The disease is proba-

bly contagious from a very early stage, though I think it has not yet been

determined whether the contagion is active before the eruption develops.

The poison is of unusual tenacity and clings to infected localities. It is

conveyed by persons who have been in contact with the sick and by fomites.

During epidemics it is no doubt widely spread in street-cars and public con-

veyances. It must not be forgotten that an unprotected person may con-

tract a very virulent form of the disease from the mild varioloid.

The disease smoulders here and there in different localities, and when

conditions are favorable becomes epidemic. Perhaps the most remarkable

instance in modern times of the rapid extension of the disease occurred in

Montreal in 1885. Small-pox had been prevalent in that city between

1870 and 1875, when it died out, in part owing to the exhaustion of suit-

able material and in part owing to the introduction of animal vaccination.

The health reports show that the city was free from the disease until 1885.

During these years vaccination, to which many of the French Canadians

are opposed, was much neglected, so that a large unprotected population

grew up in the city. On February 28th a Pullman-car conductor, who had

travelled from Chicago, where the disease had been slightly prevalent, was

admitted into the Hotel-Dieu, the civic small-pox hospital being at the

time closed. Isolation was not carried out, and on the 1st of April a serv-

ant in the hospital died of small-pox. Following her decease, with a neg-

ligence absolutely criminal, the authorities of the hospital dismissed all

patients presenting no symptoms of contagion, who could go home. The
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disease spread like fire in dry grass, and within nine months there died in

the city, of small-pox, 3,1G4 persons.

The.jiaLure of the contagion of small-pox is still unknown. Weigert

and others have described micro-organisms in the pock, but they are the

ordinary pus cocci, and the part which they play in the aifection is by

no means certain. Still less definite are the observations on the occur-

rence of sporozoa in the pocks. It is not a little remarkable that in a

disease which is rightly regarded as the type of all infectious maladies,

the specific virus still remains unknown.
' Morbid Anatomy.—A section of a papule as it is passing into the

vesicular stage shows in the rete mucosum, close to the true skin, an area

in which the cells are smooth, granular, and do not take the staining fluid.

This represents a focus of coagulation-necrosis due, according to Weigert,

to the presence of micrococci. Around this area there is active inflamma-

tory reaction, and in the vesicular stage the rete mucosum presents re-

ticuli, or spaces, which contain serum, leucocytes and fibrin filaments. The

central depression or umbilication corresponds to the area of primary

necrosis. In the stage of maturation the reticular spaces become filled

with leucocytes and many of the cells of the rete mucosum become vesicu-

lar. The papillse of the true skin below the pustule are swollen and infil-

trated with embryonic cells to a variable degree. If the suppuration ex-

tends into this layer, scarring inevitably results ; but if it is confined to the

upper layer, it does not necessarily follow. In the hsemorrhagic cases,

red corpuscles pass out in large numbers from the vessels and occupy the

vesicular spaces. They infiltrate also the deeper layers of the epidermis

in the skin adjacent to the papules. Frequently a hair-follicle passes

through the centre of a papule.

In the mouth the pustules may be seen upon the tongue and the buccal

mucosa, and on the palate. The eruption may be abundant also in the

pharynx and the upper part of the oesophagus. In exceptionally rare

cases the eruption extends down the oesophagus and even into the stom-

ach. Swelling of the Peyer's follicles is not uncommon ;
the pustules

have been seen in the rectum.

In the larynx the eruption may be associated with a fibrinous exudate

and sometimes with oedema. Occasionally the inflammation passes deeply

and involves the cartilages. In the trachea and bronchi there may be

ulcerative erosions, but true pocks, such as are seen on the skin, do not

occur. There are no special lesions of the lungs, but congestion and bron-

cho-pneumonia are very common. The liver is sometimes fatty. A diffuse

hepatitis, associated with intense congestion of the vessels and migration

of the leucocytes, has been described
;
Weigert has noted small areas of

necrosis. .

There is nothing special in the condition of the blood, and even in the

most malignant cases there are no microscopic alterations. lu the blood-

drop, however, it will be seen that the corpuscles, instead of forming
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rouleaux, aggregate together in irregular clumps. The heart occasionally

shows myocardial changes, parenchymatous and fatty ; endocarditis and

pericarditis are uncommon. French writers have described an endarteritis

of the coronary vessels in connection with small-pox. The^spleen isjnark-

edly enlarged. Apart from the cloudy swelling and areas of coagulation-

necrosis, lesions of the kidneys are not common. Nephritis may occur

during convalescence. Chiari has called attention to the frequency of

orchitis in this disease. There are scattered areas of necrosis with cell in-

filtration.

In the hEemorrhagic form extravasations are found on the serous and

mucous surfaces, in the parenchyma of organs, in the connective tissues,

and about the nerve-sheaths. In one instance I found the entire retro-

peritoneal tissue infiltrated with a large coagulum, and there were also ex-

tensive extravasations in the course of the thoracic aorta. Hemorrhages

in the bone-marrow have also been described by Golgi. There may be

h£emorrhages into the muscles. Ponfick has described the spleen as very

firm and hard in hsemorrhagic small-pox, and such was the case in seven

instances which I examined. The liver has been described as fatty in

these rapid cases, but in five of my seven cases it was of normal size,

dense, and firm. In two it was large and fatty ; but one man had necro-

sis of the tibia, and the other was a drunkard. The ecchymoses are scat-

tered over the meninges of the brain and cord, and in one case there was

a clot in the right ventricle. In five of the cases there were areas of hsem-

orrhagic infarction of the lung. In four instances the pelves of the

kidney were blocked with dark clots, which extended into the calices and

down the ureters. In one instance the coats of the bladder were uni-

formly hfemorrhagic and not a trace of normal tissue could be seen. The

extravasations in the mucous membrane of the stomach and intestines

were numerous and large. Peyer's glands were swollen and prominent in

four instances.

Symptoms.—Three forms of small-pox are described :

1. Variola vera ; (a) Discrete, {b) Confluent.

2. Variola hcBmorrhagica ; {a) Purpura variolosa or black small-pox

;

{b) Haemorrhagic pustular form, variola hsemorrhagica pustulosa.

3. Variolpid, or small-pox modified by vaccination.

1. Variola Vera.—The affection may be conveniently described under

various stages: (a) Incubation.— 'From nine to fifteen days; oftenest

twelve." I have seen it develop on the eighth day after exposure to in-

fection, and there are well-authenticated instances in which the stage of

incubation has been prolonged to twenty days. It is unusual for patients

to complain of any symptoms in this stage.

{b) Invasion.—In adults a chill and in children a convulsion are com-

mon initial symptoms. There may be repeated chills within the first

twenty-four hours. Intense frontal headache, severe lumbar pains, and

vomiting are very constant features. The pains in the back and in the
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limbs are more severe in the initial stage of this than of any other erup-

tive fever, and their combination with headache and vomiting is so sug-
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Chart VI.—True small-pox.

gestive that in epidemics precautionary measures may often be taken

several days before the eruption decides positively the nature of the dis-

ease. The temperature rises quickly, and may on the first day be 103°

or 104°. The pulse is rapid and full, not often dicrotic. In severe cases

there may be marked delirium, particularly if the fever is high. The

patient is restless and distressed, the face is flushed, and the eyes are

bright and clear. The skin is usually dry, though occasionally there are

profuse sweats. One cannot judge from these initial symptoms whether a

case is likely to be discrete or confluent, as the most intense backache and

fever may precede a very mild attack. Convulsions are not uncommon in

children.

•In this stage of invasion the so-called initiaL ra^.s jmaj^ of

which two forms can be distinguished—the diffuse, scarlatinal, and the

macular or measly form ; either of which may be associated with petechias

and occupy a variable extent of surface. In some instances they are gen-

eral, but as a rule they are limited, as pointed out by Simon, either to the

lower abdominal areas, to the inner surfaces of the thighs, and to the lat-

eral thoracic region or to the axillae. Occasionally they are found over

the extensor surfaces, particularly in the neighborhood of the knees and

elbows. These rashes, usually purpuric, are often associated with an

erythematous or erysipelatous iDlush. The scarlatinal rash may come out

as early as the second day and be as diffuse and vivid as in a true scarla-

tina. The measly rash may also be diffuse and identical in character with

that of measles. Urticaria is only occasionally seen. It was present once

in my Montreal cases. Apparently these initial rashes are more abundant

in some epidemics than in others ; thus they were certainly more numerous

in the Montreal epidemics between 1870 and 1875 than they were in the

more extensive epidemic in 1885. 'Hiey occur in from 10 to 16 per cent
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bt cases. In the cases under my care in the small-pox department at the

Montreal General Hospital the percentage was 13.* As will be subse-

quently mentioned these initial rashes have considerable diagnostic value.

(c) Eruption.—(1) In the discrete form, usually on the fourth day,

small red spots appear on the forehead, particularly at the junction with

the hair, and on the wrists. Within the first twenty-four hours from their

appearance they occur on other parts of the face and on the extremities,

and a few are seen on the trunk. AsJliC-rash comes out the temperature

falls, the general symptoms subside, and the patient feels comfortable. On

the fifth or sixth day the papules change into vesicles with clear summits.

Each one is elevated, circular, and presents a little depression in the cen-

tre, the so-called umbilication. About the eighth day the vesicles change

into pustules, the umbilication disappears, the flat top assumes a globular

form and becomes grayish yellow in color, owing to the contained pus.

There is an areola of injection about the pustules and the skin between

them is swollen. This maturation first takes place on the face, and follows

the order of the appearance of the eruption. The temperature now rises

—

secondary fever—and the general symptoms return. The swelling about

the pustules is attended with a good deal of tension and pain in the face

;

the eyelids become swollen and closed. There is a well-marked leuco-

cytosis in the stage of suppuration. In the discrete form the temper-

ature of maturation does not usually remain high for more than twenty-

four or twenty-six hours, so that on_Jh^ tenth or eleventh day the fever

disappears and the stage of convalescence begins. The pustules rapidly

dry, first on the face and then on the other parts, and by the fourteenth or

fifteenth day desquamation may be far advanced on the face. There may

be in addition vesicles in the mouth, pharynx, and larynx, causing sore-

ness and swelling in these parts, with loss of voice. Whether pitting takes

place depends a good deal upon the severity of the disease. In a majority

of cases Sydenham's statement holds good, that " it is very rarely the case'

that the distinct small-pox leaves its mark."

(2) The Confluent Form.—With the same initial symptoms, though

usually of greater severity, the rash appears on the fourth, or, according to

Sydenham, on the third day. The more the eruption shows itself before

the fourth day, the more sure it is to become confluent (Sydenham). The

papules at first may be isolated and it is only later in the stage of matu-

ration that the eruption is confluent. But in severer cases the akin is

swollen and hypersemic and the papules are very close together. On the

feet and hands, too, the papules are thickly set ; more scattered on the

limbs; and quite discrete on the trunk. With the appearance of

the eruption the symptoms subside and the fever remits, but not to the

same extent as in the discrete form. Occasionally the temperature falls

to normal and the patient may be very comfortable. Then, usually on

the eighth day, the temperature again rises, the vesicles begin to change to

*The Initial Rashe's of SmalJ-pox. Canada Medical and Surgical Journal, 1875.

V
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pustules, the hypersemia about them becomes intense, the swelling of the

fSH^Ind hands increases, and by the tenth day the pustules have fully

maturated, many of them have coalesced and the entire skin of the head

and extremities is a superficial abscess. The fever rises to 103° or 104°,

the pulse is from 110 to 120, and there is often ddirium.^ As pomted out

by Sydenham, salivation in adults and diarrhcea in children are common

symptoms of this stage. There is usually much thirst. The eruption

may also be present in the mouth, and usually the pharynx and larynx are

involved and the voice is husky. Great swelling of the cervical lymphatic

elands occurs. At this stage the patient presents a terrible picture, un-

equalled in any other disease ; one which fully justifies the horror and

fright with which small-pox is associated in the public mind. Even when

the rash is confluent on the face, hands, and feet, the pustules remain

discrete on the trunk. The danger, as pointed out by Sydenham, is in

proportion to the number upon the face. " If upon the face they are as

thick as sand it is no advantage to have them few and far between on the

rest of the body." In fatal cases, by the tenth or eleventh day the pulse

gets feebler and more rapid, the delirium is marked, there is subsultus,

sometimes diarrha3a, and with these symptoms the patient dies. In other

instances between the eighth and eleventh day hemorrhagic symptoms

develop. When recovery takes place, the patient enters on the eleventh

or twelfth day the period of—

(d) Desiccation.-The pustules break and the pus exudes and forms

crusts Throughout the third week the desiccation proceeds and m cases

of moderate severity the secondary fever subsides; but in others it may

persist until the fourth week. The crusts in confluent small-pox adhere

for a long time and the process of scarring may take three or four weeks.

The crusts on the face fall off, but the tough epidermis of the bands and

feet may be shed entire. We had in the small-pox department of the Mon-

treal General Hospital several moulds in epithehum of the hands and feet

2. Hemorrhagic small-pox occurs in two forms. In one the specia

symptoms appear early and death follows in from two to six days. J ms

is the so-called petechial or black sm^W-vox-purpura variolosa In the

other form the case progresses as one of ordinary variola, and it is not

until the vesicular or pustular stage that hsBmorrhage takes place into the

pocks or from the mucous membranes. This is sometimes called variola

hcemorrhagica pustulosa. , .

Hsemorrhagic smalUpox is more common m some epidemics than m

others. It is less frequent in children than in adnlts. Of twenty-seven

ses admitted to tJsmall-pox department of the M^'-^^^^-tf°
'

pital there were three under ten years, tour between « ^1

nine between twenty and twenty-five, seven between '"-^'^-fl:;.

;4
five, three between thirty-five and forty-five and one

J^°™«
and vieorous persons seem more liable to th.s form. Several of my cases

were above the average in muscular development. Men are more fre-
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quently affected than women; thus in my list there were twenty-one

males and only six females. The influence of vaccination is shown in the

fact that of the cases fourteen were unvaccinated, while not one of tlie

thirteen who had scars had been revaccinated.

The clinical features of the forms of haemorrhagic small-pox are some-

what dilferent.

In ^purpura variolosa the illness starts with the usual symptoms, but

with more intense constitutional disturbance. On the evening of the

second or on the third day there is a diffuse hypersemic rash, particularly

in the groins, with small puuctiform heemorrhages. The rash extends,

becomes more distinctly hasmorrhagic, and the spots increase in size.

Ecchymoses appear on the conjunctivae, and as early as the third day
there may be hsemorrhages from the mucous membranes. Death may
take place before the rash appears. This is truly a terrible affection and
well developed cases present a frightful appearance. The skin may have

a uniformly purplish hue and the unfortunate victim may even look plum-
colored. The face is swollen and large conjunctival hsemorrhages with
the deeply sunken corneae give a ghastly appearance to the features.

The mind may remain clear to the end. Death occurs from the third

to the sixth day ; thus in thirteen of my cases death took place on or be-

fore this date. The earliest death was on the third day and there were
no traces of papules. There may be no mucous hgemorrhages ; thus in

one case of a most virulent character death occurred without bleeding

early on the fourth day. Haematuria is perhaps most common, next hae-

matemesis, and melsena was noticed in a third of the cases. Metrorrhagia

was noticed in one only of the six females on my list. Haemoptysis oc-

curred in five cases. The pulse in this form of small-pox is rapid and
often hard and small. The respira-

tions are greatly increased in fre-

quency and out of all proportion to

the intensity of the fever. In the

case of a negro, whose respirations

the morning after admission were

32 and temperature 101°, after ex-

amining the lungs and finding noth-

ing to account for the increased

breathing, my suspicions were

aroused, and even on the dark skin

I was able on careful inspection to

detect haemorrhages in and about

the papules.

The annexed chart is from a

case of malignant small-pox which
came on abruptly on Thursday, October 24, 1874, and which terminated

early on the fourth day. It shows the moderate temperature range.

Chart VII.—Haemorrhagic small-pox.
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In variola pustulosa hmmorrhagica the disease progresses as an ordi-

nary case of severe variola, and the haemorrhages do not develop until the

vesicular or pustular stage. The earlier the haemorrhage the greater is

the danger. There are undoubtedly instances of recovery when the bleed-

ing has taken place at the stage of maturation. Bleeding from the mu-

cous membranes is also common in this form, and the great majority of

the cases prove fatal, usually on the seventh, eighth, or ninth day.

There is a form of hemorrhagic small-pox in which bleeding takes

place into the pocks in the vesicular stage and is followed by a rapid

abortion of the rash and a speedy recovery. Six instances. of this kind

came under my observation.* In four the haemorrhage took place on the

fourth day; in two on the fifth day, just at the time of transition of the

papule into the vesicle. Extravasation takes place chiefly into the pocks

on the lower extremities and trunk, in only two instances occurring in

those of the arms. The eruption in all proved abortive, and no patients

under my care with an equal extent of eruption made such rapid recover-

ies With these cases are to be grouped those in which the hjemorrhages

occur in the pustules of the legs in patients who have in their delirium

got out of bed and wandered about. This modified form of haemorrhagic

small-pox is also described by Scheby-Buch.

3. Varioloid—This term is applied to the modified form of small-pox

which aSects persons who have been vaccinated. It may set in with

abruptness and severity, the temperature reaching 103°. More common-

ly it is in every respect milder in its initial symptoms, though the head-

ache and backache may be very distressing. The papules appear on the

evening of the third or on the fourth day. They are few m number and

maybe confined to the face and hands. The fever drops at once and

the patient feels perfectly comfortable. The vesiculation and maturation

of the pocks take place rapidly and thfire^^iAno^econdar^Liaver. There

is rarely any scarring. As a rule, when small-pox attacks a person who

has been vaccinated within five or six years the disease is mild, but there

are instances in which it is very severe, and it may even prove fatal.

There are several forms of rash ; thus in what has been known as horn-

pox, crystalline pox, and wart-pox the papules come out m ^^^mbers on

the third or fourth day, and by the fifth or sixth day have dried to a hard,

horny consistence. -
.

i. -n •
,»

Writers describe a variola sine eruptione, which is met with during

epidemics in young persons who have been well vaccinated and ^yho pre-

sent simply the initial symptoms of fever, headache and backache. In

a somewhat extensive experience in Montreal I do not remember to have

met with an instance of this kind or to have heard of one.

We do not now see the modified form of small-pox, resulting from

inoculation, in which by the seventh or eighth day a pustule forms at the

'
* Clinical Notes on Small-pox. Montreal, 1876.
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seat of inoculation; then general fever sets in, and with it, about the

eleventh day, a general eruption, usually limited in degree.

Complications.—Considering the severity of many of the cases

and the general character of the disease, associated "with multiple

foci of suppuration, the complications in small-pox are remarkably

few.

Laryngitis is serious in three ways : it may produce a fatal oedema of

the glottis ; it is liable to extend and involve the cartilages, producing

necrosis ; and by diminishing the sensibility of the larynx, it allows irri-

tating particles to reach the lower air-passages, where they excite bron-

chitis or broncho-pneumonia.

Broncho-pneumonia is indeed one of the most common complications,

and is almost invariably present in fatal cases. Lobar pneumonia is rare.

Pleurisy is common in some epidemics.

The cardiac complications are also rare. In the height of the fever a

systolic murmur at the apex is not uncommon ; but endocarditis, either

simple or malignant, is rarely met with. Pericarditis too is very uncom-

mon. Myocarditis seems to be more frequent, and may be associated with

endarteritis of the coronary vessels.

Of complications in the digestive system, parotitis is rare. In severe

cases there is extensive pseudo-diphtheritic angina. Vomiting, which is

so marked a symptom in the early stage, is rarely persistent. Diarrhoea

is noJ;_jincommon, as noted by Sydenham, and is very constantly present

in children.

Albuminuria is frequent, but true nephritis is rare. Inflammation of

the testes and of the ovaries may occur.

Among the most interesting and serious complications are those per-

taining to the nervous system". In children convulsions are common. In

adults the delirium of the early stage may persist and become violent, and

finally subside into a fatal coma. Post-febrile insanity is occasionally met

with during convalescence, and very rarely epilepsy. Many of the old

writers spoke of paraplegia in connection with the intense backache of

the early stage, but it is jDrobably associated with the severe agonising

lumbar and crural pains and is not a true paraplegia. It must be sepa-

rated from the form occurring in convalescence, which may be due to

peripheral neuritis or to a diffuse myelitis (Westphal). The neuritis

may as in diphtheria involve the pharynx alone, or it may be multiple.

Of this nature, in all probability, is the so-called pseudo-tabes, or ataxie-

varioUque. Hemiplegia and aphasia have been met with in a few in-

stances, the result of encephalitis.

Among the most constant and troublesome complications of small-pox

are those involving the skin. During convalescence boils are very fre-

quent and may be severe. Acne and ecthyma are also met with. Local

gangrene in various parts may occur.

Arthritis may develop, usually in the period of desquamation, and may
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pass on to suppuration. Acute necrosis of the bone is sometimes met

with.

Special Senses.—The eye affections which were formerly so common

and serious are not now so frequent, owing to the care which is given to

keeping the conjunctive clean. A catarrhal and purulent conjunctivitis

is common in severe cases. The secretions cause adhesions of the eyelids,

and unless great care is taken a diffuse keratitis is excited, which may go

on to ulceration and perforation. Iritis is not very uncommon. Otitis

media is an occasional complication, and usually results from an extension

of disease through the Eustachian tubes.
_

-

Prognosis. In unprotected persons small-pox is a very fatal disease.

In different epidemics the death-rate is from 25 to 35 per cent. In Wil-

liam M. Welch's report from the Municipal Hospital, Philadelphia, of

2,831 cases of variola, 1,534—i. e., 54-18 per cent—died, while of 2,169

cases of varioloid only 28—i. e., 1-29 per cent—died. The hsemorrhagic

form is invariably fatal, and a majority of those attacked with the

severer confluent forms die. In young children it is particularly fatal.

In the Montreal epidemic of 1885 and 1886, of 3,164 deaths there were

2,717 under ten years. The intemperate and debilitated succumb more
,

readily to the disease. As Sydenham observed, the danger is directly pro-
;

'

portionate to the intensity of the disease on the face and hands.
_

" When
,

^ the fever increases after the appearance of the pustules, it is a bad sign
;
but,

' if it is lessened on their appearance, that is a good sign " (Ehazes). Very ;

'

high fever, with delirium and subsultus, are symptoms of ill omen. The

disease is particularly fatal in pregnant women and abortion usually takes

place. It is not, however, uniformly fatal, and I have twice known severe

cases to recover after miscarriage. Moreover, abortion is not inevitable.

Very severe pharyngitis and laryngitis are fatal complications.

Death results in the early stage from the action of the poison upon the

nervous system. In the later stages it usually occurs about the eleventh

or twelfth day, at the height of the eruption. In children, and occasion-

ally in adults, the laryngeal and pulmonary complications prove fatal.

Diagnosis.—During an epidemic, the initial chill, followed by fever,

headache, vomiting; and the severe pain in the back, are symptoms which

should put the attending physician on his guard. Mistakes arise m the

initial stage owing to the presence of the scarlatinal or measly rashes

which may be extremely deceptive.^^^The scarlatinal rash has not always

the intensity of the true rash of this disease. In my Montreal experience

I did not meet with an instance in which this rash led to an error, though

I heard of several cases in which the mistake was made. These are doubt-

less the instances to which the older writers refer of scarlet fever and

small-pox occurring together. The measly rash cannot always be dis-

tinguished from true measles, instances of which may be mistaken for tiie

initial rash. I found in the ward one morning a young maii who had

been sent in on the previous evening with a diagnosis of small-pox. Jie
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had a fading macular rash with distinct small papules, which had not

however the shotty hardness of variola. In the evening this rash was less

marked, and as I felt sure that a mistake had been made, he was disin-

fected and sent home. In another instance a child believed to have small-

pox was admitted, but it proved to have simply measles. Neither of these

cases took small-pox. In a third case, which I saw at the City Hospital,

the mottled papular rash was mistaken for small-pox and the young man

sent to the hospital. I saw him the day after admission, when there was

no question that the disease was measles and not variola. Less fortunate

than the other cases, he took small-pox in a very severe form. The gen-

eral condition of the patient and the nature of the prodromal symptoms

are often better guides than the character of the rash. In any case it is \

-not well, as a rule, to send a patient to a small-pox hospital until the char-^

acteristic papules appear about the forehead and on the wrists.

In the most malignant type of haemorrhagic small-pox the patient may

die before the characteristic rash develops, though as a rule small, shotty

papules may be felt about the wrists or at the roots of the hair. In only

one of twenty-seven cases of hasmorrhagic small-pox, in which death

occurred on the third day, did inspection fail to reveal the papules. In

three cases in which death took place on the fourth day the characteristic

rash was beginning to appear.

The disease may be mistaken for cerebro-spinal fever, in which purpuric

symptoms are not uncommon. A four-year-old child was taken suddenly

ill with fever, pains in the back and head, and on the second or third day

petechife appeared on the skin. There was retraction of the head, and

marked rigidity of the limbs. The haemorrhages became more abundant

;

and finally hfematemesis occurred and the child died on the sixth day. At

the post-mortem there were no lesions of cerebro-spinal fever and in the

deeply ha^morrhagic skin the papules could be readily seen. The post-

mortem diagnosis of small-pox was unhappily confirmed by the mother

taking the disease and dying of it.

It might be thought scarcely possible to mistake any other disease for

small-pox in the pustular stage. Yet I had an instance of a young man

sent to me with a copious pustular eruption, chiefly on the trunk and cov-

ered portions of the body, which, so far as the pustules themselves were

concerned, was almost identical with that of variola ; but the history and

the distribution left no question that it was a pustular syphilide. It is not

to be forgotten, however, that fever, which was absent in this case, may be

present in certain instances of diffuse pustular syphilis. Lastly, chicken-

: pox and small-pox may be confounded. Indeed, sometimes it is not easy

I to"distinguish between them, though in well-defined cases of varicella the

more vesicular character of the pustules, their irregularity, the short sta.ge

oflnvaBion, the slight constitutional disturbance, and the greater intensity

of the rash on the
.
trunk, should make the diagnosis clear. It is stated

tlSat' the Chicago case, which Avas the starting-point in Montreal of the
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epidemic of 1885, was regarded as varicella and not isolated. If so, the

mistake was one which led to one of the most fatal of modern outbreaks

of the disease.

Glanders in the pustular form has been mistaken for small-pox, and I

know of an instance (during an epidemic) which was isolated on the sup-

position that it was variola.

Treatment.—In the interests of public health cases of small-pox

should invariably be removed to special hospitals, since it is impossible to

take the proper precautions in private houses. The general hygienic

arrangements of the room should be suitable for an infectious disease.

All unnecessary furniture and the curtains and carpets should be removed.

The greatest care should be taken to keep the patient thoroughly clean,

and the linen should be frequently changed. The bedclothing should be

light. It is curious that the old-fashioned notion, which Sydenham tried

so hard to combat, that small-pox patients should be kept hot and warm,

still prevails ; and I have frequently had to protest against the patient

being, as Sydenham expresses it, stifled in his bed. Special care should be

taken to sterilize thoroughly everything that has been in contact with

the patient.

In the early stage the pain in the back and limbs requires opium,

which, as advised by Sydenham, may be freely given. The diet should

consist of milk and broths, and of " all articles which give no trouble to

digestion." Cold drinks may be freely given. Barley-water and the

Scotch borse (oatmeal and water) are both nutritious and palatable.

After the preliminary vomiting, which is often very hard to check by

ordinary measures, the appetite is usually good, and, if the throat is not

very sore, patients with the confluent form take nourishment well. In

the hsemorrhagic cases the vomiting is usually aggravating and per-

sistent.

The fever when high must be kept within limits, and it is best to use

either cold sponging or the cold bath. When the pyrexia is combined

with delirium and subsultus, the patient should be placed in a bath at 70°,

and this repeated as often as every three hours if the temperature rises

above 103°. When it is not practicable to give the cold bath, the cold pack

can be employed. These measures are much preferable in small-pox to

the administration of medicinal antipyretics.

The treatment of the eruption has naturally engaged the special atten-

tion of the profession. The question of the preventing of pitting, so much

discussed, is really not in the hands of the physician. It depends enfcely

upon the depth to which the individual pustules reach. After trying all

sorts of remedies, such as puncturing the pustules with nitrate of silver, or

treating them with iodine and various ointments, I came to Sydenham's

conclusion that in guarding the face against being disfigured by the scars

" the only effect of oils, liniments, and the like, was to make the white

scurfs slower in coming off." There is, I believe, something in protecting
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the ripening papules from the light, and the constant application on the

face and hands of lint soaked in cold water, to which antiseptics such as

carbolic acid or bichloride may be added, is perhaps the most suitable

treatment. It is very pleasant to the patient, and for the face it is

well to make a mask in lint, which can then be covered with oiled silk;

When the crusts begin to form, the chief point is to keep them thoroughly

moist, which may be done by oil or glycerin. This prevents the desicca-

tion and diffusion of the flakes of epidermis. Vaseline is particularly use-

ful, and at this stage may be freely used upon the face. It frequently

'relieves the itching also. For the odor, which is sometimes so character-

istic and disagreeable, the dilute carbolic solutions are probably best. If

the eruption is abundant on the scalp, the hair should be cut short to

prevent matting and decomposition of the crusts. During convalescence

frequent bathing is advisable, because it helps to soften the crusts. The
care of the eyes is particularly important. The lids should be thoroughly

cleansed three or four times a day, and the conjunctivas washed with some

antiseptic solution. In the confluent' cases, when the eyelids are much
swollen and the lids glued together, it is only by watchfulness that kerati-

tis can be prevented. The mouth and throat should be kept clean, and if

crusts form in the nose they should be softened by frequent injections.

Ice can be given, and is very grateful when there is much angina. In

moderate cases, so soon as the fever subsides the patient should be allowed

to get up, a practice which Sydenham warmly urged. The diarrhoea, when
severe, should be checked with paregoric. When the pulse becomes feeble

and rapid, stimulants may be freely given. The delirium is occasionally

maniacal and may require chloroform, but for the nervous symptoms the

bath or cold pack is the best. For the severe haemorrhages of the malig-

nant cases nothing can be done, and it is only cruel to drench the unfortu-

nate patient with iron, ergot, and other drugs. Symptoms of obstruction in

the larynx, usually from oedema, may call for tracheotomy. In the late

stages of the disease, should the patient be extremely debilitated and the

subject of abscesses and bed-sores, he may be placed on a water-bed or

treated by the continuous warm bath. During convalescence the patient

should bathe daily and use carbolic soap freely in order to get rid of the

crusts and scabs. The patient should not be considered free from danger

to others until the skin is perfectly smooth and clean, and free from any

trace of scabs. I have not mentioned any of the so-called specifics or the

internal antiseptics, which have been advised in such numbers ;
because,

so far as I know, the experience of those who have seen the most of the

disease does not favor their use.
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V. VACCINIA (Cow-iJoa;)—VACCINATION.

Definition.—An eruptive disease of the cow, the virus of which, inocu-

lated into man (vaccination), produces a local pock with constitutional dis-

turbance, which affords protection, more or less permanent, from small-pox.

The vaccine is got either directly from the calf—animal lymph—in

which the disease is propagated at regular stations, or is obtained from

persons vaccinated (humanised lymph).

It was in 1798 that Edward Jenner, a friend and pupil of Hunter,

practising in Gloucestershire, announced that persons accidentally inocu-

lated with the cow-pox were subsequently insusceptible to small-pox.

From that time the process has extended over the civilized world and

proved an incalculable boon to humanity.

The precise nature of vaccinia is still in dispute;' Many regard it as a

specific disease in the cow analogous to sheep-pox and horse-pox. Others

think that it is only small-pox modified by passing through the cow.

Material from a small-pox pustule inoculated in a calf produces a vesicle

like cow-pox, which may be inoculated from animal to animal, and which

successfully protects the calf from subsequent inoculations with vaccine

matter. Children inoculated with this so-called variola-vaccjne lym^h

are protected, and the pock produced is similar to that of ordinary vac-

cinia. There is no generahzed eruption, and the disease produced in the

child is not contagious, and protects against small-pox.

Quist, H. C. Ernst, and Martin have cultivated micrococci from the

vaccine lymph. Lately, Copeman and Klein have described independ-

ently a bacillus, while Pfeiffer, Buffer, and others have found protozoa in

the vaccine vesicle.

Phenomena of Vaccination.—In a primary vaccination, at the

end of twenty-four or thirty-six hours there is seen at the point of inser-

tion of the virus a slight papular elevation surrounded by a reddish zone.

The papule gradually increases and on the fifth or sixth day shows a defi-

nite vesicle, the margins of which are raised while the centre is depressed.

By the eighth day the vesicle has attained its maximum size. It is round

and distended with a limpid fluid, the margin hard and prominent, and

the umbiHcation is more distinct. By the tenth day the vesicle is still

large and is surrounded by an extensive areola. The skm is also swollen,

indurated, and often painful. On the eleventh or twelfth day the hypere-

mia diminishes, the lymph becomes more opaque and begins to dry. By

the end of the second week the vesicle is converted into a brownish scab

which gradually becomes dry and hard, and in about a week (that is, about

the twenty-first or twenty-fifth day from the vaccination) separates and

leaves a circular pitted scar. If the points of inoculation have been close

together, the vesicles fuse and may form a large combined vesicle. Con-

stitutional symptoms of a more or less marked degree follow the vaccina-

tion Usually on the third or fourth day the temperature rises, and may

persist, increasing until the eighth or ninth day. In children it is common
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to have with the fever i:estlessuess, particularly at night, and irritability

;

but as a rule these symptoms are trivial. If the inoculation is made on

the arm, the axillary glands become large and sore ; if on the leg, the in-

guinal glands. The duration of the immunity is extremely variable, dif-

fering in different individuals. In some instances it is permanent, but a

majority of persons within ten or twelve years again become susceptible.

Revaccination should be performed between the tenth and fifteenth

year, and whenever small-pox is epidemic. The susceptibility to revacci-

nation is curiously variable, and when small-pox is prevalent it is not well,

if unsuccessful, to be content with a single attempt. The vesicle in re-

vaccination is usually smaller, has less induration and hyperaemia, and the

resulting scar is less perfect. Particular care should be taken to watch

the vesicle of revaccination, as it not infrequently happens that a spurious

pock is formed, which reaches its height early and dries to a scab by the

eighth or ninth day. The constitutional symptoms in revaccination are

sometimes quite severe.

An irregular course is uncommon in primary vaccination, but we occa-

sionally meet with instances in which the vesicle develops rapidly with

much itching, has not the characteristic flattened appearance, the lymph

early becomes opaque, and the crust forms by the seventh or eighth day.

In such cases the operation should again be performed with fresh lymph.

Generalized Vaccinia.—It is not uncommon to see vesicles in the

vicinity of the primary sore. Less common is a true generalized pustular

rash, developing in different parts of the body, often beginning about the

wrists and on the back. The secondary pocks may continue to make

their appearance for five or six weeks after vaccination. In children the

disease may prove fatal. They may be most abundant on the vaccinated

limb, and develop usually about the eighth to the tenth day.

Complications.—In unhealthy subjects, or as a result of uncleanli-

ness, or sometimes injury, the vesicles inflame and deep excavated ulcers

result. Sloughing and deep cellulitis may follow. In debilitated children

there may be with this a purpuric rash. Erysipelas may occur, or there may

be deep gangrenous ulceration. Such instances are rare, but I have seen

two which proved fatal. In one there was deep sloughing and in the other

erysipelas. Cases of local derinatitis must not be mistaken for erysipelas.

Among the most common complications are certain skin eruptions, some

of which are due to the vaccine virus ; others result from a mixed infection.

More frequent, perhaps, is the erythematous or roseolous rash. Contagious

impetigo can also be inoculated with the virus, and may appear as a gen-

eral eruption. In a few instances tetanus has developed and proved fatal.

A question of special importance with reference to vaccination is the

transmission of other diseases. For a time physicians were unwilling to

acknowledge that constitutional disorders could be transmitted by vaccina-

tion, but it is now universally recognized that such transmission may take

place, and this has emphasized the scrupulous care which should be taken

in the performance of the operation .
"

\^
j.'.

•
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Vaccino-Syphilis.—For a knowledge of this most serious of all accidents

during vaccination we are largely indebted to Jonathan Hutchinson. It is

a true instance of a mixed infection. The vaccine vesicles take as a rule

their usual course, and it is not until they have healed or are in process of

healing that the local changes characteristic of syphilis are manifested.

The fact that syphilis may be transmitted in this way should put the prac-

titioner on his guard in selecting humanised lymph. He should' take it

only from subjects with whose constitution he is perfectly familiar.

Fortunately, the instances are extremely rare. They are, in fact, much

less frequent than is usually supposed, and in a majority of the cases in

which vaccino-syphilis is suspected the condition is really that of inflamed

and indurated vaccinal ulcer. As the subject is of daily interest to the

practitioner, and one which he may at any moment be called upon to de-

cide, I here insert a table of differential features between vaccinal ulcers

and vaccino-syphilis, and between the vaccination rashes and the secondary

syphilitic eruptions, compiled by 0. E. Shelly * from Fournier's lectures.

VACCINO-SY PHILIS.

Chancre developed on the site of

usually one or two only of the vac-

cination punctures.

Inflammation is slight.

Loss of substance superficial only.

Suppuration scanty or absent,
|

scabs or crusts formed. '

Border of chancre smooth, slight-

ly elevated, gradually merging into

floor.

Surface of floor smooth.

Induration " parchment - like
"

and specific, notmerelyinflammatory.

Inflammatory areola very slight.

Gland swelling constant, indo-

lent (syphilitic) bubo.

Complications rare.

Chancre never developed before

the fifteenth day after vaccination

;

usually not until after three to five

weeks ; still in its earlier stage

twenty days after vaccination.

VACCINATION ULCERS.

I

Ulceration affects all the punct- \

;
ures as a rule.

Inflammation and ulceration se-

vere.

Ulcer deeply excavated,

j
Much suppuration.

|

Margin of ulcer irregular, as in

" soft chancre."

mg.

Floor of ulcer uneven, suppurat-

Induration inflammatory only.

Areola inflammatory and ery-

sipelatous in character.

Gland swelling often absent; if

present, merely inflammatory.

Complications—sloughing, ery-

sipelas, etc.—often present.

Ulceration is present twelve or

fifteen days after vaccination and is

fully developed by the twentieth

day after vaccination.

* Fowler's Dictionary of Medicine. Article Vaccination.
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SECONDARY SYPHILITIC ERUPTIOlf

due to true vaccino-syphilis.

Appears, at the earliest, nine or

ten weeks after vaccination.

Eequires, in every case, the pre-

existence of a specific ulcer (chancre)

at the site of vaccination.

Exhibits the characters of a true

specific eruption.

Fever often slight.

Lasts for a long time.

iTsually accompanied by specific

appearances on mucous membranes.

VACCINATION RASHES

(including roseola vaccinalis, miliaria

vaccinalis, vaccinia bullosa, vaccinia

haemorrhagica); also accidental erup-

tions— rubeola, scarlatina, lichen,

urticaria, etc.

A true vaccinal rash appears be-

tween the ninth and fifteenth day

after vaccination.

Absence of inoculation chancre.

Eruption does not exhibit spe-

cific characters.

Fever always present.

Evanescent.

VACCINO-SYPHILIS.

Begins with a local infection,

chancre and indolent bubo.

Typical development in four

stages, viz., incubation, chancre,

second incubation, generalization

(secondary eruptions, etc.).

Never appears earlier than the
[

ninth or tenth week after vaccina-

tion.

HEREDITARY SYPHILIS SHOWING

ITSELF ABOUT THE TIME OF

VACCINATION.

No chancre
;
begins with gen-

eral phenomena.

Has no typical development in

connection with vaccination.

Time of development quite inde-
|

pendent of vaccination. \

Is attended by the characteristic

syphilitic bodily aspect.

Other manifestations of heredi-

tary syphilis may be present.

The history may indicate syphilis.

Choice of Lymph.—Humanised lymph should be taken on the

eighth day and only from perfectly formed, unbroken vesicles, which

have had a typical course. Pricking or scratching the surface, the

greatest care being taken not to draw blood, allows the lymph to ex-

ude, and it may then be collected on ivory points or in capillary tubes.

The child from which the lymph is taken should be healthy, strong,

and known to be of good stock, free from tuberculous or syphilitic

taint. Under these circumstances humanised lymph, one or two re-
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moves from the calf, is usually very satisfactory in its action and is per-

fectly reliable.

In the case of the calf the most scrupulous care should be exercised in

the vaccine farms to secure animals which are healthy and strong. The

risk, however, that the calf has any disease which can be transmitted to

man is exceedingly slight, as tuberculosis is very rare in cattle when young.

Unquestionably, howeyer, there may be risk in the case of a calf born of

tuberculous parents, and special care should be taken in the selection of

proper animals. There is no essential difference in the pocks which fol-

low humanised lymph and bovine lymph. It was, I believe, a common

experience in Montreal that children inoculated with bovine lymph had

morg^constitutional disturbance and often sorer arms than those vaccinated

with humanised lymph at one or two removes. _

""^ '

^ In the performance of the operation that part of the arm about the in-

sertion of the deltoid is usually selected. Mothers " in society " prefer to

have girl babies vaccinated on the leg. The skin should be cleansed

and put upon the stretch. Then, with a lancet or the ivory point, cross-

scratches should be made in one or more places. When the lymph has

dried on the points it is best to moisten it in warm water. The clothing

of the child should not be adjusted until the spot has dried, and it should

be protected for a day or two with lint or a soft handkerchief. If erysipe-

las is prevalent, or if there are cases oi suppuration in the same house, it

is well to apply a_pad of antiseptic cotton. Vaccination is usually per-

formed atThe second or'third month. If unsuccessful, it should be re-

peated from time to time. A person exposed to the contagion of small-

pox should always be revaccinated. This, if successful, will usually pro-

tect ; but not always, as there are many instances in which, though the

vaccination takes, variola also appears.

The Value of Vaccination.—Vaccination is not claimed to be an

invariable and permanent preventive of small-pox, but in an immense ma-

jority of cases successful inoculation renders the person for many years

insusceptible. Communities in which vaccination and revaccination are

thoroughly and systematically carried out are those in which small-pox

has the fewest victims. On the other hand communities in which vacci-

nation and revaccination are persistently neglected are those in which epi-

demics are most prevalent. In the German army the practice of revaccina-

tion has stamped out the disease.
~ Nothing in recent times has been more

instructive in this connection than the fatal statistics of Montreal. The

epidemic which started in 1870-'71 was severe in Lower Canada, and per-

sisted in Montreal until 1875. A great deal of feeling had been aroused

among the French Canadians by the occurrence of several serious cases of

ulceration, possibly of syphilitic disease, following vaccination ;
and several

agitators, among them a French physician of some standing, aroused a

popular and wide-spread prejudice against the practice. There were in-

deed vaccination riots. The introduction of animal lymph was distinctly
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beneficial in extending the practice among the lower classes, but compul-

sory vaccination could not be carried out. Between the years 1876 and

1884 a considerable unprotected population grew up and the materials

were ripe for an extensive epidemic. The soil had been prepared with

the greatest care and it only needed the introduction of the seed, which in

due time came as already stated with the Pullman-car conductor from

Chicago, on the 38th of February, 1885. Within the next ten months

thousands of persons were stricken with the disease, and 3,164 died.

Although the effects of a single vaccination may wear out, as we say,

and the individual again become susceptible to small-pox, yet the mortal-

ity in such cases is very much lower than in persons who have never been

vaccinated. The mortality in persons who have been vaccinated is from

6 to 8 per cent, whereas in the unvaccinated it is at least 35 per cent.

Marson pointed out some years ago that there is a definite ratio between

the number of deaths and the number of good vaccination marks in post-

vaccinal small-pox. With good marks the mortality is between 3 and 4

per cent, and with indifferent marks at least 10 or 11 per cent. W. M.

Welch's statistics of 5,000 cases on this point give with good cicatrices 8

per cent; with fair cicatrices, 14 per cent; with poor cicatrices, 27 per

cent
;
post-vaccinal cases, 16 per cent ; unvaccinated cases, 58 per cent.

VI. VARICELLA (ChicJcen-pox).

Definition.—An acute contagious disease of children, characterised

by an eruption of vesicles on the skin.

Etiology.—The disease occurs in epidemics, but sporadic cases are

also met with. It may prevail at the same time as small-pox or may fol-

low or precede epidemics of this disease. An attack of chicken-pox is no

protection against small-pox. It is a disease of childhood ; a majority of

the cases occur between the second and sixth years. It is rarely seen in

adults. The specific germ has not yet been discovered.

There can be no question that varicella is an affection qiiite distinct

from variola and without at present any relation whatever to it. An at-

tack of the one does not confer immunity from an attack of the dther.^

The case which Sharkey reported is of special importance in this connec-

tion. A boy, aged five, was admitted to St. Thomas' Hospital with a .

vesicular eruption, and was isolated in a ward on the same floor as the

small-pox ward. The disease was pronounced chicken-pox, however, by ^

Sir Risdon Bennett and Dr. Bristowe. The patient was then removed

and vaccinated, with a result of four vesicles which ran a pretty normal

course. On the eighth day from the vaccination the child became fever-

ish. On the following day the papules appeared and the child had a well-

developed attack of small-pox with secondary fever.

Symptoms.—After a period of incubation of ten or fifteen days the

child becomes feverish and in some instances has a slight chill. There
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may be vomiting and pains in the back and legs. Convulsions are rare.

The eruption usually develops within twenty-four hours. It is first seen

upon the trunk, either on the back or on the chest. It may begin on the

forehead and face.
^ At first in the form of raised red papules, they are in

a few hours transformed into hemispherical vesicles containing a clear or

turbid fluid. As a rule there is no umbilication, but in rare instances the

pocks are flattened, and a few may even be umbilicated. They are often

ovoid in shape and look more superficial than the variolous vesicles. The

skin in the neighborhood is neither infiltrated nor hyperaemic. At the

end of thirty-six or forty-eight hours the contents of the vesicles are
j

purulent. They begin to shrivel and during the third and fourth dayj-i

are converted into dark brownish crusts, which fall off and as a rule leave
!

no scar. Fresh crops appear during the first two or three days of the ill-
]

ness, so that on the fourth day one can usually see pocks in all stages of

development and decay. They^re always discrete and the number may

vary from eight or ten to 'several hundreds. As in variola, a scarlatinal

rash occasionally precedes the development of the eruption.

There are one or two modifications of the rash which are interesting.

The vesicles may become very large and develop into regular bullae, look-

ing not unlike ecthyma or pemphigus (varicella bullosa). The irritation

of the rash may be excessive, and if the child scratches the pocks ulcerat-

ing sores may form, which on healing leave ugly scars. Indeed, cicatrices

after chicken-pox are not so very uncommon. They are in my experi-

ence more common than after varioloid. The fever in varicella is slight,

but it does not as a rule disappear with the appearance of the rash. The

course of the disease is in a large majority of the cases favorable and no

ill effects follow. The disease may recur in the same individual. There

are instances in which a person has had three attacks.

In delicate children, particularly the tuberculous,' gangrene (varicella

escharotica) may occur about the vesicles (Hutchinson) ; or in other parts,

as the scrotum.

Cases have been described (Andrew) of haemorrhagic varicella with

cutaneous ecchymoses and bleeding from the mucous membranes.

Nephritis may occur. Infantile hemiplegia has developed during an

attack of the disease. Death has followed in an uncomplicated case from

extensive involvement of the skin (Nisbet).

The diagnosis is as a rule easy, particularly if the patient has been

seen from the outset. When a case comes under observation for the first

time with the rash well out, there may be considerable difficulty. The

abundance of the rash on the trunk in varicella is most important. Ihe

pocks in varicella are more superficial, more bleb-like, have not so deeply

an infiltrated areola about them, and may usually be seen m all stages of

development. They rarely at the outset have the hard, shotty feeling of

small-pox. The general symptoms, the greater intensity of the onset, the

\\ prolonged period of invasion, and the more frequent occurrence of prodrc

,

iLai rashes in small-pox are important points in the diagnosis.
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No special treatment is required. If the rash is abundant on the face

great care should be taken to prevent the child from scratching the pus-

tules. A soothing lotion should be applied on lint.

VII. SCARLET FEVER.

Definition.—An infectious disease characterised by a diffuse exan-

them and an angina of variable intensity.

Etiology.—We owe the recognition of scarlet fever as a distinct dis-

ease to Sydenham, before whose time it was confounded with measles. It

is a' wide-spread affection, occurring in nearly all parts of the globe and

attacking all races.

The disease occurs sporadically from time to time, and then under

unknown conditions becomes wide-spread. Epidemics vary in severity.

Among predisposing factors age is most important. A large propor-

tion of the cases occur before the tenth year. Of an enormous number of

fatal cases tabulated by Murchison over 90 per cent occurred in children

under this age. Adults, however, are by no means exempt. Very young

infants are rarely attacked. ' A certain number exposed to the contagion

escape. In a family of children all more or less expbsed one or two may

not take the disease, whereas, as a rule, all exposed to measles take it.

The susceptibility seems to vary in families, and we meet occasionally with

sad instances in which three or more members of a family succumb in

rapid succession.

Males and females are equally affected.

Epidemics prevail at all seasons, but perhaps with greater intensity in

autumn and winter.

The contagion of scarlet fever is probably not developed until the erup-

tion appears, and is particularly to be dreaded during desquamation. No

doubt the poison is spread largely by the fine scaly particles which are

diffused with the dust throughout the room. Even late in the disease,

after desquamation has been apparently completed, a patient has con-

veyed the contagion. The poison clings with great persistence to cloth-

ing of all kinds and to articles of furniture in the room. In no disease is

a greater tenacity"displayed. Bedding and clothes which have been put

away for months or even for years may, unless thoroughly disinfected,

convey contagion. Physicians, nurses, and others in contact with the

sick may carry the poison to persons at a distance. It is remarkable that

in the case of physicians this does not more frequently occur. I know of

but one instance in which I carried the contagion of this disease. The

poison probably is not widely spread in the atmosphere. Observations

have been recently made which indicate that the poison may be conveyed

in milk. The epidemic investigated by Power and Klein in London in

f885 was traced by them to milk obtained from a dairy at Hendon, in

which' the cows were found to be suffering from a vesicular affection of

6
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the udder. The nature of this disease of the cow is doubtful, however.

Crookshank maintains that it was cow-pox, and had nothing to do with

scarlet fever.

Some writers maintain that scarlet fever may he associated with de-

fective house-drainage. Possibly the virus may occasionally gain entrance

in this way.

The attack does not necessarily protect permanently. There are in-

stances of a second and even a third attack.

Surgical and puerperal scarlatinas, so called, demand a word under this

section. "While scarlet fever may attack a person after operation, or a

woman in childbed, the majority of the cases described as such represent,

I believe, only the red rash of septicaemia. In the cases which I have seen

the rash was rarely so widespread as in scarlet fever ; the tongue had not

the special features, nor was the throat affected. Desguamation is^no^cri-

terion, as it occurs whenever hyperemia of the skin persists forjinyjength

ofTime. It is interesting to note that tliesTcases have become rare witlT

the gradual disappearance of septicemia. I. E. Atkinson suggests that

these rashes are in many cases due to quinine.

The specific germ of^ the disease is still unknown.^ Streptococci are-

founT"in'" the skm^Tn the" blood sometimes, and in the organs of fatal

cases. It has even been urged that the disease is only a form of strep-

tococcus infection. Throat lesions of the most malignant type may

occur without the presence of the Loeffler bacillus, but in the infec-

tious pavilions of hospitals the scarlet fever cases are very apt to be

complicated with true diphtheria ; much more so than in private prac-

tice. The streptococcus pyogenes is the common organism of the otitis.

media. '

i n
•

Morbid Anatomy.—Except in the hsemorrhagic form, the skm

after death shows no traces of the rash.^' There are n^specificjesions.

Those which occur in the internal organs are due partly to the fever and

partly to infection with pus-organisms.

The anatomical changes in the throat are those of simple inflamma-

tion, follicular tonsillitis, and, in extreme grades, of pseudo-membranous-

angina. In severe cases there is intense lymphadenitis and much inflam-

matory oedema of the tissues of the neck, which may go on to suppuration,

or even to gangrene. Streptococci are found abundantly in the glands

and in the areas of suppuration. Of changes in the digestive organs a

catarrhal state of the gastro-intestinal mucosa is not uncommon. The

liver may show interstitial changes (Klein). The spleen is often enlarged.

Endocarditis and pericarditis are not infrequent. Myocardial changes

are less common. The renal changes are the most important, and have

been thoroughly studied- by Coats, Klebs, Wagner, and others. The spe-

cial nephritis of the disease will be considered with the diseases of the

^'"^

Affections of the respiratory organs are not frequent. When death
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results from the pseudo-membranous angina, broncho-pneumonia is not

uncommon. Cerebro-spinal changes are rare.

Symptoms.—Incubation.
—" From one to seven days, oftenest two to

four."

Invasion.—The onset is as a rule sudden. It may be preceded by a

slight, scarcely noticeable, indisposition. An actual chill is rare. Vomit-

ing and, in young children, convulsions are common. The fever is in-

tense ;'nsmg rapidly, it may on the first day reach 104° or even 105°.

The skin is unusually dry and to the touch gives a sensation of very pun-

gent heat. The tongue is furred, and as early as the first day there may

be complaint of dryness of the throat. Cough and catarrhal symptoms

are uncommon. The face is often flushed and the patient has all the ob-

jective features of an acute fever.

Eruption.—Usually on the second day, in some instances within twen-

ty-four hours, the rash develops in the form of scattered red points on a

deep subcuticular flush. It appears first on the neck and chest, and

spreads so rapidly that by the evening of the second day it may have in-

vaded the entire skin. In pronounced cases the rash at its height has

a vivid scarlet hue, quite distinctive and unlike that seen in any other

eruptive disease. It is entirely hypersemic, and the anemia produced by

pressure instantly disappears. In some cases the rash does not become

uniform but remains patchy, and intervals of normal skin separate large

hypersemic areas. Tiny papular elevations may sometimes be seen, but

they are not so common as in measles. At the height of the eruption

sudaminal vesicles may develop, the fluid of which may become turbid.

The entire skin may at the same time be covered with small yellow vesi-

cles on a deep red background. Pronounced cases of this type were called

by the older writers scarlatina miliaris. The blood shows an early leuco-

cytosis, which is often extreme in fatal cases.

Occasionally there are petechite, which in the malignant type of the

disease become wide-spread and large. The eruption does not always ap-

pear upon the face. There may be a good deal of swelling of the skin

which feels uncomfortable and tense. The itching is variable ; not as a

rule intense at the height of the eruption. After persisting for two or

three days the rash gradually fades. The rash can often be seen on the

mucous membranes of the palate, the cheeks and tlie tonsils, giving to

these parts a vivid red, punctiform appearance. The tongue at first is red

at the tip and edges, furred in the centre ; and through the white fur are <

often seon tlie swollen red papillte, which give the so-called "strawberry"

appearance to the tongue. In a few days the " fur " desquamates and

leaves the surface red and rough, and it is this condition which some

writers call the " strawberry," or, better, the "raspberry" tongue. The
breath often has a very heavy, sweet odor.

The pharyngeal symptoms vary extremely. There may be

—

1. Slight redness, with swelling of the pillars of the fauces and of the

tonsils.
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2. A more intense grade of swelling and infiltration of these parts

with a follicular tonsillitis.

3. Membranous angina with intense inflammation of all the pharyn-

geal structures and swelling of the glands below the jaw, and in very se-

vere cases a thick brawny induration of all the tissues of the neck.

The fever, which sets in

105-8°

104-0'

102-2'

100-4'

98-6°

1 , . —-— I
With such suddenness and inBSSBBSSBBB
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tensity, may reach 105° or even

106°. It persists with slight

morning remissions, gradually

declining with the disappear-

ance of the rash. In mild cases

the temperature may not reach

103° ; on the other hand, in

very severe cases there may be

hyperpyrexia, the thermometer

registering 108° or even before

death 109°.

Eruption. The pulse presents the ordi-

Chart VTIT.-Scarlet fov(>r (Striimpell).
^lary febrile characters, ranging

in children from 120° to 150°, or even higher. The respirations show an

increase proportionate to the intensity of the fever. The gastro-intestinal

symptoms are not marked after the initial vomiting, and food is usually

well taken. In some instances there are abdominal pains. The edge of

the spleen may be palpable. The liver is not often enlarged. With_the

initial fever nervous symptoms are present in a majority of the cases
;
bu^

as the rash comes out the headache and the slight nocturnal wandering dis-

appear. The urine has the ordinary febrile characters, being scanty and

high colored. Albuminuria is by no means infrequent during the stage of

eruption, but the amount is slight. Caretul examination of thejanee

should be made every day. There is no cause for alarm in the slight trace

of albumen which is so often present, not even if it is associated with a

few tube-casts.
-, j.

Desquamatioii.-With the disappearance of the rash and the fever the

skin looks somewhat stained, is dry, a little rough, and gradually the up-,

per layer of the cuticle begins to separate. The process usually begins

about the neck and chest, and flakes are gradually detached. The degree

and character of the desquamation bear some relation to the intensity of

the eruption. When the latter has been very vivid and of long-standing,

large flakes may be detached. In rare instances the hair and even the

nails have been shed. It must not be forgotten that there are cases ifi

which the desquamation has been prolonged, according to rrousseau even

to the seventh or eighth week. Theentire processjasts from tenjofifteen^

or even twenty dajs.
, . ,

'

i^
There are cases of exceptional mildness in which the rash may bo
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scarcely perceptible. During epidemics, when several children of a house-

hold are affected, it sometimes happens that a child sickens as if of scarlet

fever, and has a sore throat and the " strawberry tongue " without the de-

velopment of any rash. This is the so-called scarlatina sine eruptione.

These slight cases of scarlet fever may be followed by the severest at-

tacks of nephritis.

. MALIGNANT SCARLET FEVER.

Atactic Form.—This presents all the characteristics of an acute intoxi-

cation. The patient overwhelmed by the intensity of the poison may die

within twenty-four or thirty-six hours. The disease sets in with great

severity—high fever, extreme restlessness, headache, and delirium. The

temperature may rise to 107° or even 108°, and rare cases have been ob-

served in which the thermometer has registered even higher. Convulsions

may occur in children. The initial delirium rapidly gives place to coma.

The dyspnoea may be urgent ; the pulse is very rapid and feeble.

HaBinorrliag:ic Form.—In some instances hemorrhages occur into the

skin. There are hgematuria and epistaxis. In the erythematous rash there

are at first scattered petechise, which gradually become more extensive,

and ultimately the skin may be universally involved. Death may take

place on the second or on the third day. While this form is perhaps

more common in enfeebled children, I have twice known it to attack per-

sons apparently in full health.

Anginose Form.—The throat symptoms may appear early and progress

rapidly. The fauces and tonsils are swollen. Membranous exudation

forms. It may extend to the posterior wall of the pharynx, forward

into th'e mouth, and upward into the nostrils. The glands of the neck

rapidly enlarge. Necrosis occurs in the tissues of the throat, the foetor is

extreme, the constitutional disturbance profound, and the child dies with

the clinical picture of a malignant diphtheria. Occasionally the mem-
brane extends into the trachea and the bronchi. The Eustachian tubes

and the middle ear are usually involved. In cases in which death does

not take place rapidly from toxasmia there may be extensive abscess forma-

tion in the tissues of the neck and sloughing. In the separation of deep

sloughs about the tonsils the carotid artery may be opened, causing fatal

haemorrhage.

Complications and Sequelae.

—

(a) Nephritis.—At the height of

the fever there is often a slight trace of albumin in the urine, which is

not of special significance. In a majority of cases the kidneys escape

without greater damage than occurs in other acute febrile affections.

Nephritis is most common in the second or third week and may de-

velop after a very milS" attack." It may be delayed until the third or

fourth week. As a rule, the earlier it develops in the disease the more

intense it is. It varies greatly in intensity, and three grades of cases may
be recognized :
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1. Very severe cases with suppression of urine or the passage of a

small quantity of dark hloody urine laden with albumin and tube-casts.

Vomiting is constant, there are convulsions, and the child dies with the

symptoms of acute uraemia.

2. Less severe cases without any serious acute symptoms. There is a

puffy appearance of the eyelids, with slight oadema of the feet ; the urine

is diminished in quantity, smoky in appearance, and contains albumin

and tube-casts. The kidney symptoms then dominate the entire case, the

dropsy persists, and there may be effusion into the serous sacs. The case

may drag on and become chronic, or the patient may succumb to uraemic

accidents. Fortunately, in a majority of the cases the disease yields to

judicious treatment and recovery takes place.

3. Cases so mild that they can scarcely be termed nephritis. The

urine contains albumin, and a few tube-casts, but rarely blood. The

oedema is extremely slight or transient, and the convalescence is scarcely

interrupted. Occasionally, however, in these mild attacks serious symp-

toms may supervene. CEdema of the glottis may prove rapidly fatal, and

in one case of the kind a child under my care died of acute effusion into

the pleural sacs.

There are instances of oedema without albuminuria or signs of nephri-

tis. Possibly in some of these cases the cedema may be hismic and due to

the auEBmia ; but there are instances in which marked changes have been

found in the kidney after death, even when the urine did not show the

features characteristic of nephritis.

(&) Arthritis.—'Dnving the subsidence of the fever, rarely at its

heio-ht, pains and swellings in the joints may develop and present allJhe

characteristics of acute rheumatism. In all probability it is not however

true rheumatism, but is analogous to gonorrhceal synovitis. The disease

may pass on to suppuration, in which case it most commonly involves

only a single joint.

(c) Cardiac Complications.—Simple endocarditis is not uncommon,

and many cases of chronic valvular disease originate probably m a latent

endocarditis during this disease. Malignant endocarditis is rare. Peri-

carditis is probably not more frequent, but is less likely to be overlooked

than endocarditis. It usually develops during convalescence; the effu-

sion may be sero-fibrinous or purulent. The cardiac complications are

sometimes found in association with arthritis. Myocarditis is not un-

common.
. -KIT ft-

(d) Pleurisy may follow pneumonia, though this is rare. More often

it occurs during convalescence, is insidious in its course, and as a rule

purulent. This serious complication of scarlet fever is not s"fliciently

recognized. It was one upon which my teacher, R. P. Howard, in Mont-

real, specially insisted in his lectures. Sheriff, in a number of the same

* Canada Medical and Surgical Journal, December, 1872.
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journal, reports two cases, occurring at the same time in brothers, one of

whom died suddenly after a slight exertion.

(e) Ear Complications.—These are common and serious. They are

due to extension of the inflammation from the throaty through the Eu-

stachian tubes. It is one of the most frequent causes of deafness. The

severe forms, of membranous angina are almost always associated with in-

flammation of the middle ear, which goes on to suppuration and to per-

foration of the drum. The suppuration may extend to the labyrinth and

rapidly produce deafness. In other instances there is suppuration in the

mastoid cells. In the necrosis which follows the middle-ear disease, the

facial nerve may be involved and paralysis follow. Later, still more

serious complications may follow the otitis ; such as thrombosis of the

lateral sinus, meningitis, or abscess of the brain.

(/) Adenitis.—In comparatively mild cases of scarlet fever the sub-

maxillary lymph-glands may be swollen. In severer cases the swelling of

the neck becomes extreme and extends beyond the limits of the glands.

Acute phlegmonous inflammations may occur, leading to wide-spread de-

struction of tissue, in which vessels may be eroded and fatal hsemorrhage

ensue. The suppurative processes may also involve the retro-pharyngeal

' tissues.

The swelling of the lymph-glands usually subsides, and within a few

weeks even the most extensive enlargement gradually disappears. There

are rare instances, however, in which the lymphadenitis becomes chronic,

and the neck remains with a glandular collar which almost obliterates its

outline. This may prove intractable to all ordinary measures of treat-

ment. A case came under my observation in which, two years after scar-

let fever, the neck was enormously enlarged and surrounded by a mass of

firm brawny glands.

{g) Nervous Complications.—Chorea occasionally develops in connec-

tion with the arthritis and endocarditis. Sudden convulsions followed by

hemiplegia may occur. Two instances of progressive paralysis of the

limbs with wasting came under my observation at the Philadelphia In-

firmary for Nervous Diseases. The history was that of subacute, ascend-

ing spinal paralysis, but it is probable that they were instances of multiple

neuritis. Mental symptoms, mania and melancholia, have been described.

(7i) Other rare complications and sequelge are oedema of the eyelids,

without nephritis (S. Philips), symmetrical gangrene, enteritis, noma, and

perforation of the soft palate (Goodall).

Diagnosis.—The diagnosis of scarlet fever is not difficult, but there

are cases in which the true nature of the disease is for a time doubtful.

The following are the most common conditions with which it may be

confounded :

1. Acute Exfoliating Dermatitis.—This pseudo-exanthem simulates

scarlet fever very closely. It has a sudden onset, with fever. Tlie erup-

tion spreads rapidly, is uniform, and after persisting for five or six days
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begins to fade. Even before it has entirely gone, desquamation usually

begins. Some of these cases cannot be distinguished from scarlet fever in

the stage of eruption. The throat symptoms, however, are usually absent,

and the tongue rarely shows the changes which are so marked m scarlet

fever. In the desquamation of this affection the hair and nails are com-

monly affected. It is, too, a disease liable to recur. Some of the instances

of second and third attacks of scarlet fever have been cases of this form of

dermatitis.
. i . •

2 Measles, which is distinguished by the longer period of invasion,

the characteristic nature of the prodromes, and the later appearance of the

rash The greater intensity of the measly rash upon the face, the more

papular character, the irregular crescentic distribution, are distinguishing

features in a majority of the cases.
' Other points are the absence m

measles of the sore throat, the peculiar character of the desquamation,

and the absence of leucocytosis.
,w #

3 Rbtheln.—'YhB rash of rubella is sometimes strikingly hke that ot

scarlet fever, but in the great majority of cases the mistake could not

arise. In cases of doubt the general symptoms are our best guide.

4 Septicmmia.-K^^Axe^^ly mentioned, the so-called puerperal or sur-

gical scarlatina shows an eruption which may be identical m appearance

with that of true scarlet fever.
•

i i

5 DipMlieria.-T\vB practitioner may be in doubt whether he is deal-

ing with a case of scarlet fever with intense membranous angina, a true

diphtheria with an erythematous rash, or coexisting scarlet fever and

diphtheria. In the angina occurring early in, and during, the course of

scarlet fever, though the clinical features may be those of true diphtheria,

Loeffler's bacilli are rarely present. On the other hand, m the membra-

nous angina occurring during convalescence, bacilli are usually present

The rash in diphtheria is, after all, not so common, is limited usually to the

trunk, is not so persistent, and is generally darker than the scarlatinal rash.

Scarlatina and diphtheria may coexist, but in a case presentmg wide-

spread erythema and extensive membranous angina with Loeffler s bacilli,

it would puzzle Hippocrates to say whether the two diseases coexisted oi

whether it was only an intense scarlatinal rash in diphtheria Desquama-

tion occurs in either case. The streptococcus angina is not ^pt to ex-

tend to the larynx, nor are recurrences so common; but it is well to bear

n mind that general infection may occur, that the membrane may spread

downward with great rapidity, and, lastly, that all the nervous sequel, of

the Klebs-Loeflaer diphtheria may follow the streptococcus torm.
_

f Drug Easkes.-T^ese are partial, and seldom more than a transient

hvper^mia of the skin. Occasionally they are diffuse and "itense, and in

^ch cases very deceptive. They are not associated, however w.th
sucu otiscD J f / rpi-ipvp no fever, and With care the
characteristic symptoms of invasion. There is no lever

distinction can usually be made. They are most apt to follow the use

belladonna, quinine, and iodide of potassium.
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Prognosis.—Epidemics differ in severity and the death-rate is ex-

tremely variable. Among the better classes the death-rate is much less

than in hospital practice. There are physicians who have treated consecu-

tivelv a hundred or more cases without a death. On the other hand, in

hospitals and among the poorer classes the death-rate is considerable,

ranging from 5 to 10 per cent in mild epidemics to 20 or 30 per cent in

the very severe.

The younger the child the greater the danger. In_infa]its under one

year the death-rate is very high. The great proportion of fatal cases

occurs in children under six years of age.

The unfavorable symptoms are very high fever, early mental disturb-

ance with great jactitation, the occurrence of haemorrhages (cutaneous or

visceral), intense membranous angina with cervical bubo, and signs of

laryngeal obstruction.

Nephritis is always a serious ' complication and when setting in with

suppression of the urine may quickly prove fatal. It is noteworthy, how-

ever, that a large majority of the cases of scarlatinal nephritis recover.

Treatment.—The disease cannot be cut short. In the presence of

the severer forms we are still too often helpless. There is no disease in

which the successful issue and the avoidance of complications depends

more upon the skilled judgment of the physician and the care with which

his instructions are carried out.

The child should be isolated and placed in charge of a competent

nurse. The temperature of the room should be constant and the ventila-

tion thorough. The child should wear a light flannel night-gown, and

the bedclothing should not be too heavy. The diet should consist of

milk, broths, and fresh fruits ; and water should be freely given. With

the fall of the temperature, the diet may be increased and 'the' child may

gradually return to ordinary fare. When desquamation begins the child

should be thoroughly rubbed every day, or every second day, with sweet

oil, or carbolated' vaseline, or a 5-per-cent hydro-naphthol soap, which

prevents the drying and the diffusion of the scales. An occasional warm

bath may then be given. At any time during the attack the skin may be

sponged with warm water. The patient may be allowed to get up after

the temperature has been normal for ten days, but for at least three weeks

from this time great care should be exercised to prevent exposure to cold.

It must not be forgotten, also, that the renal complications are very apt to

develop during the convalescence, and after all danger is apparently past.

Ordinary cases do not require any medicine, or at the most a simple fever

mixture, and during convalescence a bitter tonic. The bowels should be

carefully regulated.

Special symptoms in the severe cases call for treatment.

When the temperature is above 103° the extremities may be sponged

with tepid water. In severe cases, with the temperature rapidly rising, this

will not suffice, and more thorough measures of hydrotherapy should be
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practised. With pronounced delirium and nervous symptoms the cold-

pack should be used. When the temperature is rising rapidly but the

child is not delirious, he should be placed in a warm bath, the temperature

of which can be gradually lowered. The bath at a temperature of 80° is

beneficial. In giving the cold-pack a rubber sheet and a thick layer of

blanket should be laid upon a sofa or a bed, and upon this a sheet, wrung

out of cold water. The naked child is then laid upon it and wrapped in

the blankets. An intense glow of heat quickly follows the preliminary

chilling, and from time to time the blankets may be unfolded and the

child sprinkled with cold water. The good efEects which follow this plan

of treatment are often striking, particularly in allaying the delirium and

jactitation, and procuring quiet and refreshing sleep. Parents will object

less, as a rule, to the warm bath gradually cooled than to any other form

of hydrotherapy. The child may be removed from the warm bath, placed

upon a sheet wrung out of tolerably cold water, and then folded in

blankets. The ice-cap is very useful and may be kept constantly applied

in cases in which there is high fever. Medicinal antipyretics are not of

much service in comparison with cold water. >

The throat symptoms, if mild, do not require much treatment. If

severe, the local measures mentioned under diphtheria should be used.

Cold applications to the neck are to be preferred to hot, though it is some-

times difficult to get a child to submit to them. In connection with the

throat symptoms the ears should be specially looked after, and a careful

disinfection of the throat by suitable antiseptic solutions should be prac-

tised. When the inflammation extends through the tubes to the middle

ear, the practitioner should either himself daily examine the condition of

the drum, or, when available, a specialist should be called in to assist him

in the case.
I

The careful watching of this membrane day by day and the

puncturing of it if the tension becomes too great may save the hearing of

the child. With the aid of cocaine the drum is readily punctured. The

operation may be repeated at intervals if the pain and distention return.

No complication of the disease is more serious than this extension of the

inflammatory process to the ear.

The nephritis should be dealt with as in ordinary cases, and indications

for treatment will be found under the appropriate section. It is worth

mentioning, however, that Jaccoud insists upon the great value of milk

diet in scarlet fever as a preventive of nephritis.

Among other indications for treatment in the disease is cardiac weak-

ness, which is usually the result of the direct action of the poison, and is

best met by stimulants.
, , -i u

Many specifics have been vaunted in scarlet fever, but they are ail

useless.



MEASLES. 81

VIII. MEASLES.

Definition.—An acute, highly infectious disorder, characterised by

an initial coryza and a rapidly spreading eruption.

Etiology.—The infection of measles is very intense and immunity

against attack not nearly so common as in scarlet fever. It is a disease of

childhood, but unprotected adults are liable to the infection. Indeed,

measles is more frequent in adults than is scarlet fever. Within the first

six months of life the liability is not so marked, though I have known in-

fants of a month and of six weeks to be attacked. The sexes are equally

aifected. The contagion is communicated by the breath and by the secre-

tions, particularly those of the nose. It may be conveyed by a third per-

son aiid by fomites.

The disease is practically endemic in large centres of population, and

from time to time spreads and prevails epidemically. It occurs at all sea-

sons, but prevails more extensively during the colder months. There is

no infectious disease in which recurrence is more frequent. There may

be a second, third, or even a fourth attack.

The_contagion of the disease is unknown. 'No one of the various or-

ganisms which have been described meets the requirements of Koch's law-

Morbid Anatomy.—Measles itself rarely kills, but the complica-

tions and sequelae combine to make it a very fatal affection in children.

There are no characteristic post-mortem appearances. The skin changes

are those associated with an intense hyperaemia.

There is a catarrhal condition of the mucous membranes, particularly

of the bronchi. The fatal cases show almost invariably either broncho-

pneumonia, capillary bronchitis with patches of collapse, or less frequently

lobar pneumonia. The bronchial glands are invariably swollen. Pleurisy

is less common. During convalescence from measles there is a special lia-

bility to tuberculous invasion, and tuberculous broncho-pneumonia claims

a large number of victims. The bronchial glands may also be affected.

The gastro-intestinal mucosa may be hyperaemic. Swelling of Peyer's

glands is not at all uncommon and may reach a very intense grade in the

patches.

S3nnptoms.—Incubation.—"From seven to eighteen days ; oftenest

fourteen." The disease has been frequently inoculated. In such cases

the incubation period is less than ten days.

Invasion.—The disease usually begins with symptoms of a feverish

cold. There are shiverings (not often a definite chill), marked coryza,

sneezing, running at the nose, redness of the eyes and lids, with photo-

phobia, and within twenty-four hours cough. These early catarrhal

symptoms are more marked in measles than in any other infectious disease

of children. There may" be the symptoms so commonly associated with

an on-coming fever—nausea, vomiting, and headache. The tongue is
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furred. Examination of the throat may show a reddish hyperemia or in

some instances a distinct punctiform rash. Occasionally this spreads over

n R 7 fi. the whole mucous membrane of

the mouth with the exception of

the tongue. The temperature at

this stage is usually high, reach-

ing from 103° to 104°, a^scending

gradually through the second and

third days.

Eruption. — Usually on the

fourth day, when the fever and

general symptoms^have reached

their height, the rash appears

upon the cheeks or forehead in

the form of small red papules,

which increase in size and spread

over the neck and thorax. When

the eruption becomes well devel-

Chart IX.—Measles (Striirapell).
^^^^ ^-^^ f^^^g swollen and cov-

ered with reddish blotches, which often have roimded or crescentic o.i^-

lines Here and there is an intervening portion of unafEected skm. At

thCs stage the cervical lymph-glands may be slightly swollen and sore

;

sometimes also the glands in the groins, axilliB, and at the elbows, ihe

papules can now be felt with the finger. Sometimes they are quite shotty,

but do not extend deep into the skin. On the trunk and extremities the

swelling of the skin is not so noticeable, the color of the rash not so in-

tense and often less uniform. The mottled, blotchy character of the rash

appears most clearly on the chest or the abdomen. The rash is hyperaemic

and disappears on pressure, but in the more malignant cases it may be-

come hemorrhagic. The general symptoms do -ot abate with the o cvu-

rence of the era;tion. T^hey persist until the end of the fifth or the six h

day, when in the majority of the cases all the symptoms become mit -

gated. Among the peculiarities of the rash may be mentioned the de-

velopment of numerous miliary vesicles and the occurrence of petechia.,

which are seen occasionally even in cases of °^«^erate seven y.

Desquamation-After persisting for two or three days the rash gradu

ally^al and desquamation occurs in the form of very fine br.B^^^
^

whlh may be difficult to see and are wholly unhke the coarse exfoliation

'^^^clS^hal symptoms gradually disappear and convalescence is

rapidly established. „, r

In epidemics of measles atypical cases are common. The lash may

appear earlv, within thirty-six hours of the onset^of the symptoms; or, on

Z other hand, it may be delayed until the sixth day. As m ot^ier cxan-

ther^ wherii^any caL occu; in a household, one of the children may
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have all the initial symptoms and " sicken for the disease," as it is said,

but no eruption appear.

The most serious variety of measles is that in which haemorrhages oc-

cur the morUlU hcemorrhagici. In general practice these cases are very

uncommon. Occasionally in institutions, particularly when the hygienic

surroundings are bad, one or two cases develop during an epidemic. It

has been frequently seen in camps and when the disease is freshly im-

ported into a native population, as in the Fiji Islands. During the civil

war, as shown by Smart's statistics, some cases occurred.

In this form the disease sets in with much greater intensity, the rash

becomes petechial, haemorrhages occur from the mucous membranes, the

constitutional depression is very great, and death occurs early from tox-

aemia.

Complications and Sequelae.—These are met with chiefly in the

respiratory system. The danger comes from the existing bronchitis,

which is apt to extend into the smaller tubes and lead to collapse and

broncho-pneumonia. When limited in extent this causes only aggrava-

tion of the cough and persistence of the fever (symptoms which gradually

abate), and convalescence is rapid ; but in debilitated children, more par-

ticularly in institutions and among the lower classes, this complication is

extremely grave and is responsible for the high death-rate from measles

in the community. In some instances the clinical picture is that of a

sufiocative catarrh, the result of a wide-spread involvement of the smaller

tubes. The description of the condition will be found under the section

Broncho-pneumonia. Lobar pneumonia is less common and perhaps less

dangerous.

Laryngitis is not uncommon : the voice becomes husky and the cough

croupy in character. (Edema of the glottis is very rare. Pseudo-mem-

branous inflammation of the pharynx and larynx may occur and prove

fatal. In debilitated infants severe stomatitis, cancrum oris, or ulcerative

vulvitis may develop.

Catarrhal inflammation of the middle ear is not very uncommon, and

may proceed to suppuration and to perforation of the drum. The con-

junctival catarrh rarely leads to further trouble, though occasionally the

inflammation becomes purulent.

Intestinal catarrh is common in some epidemics, and there may be the

symptoms of acute colitis.

Nephritis is an exceedingly rare complication.

Of the sequelae of measles, tuberculosis is the most important—either

an involvement of the bronchial glands, a miliary tuberculosis, or a tuber-

culous broncho-pneumonia.

Among the rarer sequels of measles are paralyses. Hemiplegia is

very rare, but cases of paraplegia have been described. Thomas Barlow *

* Medico-Chirursicfil vSociety's Transactions, 1887.

I
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reports a fatal case in which the symptoms occurred early, the paraly-

sis extended rapidly and involved the upper limbs, and death took place

on the eleventh day. Marked, vascular changes were found in the gray

matter of the spinal cord, and were believed to depend on an early dissemi-

nated myelitis. Examination of the peripheral nerves was not made.

Similar cases are met with in the literature, and they probably come under

the division of the post-febrile polyneuritis, though of course it is not im-

possible that some of them, such as Barlow's case, may be due to a rapidly

ascending myelitis.

Diagnosis.—From scarlet fever, with which it is most likely to be

confounded, measles is distinguished by the longer initial stage with char-

acteristic symptoms, and the blotchy irregular character of the ra_sh,

which is so unlike the diffuse uniform erythema of scarlet fever. ^
Occa-

sionally in measlis, when tlVe throat is very sore and the eruption pretty

diffuse, there may at first be difficulty in determining which disease is

present, but a few days should suffice to make the diagnosis clear. As a

rule there is no leucocy tosis. It may be extremely difficult to distinguish

from rotheln. I have more than once known practitioners of large ex-

perience unable to agree upon a diagnosis. The shorter prodromal stage,

the slighter fever in many cases, are perhaps the most important features,

it'^fs difficult to speak definitely about the distinctions in the rash, though

perhaps the more uniform distribution and the absence of the crescentic

arrangement are more constant in rotheln.

The conditions under which measles may be mistaken for small-pox

have already been described. Of drug eruptions, that induced by copaiba

is very like measles, but is readily distinguished by the absence of fever

^"""^Proenosis.-The mortality bills of large cities show what a serious

disease measles is in a community. Among the eruptive fevers it ranks

third in the death-rate. The mortality from the disease itself is not

high, but the pulmonary complications render it one of the most serious

of the diseases of children.
t • ^-4- +^^^c, o,-,^

In some epidemics the disease is of great severity. In msti utions and

in armies the death-rate is often high. The fever itself is rarely a source

of danger. The extension of the catarrhal symptoms to the finer tubes is

thp most serious indication. t j „

Treatment-Ccflno^ent to bed in a «ll-ventaated roo.
^^^^^^

„.ilk diet a,-e the only measures necessary m cases ° —
f^'^^

measles The (ever rarely reaches a dangerous height. K it does it ma.v

I' TZe, by sponging or by the tepid bath
^^f^f^J^^^^X

rash does not come out well, warm dnnks and a hot
tVis-

maturation. The bowels should be
;^^3;:t,f -ri'' should

tressing, paregoric and a ""^
^U klt in bed for a lew days after the
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and warm baths given to facilitate the process. The convalescence

from measles is the most important stage of the disease. Watchfulness

and care may prevent serious pulmonary complications. The frequency

with which the mothers of children with simple or tuberculous broncho-

pneumonia tell us that " the child caught cold after measles," and the

contemplation of the mortality bills should make us extremely careful in

our management of this affection.

IX. RUBELLA {Roiheln, German Measles).

This exanthem has also the names of rubeola notlia, or epidemic rose-

ola, and, as it is supposed to present features common to both, has been also

known as hybrid measles or hybrid scarlet fever. It is now generally re-

garded, however, as a separate and distinct affection.

Etiology.—It is propagated by contagion and spreads with great

rapidity. It frequently attacks adults, and the occurrence of either

measles or scarlet fever in childhood is no protection against it. The
epidemics of it are often very extensive.

Symptoms.—These are usually mild, and it is altogether a less seri-

ous affection than measles. Very exceptionally, as in the epidemics studied

by Cheadle, the symptoms are severe.

The stage of incubation ranges from ten to twelve days.

In the stage of invasion there are chilliness, headache, pains in the

back and legs, and coryza. There may be very slight fever. In 30 per

cent of Edwards's cases the temperature did not rise above 100°. The
duration of this stage is somewhat variable. The rash usually appears on
the first day, some writers say on the second, and others again give the

duration of the stage of invasion as three days. Griffith places it at two
days. The eruption comes out first on the face, then on the chest, and
gradually extends so that within twenty-four hours it is scattered over the

whole body. It may be the first symptom noted by the mother. The
eruption consists of a number of round or oval, slightly raised spots, pink-

ish-red in color, usually discrete, but sometimes confiuent.

The color of the rash is somewhat brighter than in measles. The
patches are less distinctly crescentic. After persisting for two or three

days (sometimes longer), it gradually fades and there is a slight fur-

furaceous desquamation. The rash persists as a rule longer than in scar-

let fever or measles, and the skin is slightly stained after it. The lym-
phatic glands of the neck are frequently swollen, and, when the eruption

is very intense and diffuse, the lymph-glands in the other parts of the

body.

There are no special complications. The disease usually progresses

favorably ; but in rare instances, as in those reported by Cheadle, the

symptoms are of greater severity. Albuminuria may occur and even
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nephritis. Pneumonia and colitis have been present in some epidemics.

Icterus has been seen.

Diagnosis.—The mildness of the case, the slightness of the prodromal

symptoms, the mildness or the absence of the fever, the more difEuse

character of the rash, its rose-red color, and the early enlargement of the

cervical glands, are the chief points of distinction between rotheln and

measles.

The treatment is that of a simple febrile affection. It is well to keep

the child in bed, though this may be difficult, as the patient rarely feels

ill.

X. EPIDEMIC PAROTITIS {Mumps).

Definition—An infectious disease, characterized by inflammation of

the parotid gland. The testes in males and the ovaries and breasts in

females are sometimes involved.

Etiology.—The nature of the virus is unknown.

The afiection has all the characters of an epidemic disease. It is

daid to be endemic in certain localities, and probably is so m large

centres of population. At certain seasons, particularly m the spring and

autumn months, the number of cases increases rapidly. It is met most

frequently in childhood and adolescence. Very young infants and adults

are seldom attacked. Males are somewhat more frequently affected than

females. In institutions and schools the disease has been known to attack

over 90 per cent of all the children. It may be curiously localized in a

city or district. The disease is contagious and spreads from patient to

^""Tremarkable idiopathic, non-specific parotitis may follow i^F^T

disease of the abdominal or pelvic organs. Stephen Paget* has collected

101 cases of this kind, the majority of which were not associated with

septic processes (see Diseases of the Salivary Glands).

Svmptoms.-The period of incubation is from two to three weeks,

and there are rarely any symptoms during this stage. ^'^^ "

marked by fever, which is usually slight, rarely rising above 101
,
but m

exceptionally severe cases going up to 103° or 104°. The child com

plains of pain just below the ear on one side. Here a slight swelling

noticed, which increases gradually, until, within forty-eaght houi;s, there is

gre t en^^^^^^ of the neck and side of the cheek. ^ - swelhng passe

forward in front of the ear, and back beneath the ^t-n-cleido ni^^^^^^^^

other side usually becomes alfected withm a day or two. The submaxil

lary gLds may also be involved. The greatest inconvenience is experi-

enced in taking food, for the patient is unable to open the mouth, and

^e" speech ani deglutition become difficult. There may b^^^^^^^^ mci-ea e

in the secretion of the saliva, buUhe^^^^

* British Medical Journal, March 19. 1887.
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is seldom great pain, but, instead, an unpleasant feeling of tension and

tightness. There may be earache and slight impairinent of hearing.

After persisting for from seven to ten days, the swelling gradually

subsides and the child rapidly regains his strength and health. Relapse

rarely if ever occurs.

Occasionally the disease is very severe 'and characterized by high

fever, delirium, and great prostration. The patient may even lapse into

a typhoid condition.

One of the most remarkable features of the disease is a tendency to

involvement of the testes, usually as the affection of the salivary glands

subsides. One or both testicles may be involved. The swelling may be

great, and occasionally effusion takes place into the tunica vaginalis.

The orchitis may develop before the parotitis, or in rare instances may
be the only manifestation of the infection {orchitis parotidea). The in-

flammation increases for three or four days, and resolution takes place

gradually. Occasionally there may be a muco-purulent discharge from

the urethra. In severe cases atrophy may follow, fortunately as a rule

only in one organ
;
occurring in both before puberty the natural devel-

opment is usually checked. The proportion of cases of orchitis varies

in different epidemics; 211 cases occurred in 699 cases, and 103 cases of

atrophy followed 163 instances of orchitis (Comby). Orchitis is rarely

seen before puberty.

A vulvo-vaginitis sometimes occurs in girls, and the breasts may be-

come enlarged and tender. Mastitis has been seen in boys. Involvement
of the ovaries is rare.

Complications and Sequelae.—Of these the cerebral affections

are perhaps the most serious. As already mentioned, there may be de-

lirium and high fever. In rare instances meningitis has been found.

Hemiplegia and coma may also occur. A majority of the fatal cases are

associated with meningeal symptoms. These, of course, are very rare in

comparison with the frequency of the disease
;
yet, in the Index Catalogue,

under this caption, there are six fatal cases mentioned. In some epi-

demics the cerebral complications are much more marked than in others.

Acute mania has occurred, and there are instances on record of insanity

following the disease.

Arthritis, albuminuria, with convulsions, acute nrgemia, endocarditis,

and peripheral neuritis are occasional complications.

Suppuration of the gland is an extremely rare complication in genuine
idiopathic mumps. Gangrene has occasionally occurred. The special

senses may be seriously involved. Many cases of deafness have been de-

scribed in connection with or following mumps. It, unfortunately, may
be permanent. Affections of the eye are rare, but atrophy of the optic

nerve has been described. The lachrymal glands may be involved.

The diagnosis of the disease is usually easy. The position of the

swelling in front of and below the ear and the elevation of the lobe on the

r
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affected side definitely fix the locality of the swelling. In children in-

flammation of the parotid, apart from ordinary mumps, is excessively

rare.
, i •

i

Treatment.—It is well to keep the patient in bed during the height

of the disease. The bowels should be freely opened, and the patient given

a light liquid diet. No medicine is required unless the fever is high, in

which case aconite may be given. Cold compresses may be placed on the

gland, but children, as a rule, prefer hot applications. A pad of cotton

wadding covered with oiled silk is the best application. Suppuration

is almost unknown, and need not be dreaded, even though the gland be-

come very tense. Should redness and tenderness develop, leeches may

be used. With delirium and head symptoms the ice-cap may be applied.

In a robust subject, unless the signs of constitutional depression are ex-

treme, a free venesection may do good. For the orchitis, rest, with sup-

port and protection of the swollen gland with cotton-wool, is usually

sufficient.

XI. WHOOPING-COUGH.

Definition —A specific affection characterized by convulsive cough

and a long-drawn inspiration, during which the " whoop " is produced.

Etiology —The disease occurs in epidemic form, but sporadic cases

appear in a community from time to time. It is directly contagious from

person to person ; but dwelling-rooms, houses, school-rooms and other

localities may be infected by a sick child. It is, however, ^ this way less

infectious than other diseases, and is probably most often taken by direct

contact The nature of the virus is still doubtful, many organisms hav-

ing been described in the sputum. The observations of Afanassjew m

1887 have been the most satisfactory. He has cultivated a short bacillus,

which grows with well-marked characters, and, when inoculated into the

trachea of animals, produces a catarrhal condition of the

brane. Cornil and Babes conclude that the organism has not character-

istics sufficiently pronounced, or an influence on anjmals sufficien
t y

characteristic, to enable us to say that it is specific None of ^he more

recent observations are more conclusive. Epidemics prevail for two o

Tee months, usually during the winter and spring, and
^^^^^ZIZ

relation to other diseases, often preceding or following measles, less fre-

^^tl^ltetren the firstand second dentitions are commonly affected
,^

Sucklings are, however, not exempt, and I have seen very severe attack

fntfanl under six weeks. It is stated that girls are

disease than boys. Adults and old people are sometimes attacked, and m

^raged it may be a very serious affection. Many persons possess immu-

Sainst the disease, and, though frequently exposed escape. As a

^le one atta k protects. Delicate anemic children with nasal or bron-

cht\ ca ar r^^^^^^ subject to the disease than others. According to
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the United States Census Reports, the disease is more than twice as fatal

in the negro race than in others.

Morbid Anatomy.—-Whooping-cough itself has no special patho-

logical changes. In fatal cases pulmonary complications, particularly

broncho-pneumonia, are usually present. Collapse and compensatory em-

physema, vesicular and interstitial, are found, and the tracheal and bron-

chial glands are enlarged.

Symptoms.—Catarrhal and paroxysmal stages can be recognized.

There is a variable period of incubation of from se_Yen_to_ten days. In

the catarrhal stage the child has the symptoms of an ordinary cold,

which may begin with slight fever, running at the nose, injection of

the eyes, and a bronchial cough, usually dry, and sometimes giving indi-

cations of a spasmodic character. The fever is usually not high, and

slight attention is paid to the symptoms, which are thought to be those

of a simple catarrh. After lasting for a week or ten days, instead

of subsiding, the cough becomes worse and more convulsive in char-

acter.

The paroxysmal stage, marked by the characteristic cough, dates from
the first appearance of the " whoop." The fit begins with a series of from

fifteen to twenty short coughs of increasing intensity, and then with a

deep inspiration the air is drawn into the lungs, making the " whoop,"

which may be heard at a distance and from which the disease takes its

name. This loud inspiratory sound may sometimes precede the series of

spasmodic expiratory efforts. Several coughing-fits may succeed each other

until a tenacious mucus is expectorated. This may be small in amount,
but after a series of coughing-fits a considerable quantity may be expec-

torated. Not infrequently it is brought up by vomiting or by a combina-
tion of cough and regurgitation. There may be only four or five of these

attacks in .the day, or in severe cases they may recur every half-hour.

During the attack the thorax is very strongly compressed by the powerful
expiratory efforts, and, as very little air passes in through the glottis, there

are signs of defective aeration of the blood ; the face becomes swollen and
congested, the veins are prominent, the eyeballs protrude, and the con-

junctivae become deeply engorged. Suffocation indeed seems imminent,
when with a deep, crowing inspiration air enters the lungs and the

color is quickly restored. Children are usually terrified at the onset, and
run at once to the mother or nurse to be supported during the attack.

Few diseases are more painful to witness. In severe 'paroxysms vomiting
is frequent and the sphincters may be opened. The urine is said to be
of high specific gravity (1032-1032), pale yellow, and to contain much
uric acid.

An ulcer under the tongue is a very common event, and was thought
at one time to be the cause of the disease.

During the attack, if the chest be examined, the resonance is defective
in the expiratory stage, full and clear during the deep, crowing inspiration

;
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but on auscultation during the latter there may be no vesicular murmur

heard, owing to the slowness with which the air passes the narrowed glot-

tis. Bronchial riiles are occasionally heard.

Among circumstances which precipitate an attack are emotion, such

as crying, and any irritation about the throat. Even the act of swallowing

sometimes seems sufficient. In a close dusty atmosphere the coughing-

fits are more frequent. After lasting for three or four weeks the attacks

become lighter and finally cease. In cases of ordinary severity the course

of the disease is rarely under six weeks.

The complications and sequelae of whooping-cough are important.

During the extensive venous congestion hasmorrhages are very apt to

occur in the form of petechia, particularly about the forehead, ecchymo-

sis of the conjunctiv£e, epistaxis, and occasionally haemoptysis. Haemor-

rhage from the bowels is rare. Convulsions are not very uncommon, due

perhaps to the extreme engorgement of the cerebral cortex. Very rarely

hemiplegia or monoplegia follows. Sudden death has been caused by

extensive subdural hEemorrhage. Whooping-cough must be regarded as a

very unusual cause of cerebral palsy in children. It was associated with

three cases of my series of one hundred and twenty cases, but m none of

them did the hemiplegia come on during the paroxysm, as in a case

reported by S. West.

The persistent vomiting may induce marked anasmia and wasting.

The pulmonary complications which follow whooping-cough are extremely

serious. During the severe coughing-spells interstitial emphysema may be

induced, more rarelv pneumothorax. I saw one instance m which rupture

occurred, evidently near the root of the lung, and the air passed along the

trachea and reached the subcutaneous tissues of the neck, a_ condition

which has been known to become general. Broncho-pneumonia, with ^ts

accompanying collapse, is the most frequent pulmonary complicatiQn_and

carries off a large number of children. It may be simple, but in a con-

siderable proportion of the cases the process is tuberculous. Pleurisy is

sometimes met with and occasionally lobar pneumonia. Enlargement of

the bronchial glands is very common in whooping-cough and has been

Uhought to cause the disease. It may sometimes be sufficient to produce

'dulness upon the manubrium. During the spasm the
^'f

P"?^« /

small, the right heart engorged, and during and after the attack the

cardiac action is very much disturbed. Serious damage may r^^f^^-^

possibly some of the cases of severe valvular disease in children who ha e

had neither rheumatism nor scarlet fever may be attributed to the terrib e

heart strain during a prolonged attack ^^^^^P^^^'^^"^^
,

ffards the swelling about the face and eyes as an important s^g^ of tlie

heart stJL. SerLis renal complications are very uncommon, but albu-

min not infrequently and sugar occasionally are found m the urine

DTaffnosis.-So distinctive is the "whoop "of the disease tha the

.diJ^loSveryeasy; but occasionally there are doubtful cases, particu-
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larly during epidemics, in which a series of expiratory coughs occurs with-

out any inspiratory crow.

Prognosis.—Taken with its complications, whooping-cough must bo

regarded as a very fatal affection. According to Dolan, it ranks third

among the fatal diseases of children in England, where the death-rate

per million from tliis disease is five thousand annually. The younger

the infant the greater is the probability of serious complications. The
deaths are chiefly among children of the poor and. among delicate in-

fants.

Treatment.—Parents should be warned of the serious nature of

whooping-cough, the gravity of which is scarcely appreciated by the pub-

lic. Particular care should be taken that children suspected of the disease

are not sent to the public schools or exposed in any way so that other chil-

dren can become contaminated. There is more reprehensible neglect in

connection with this than with any other disease. The patient should be

isolated, and if the paroxysms are at all severe, at rest in bed. Fresh air,

night and day, is a most essential element in the treatment of the disease.

The medicinal treatment of whooping-cough is most unsatisfactory. In

the catarrhal stage when there is fever the child should be in bed and a

saline fever mixture administered. If the cough is distressing, ipecacuanha

v^ine and paregoric may be given. For the paroxysmal stage a suspiciously

lorg list of remedies has been recommended, twenty-two in one popular

text-book on therapeutics. If the disease is due, as seems probable, to a

germ growing upon and irritating the bronchial mucosa, a germicidal plan

of treatment seems highly rational and persistent attempts should be made
to discover a suitable remedy. Quinine is one of the best remedies. One
sixth of a grain may be given three times a day for each month of age, and
one grain and a half for each year in children under five years. Eesorcin

in one-per-cent solutions, swabbed frequently on the throat ; two or three

grains of iodoform to an ounce of starch powder ; a spray of carbolic acid

—have all been warmly recommended. J. Lewis Smith advises the use of

the steam atomizer with a solution of carbolic acid, chloride of potassium
and bromide of potassium in glycerin. Bromoform, in doses of one to five

minims suspended in syrup, has been warmly recommended of late. Jacobi
regards belladonna _as the most satisfactory remedy. He gives it in full

doses, as much aTone sixth of a grain of the extract to a child of six or

eight months three times a day. It should be given in sufficient doses to

produce the cutaneous flush. For the nervous element in the disease anti-

pyrin has been used with apparent success.

After the severity of the attack has mitigated and convalescence has
begun, the child should be watched with the greatest care. It is just at

this period that the fatal broncho-pneumonias are apt to develop. The
cough sometimes persists for months and the child remains weak and deli-

cate. Change of air should be tried. Such a patient should be fed with
care, and given tonics and cod-liver oil.
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XII. INFLUENZA (La Grippe).

Definition.—An infectious disease characterized by great prostration

and often catarrh of the mucous membranes, particularly the respiratory

and gastro-intestinal. There is a marked liability to serious complications,

particularly pneumonia.

Epidemics appear at intervals and spread with extraordinary rapidity,

so that in a few weeks an entire continent may be involved. The dis-

ease has been known for several centuries, and there have been within the

past fifty years several extensive outbreaks, notably those of 1833, 1847-'48,

and the epidemic of 1889-'90, which has recurred each year with varying

severity, lessening last winter (1894-'95). Many of the epidemics have

started in Russia, hence the name Russian fever. In October of 1889 it

prevailed extensively in St. Petersburg. During November and December

it spread to Germany, France, and western Europe, appearing m London

about the end of December. Cases appeared in this country about Christ-

mas, and the disease rapidly became epidemic. The elaborate report of

the Verein f . innere Medicin (1892), the report of Parsons (Local Govern-

ment Board's Report, 1892-'93), and the work of PfeiSer, from Koch s

Institute, are the three most notable productions of the last visitation.

Etiology —The disease is highly contagious, and probably is spread

only from the 'sick to the sound. Independent of all meteorological con-

ditions', like .other rapidly spreading affections it is conveyed along hues

T^fbacillus isolated by Pfeifier, which is accepted by leading authori-

ties as the cause of the disease, is a small, non-motile organism which

stain-s-well in Loeffler's methylene blue, or in a dilute, pale-red solution o

carbol-fuchsin in water. On culture media it grows only in the presenc

of hemoglobin. The bacilli are present in enormous numbers m the nasal

and bronchial secretions of patients, in the latter almost^m pure cultures.

and™tToTL fatal resk and then only "^^^
of the fever or the profound depression. Injection ^^^^ ^ fJ^^^
pharyngeal and laryngeal mucosa, bronchitis, and a catarrhal condition of

the stomach and intestines may be present.
i.Vor „t.,^ lobu

The complications are very varied. Severe bronchitis, lobar and lobu

1=;:-S^^^ tLtion is " from one to four day.

oftenluCel four days." In many cases the attack close y resem les

an ordinary catarrh with slight fever, dryness and swelling of the mml

mucosa and then increase in the secretion. In the severer cases he

r subsidiary or absent, and the symptoms are those of ^ m ct n

of varying grades of severity. Headache, pam m the back and legs ana

a general soreness as if bruised or beaten, are more pronounced in mflu
|
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enza than in any other disorders except dengue and small-pox. Delirium

may be marked. Associated with these are a prostration and cardiac weak-

ness out of proportion to the intensity of the fever, and sometimes very

alarming. The pulse is feeble, small, and intermittent. Death may result

directly from heart-failure, as in cases mentioned by Wilks. Endocarditis

and pericarditis are rare complications. Persistent irregularity of the

heart's action, bradycardia, tachycardia, and pseudo-angina attacks have

been frequent sequels.

Herpes is common ; diffuse erythema sometimes occurs, and a few in-

stances of purpura have been observed. Albuminuria and cystitis may

develop. Conjunctivitis is a frequent event; iritis, and in rare instances

optic neuritis, have been observed. Acute otitis is a common complication.

Serious nervous complications are marked delirium and meningitis,

the latter usually in association with pneumonia. Bristowe has reported

several cases of abscess of the brain following influenza. Peripheral neu-

ritis is not very uncommon. Severe and persistent vertigo is a distressing

sequel. Mental disorders are not infrequent. Inaptitude for mental

exertion, depression of spirits, even insanity, may follow an attack.

Affections of the respiratory organs are the most serious. Many cases

present an intense bronchitis, involving the large and small tubes and

coming on with high fever, sometimes with delirium. The sputum is

viscid, and brought up in little lum.ps or balls. In children the bronchitis

may be complicated with broncho-pneumonia. By far the most serious

and fatal comphcation is pneumonia, which may follow the bronchitis, or

set in with well-characterized symptoms. Sometimes the symptoms are at

first obscure and the pneumonia atypical. Thus, after an initial rigor, with

some dyspnoea and high fever, the local signs may be masked, and it may

not be until the third or fourth day, or even later, that the physical signs of

a pneumonia are detected. The sputa may not be rusty until the fourth or

fifth day. The crisis may be deferred or the defervescence may be by lysis.

A considerable proportion of the cases, however, run a normal course. In

the aged and weak a broncho-pneumonia of the lower lobes, without high

fever, is a not infrequent complication. Abscess of the lung may follow.

Pleurisy is not an uncommon complication, and empyema may develop.

The gastro-iutestinal symptoms may be marked
;
thus, with the initial

fever, there may be nausea and vomiting. Diarrhoea is not uncommon

;

indeed, the brunt of the entire process may fall upon the gastro-intes-

tinal mucosa.

The diagnosis of the disease oifers no difficulties when it occurs in epi-

demic form. Coryza is not always present, and the symptoms may be

those of general fever with great prostration. In other instances the bron-

chitis may be an important feature. The severe prostration, fever, de-

lirium, with the initial bronchitis, and occasionally epistaxis, may lead to

the diagnosis of typhoid fever. The complications are, as a rule, readily

recognized, though at first the symptoms of the pneumonia may be some-

»
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what indefinite. The bacteriological diagnosis can sometimes be made by-

examining the bronchial sputum, but cultures are as a rule necessary.

Treatment.—Isolation should be practised when possible, and old

people should be guarded against all possible sources of infection. The

secretions, nasal and bronchial, should be thoroughly disinfected. In every

case the disease should be regarded as serious, and the patient should be con-

fined to bed until the fever has completely disappeared. In this way alone

can serious complications be avoided. From the outset the treatment should

be supporting, and the patient should be carefully fed and well nursed. The

bowels should be opened by a dose of calomel or a saline draught. At night

ten grains of Dover's powder may be given. At the onset a warm bath is

sometimes grateful in relieving the pain in the back and limbs, but great

care should be taken to have the bed well warmed, and the patient should

be given after it a drink of hot lemonade. If the fever is high and there

is delirium, small doses of antipyriu may be given and an ice-cap applied

to the head. The medicinal antipyretics should be used with caution, as

profound prostration sometimes develops in these cases, Too much stress

should not be laid upon the mental features. Delirium may be^ marked

even with slight fever. In the cases with great cardiac weakness stimulants

should be given freely,- and during convalescence strychnia in full doses.

The intense bronchitis, pneumonia, and other complications should

receive their appropriate treatment. The convalescence requires careful

management, and it may be weeks or months before the patient is restored

to full health. A good nutritious diet, change of air, and pleasant sur-

roundings are essential. The depression of spirits following this disease

is one of its most unpleasant and obstinate features.

XIII. DENGUE.

Definition —An acute infectious disease of ti-opical and subtropical

regions, characterized by febrile paroxysms, pains in the joints and mus-

cles, and sometimes a cutaneous rash.

The disease was first noted in Java. During this century many epi-

demics of it have been reported, particularly in India, Africa, and the

southern United States. S. H. Dickson gave the most satisfactory account

of the disease as it appeared in Charleston in 1828. Since that time there

have been three or four wide-spread epidemics, confined chiefly to the (xulf

States and rarely extending beyond the 32d parallel.
_ ^•

Etiology.—Many observers regard it as contagious, ibe disease

spreads from place to place, and is conveyed by ships and along railroads.

It is remarkable among epidemics as practically affecting all members m a

community who have not been protected by a previous attack. Matas, m

his excellent account, states that one attack does not protect from subsequent

infection. It attacks all races equally. The disease is stated to attack animals.

McLaughlin, of Texas, has found in the blood of patients a micrococcus,

which he regards as the special agent and has been able to cultivate.
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As the disease is never fatal, no observations have been made upon its

pathological anatomy.

Symptoms.—The period of incubation is from three to five days,

during which the patient feels well. The attack sets in suddenly with

headache, chilly feelings, and intense aching pains in the joints and mus-

cles. The fever rises gradually and may reach as high as 106° or 107°.

The pulse is rapid and there are the other phenomena associated with

acute fever—loss of appetite, coated tongue, slight nocturnal delirium, and

concentrated urine. In the initial stage there may be an erythematous

rash. In a majority of the cases the pains in the muscles, joints and bones

are of a most aggravated character, and the patients speak of them as of a

boring or breaking character, hence the popular name " break-bone fever."

The large and small joints are affected, sometimes in succession, and they

become swollen, red, and painful. The pains shift about, and in some
cases cutaneous hyperjesthesia has been noted. In some instances there is

a tendency to hsemorrhage, from either the nose, lungs, stomach, or bow-

els. Eugene Foster speaks of having seen black vomit, similar to that of

yellow fever, and in three instances alarming haemorrhage from the bow-
els, which in one case persisted for three months and caused death.

The fever gradually reaches its height by the third or fourth day, and
the patient enters upon the apyretic period, which may last from two to

, four days, and in which he feels prostrated and stiff. At this time, in a

large number of cases, an eruption is common which, judging from the

description, has nothing distinctive, being at times macular, like measles,

at others, diffuse and scarlatiniform, or papular, or lichen-like. In other

instances the rash has been described as urticarial, or even vesicular. A
second paroxysm of fever then occurs, and the pains return. Certain

writers describe inflammation and hyperaemia of the mucous membrane
of the nose, mouth, and pharynx. Enlargement of the lymph-glands
is not uncommon, and may persist for weeks after the disappearance

of the fever. Convalescence is often protracted, and there is a degree of

mental and physical prostration out of all proportion to the severity of

the primary attack. By far the most distressing symptom is the pain,

which all who have experienced the disease speak of as agonising and in-

tolerable, and more severe than that experienced in any other acute fever.

Complications are rare. Insomnia and occasionally delirium, resem-
bling somewhat the alcoholic form, have been observed. A relapse may
occur even as late as two weeks. Briefly, the course of the disease may be
described as consisting of a febrile paroxysm of three or four days; a re-

mission of variable duration, which may be wanting ; and a second parox-
ysm of about three days. The average duration of a moderate attack is

from seven to eight days.

The diagnosis of the disease rarely offers any special difficulties, pre-

vailing as it does in epidemic form, and attacking all classes indiscrimi-

nately. Isolated cases might be mistaken at first for acute rheumatism.
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Southern physicians say that occasionally yellow fever and dengue may

be confounded.

Treatment. This is entirely symptomatic. Quinine is stated to be

a prophylactic, but on insufficient grounds. Hydrotherapy may be em-

ployed to reduce the fever. The salicylates or antipyrin may be tried for

the pains, which usually, however, require opium. During convalescence

iodide of potassium is recommended for the arthritic pains, and tonics

are indicated.

XIV. CEREBRO-SPINAL MENINGITIS.

Definition.—A specific infectious disease, occurring sporadically and

in epidemics, characterised by inflammation of the cerebro-spinal menin-

ges and a clinical course of great irregularity.

The affection is known by the names of malignant purpuric fever,

petechial fever, and spotted fever.

Etiology.—Since its recognition in Geneva in the early part of this

century, numerous epidemics have been described. Stille's monograph

(1867), and the elaborate section (pp. 409-553) in Volume I of Joseph

Jones's works, give full details of the American epidemics. In Europe it

is remarkable with what frequency the disease has occurred m garrisons.

In this country the disease was first seen in Massachusetts m 1806 since

which date there have been epidemics in various locahties at irregular m-

miring the civil war, according to Smart's report, comparatively few

deaths were caused by this disease.

Sporadic cases occur from time to time in the larger cit.es and country

districts on this continent. After the first epidemic in Montreal m 1873

occasional cases occurred. In Philadelphia, since its ^PP^^^^l"

there have been cases reported every year m the mortality bills.

J^

thou

autopsy the diagnosis of many of these cases is extreme y doubtful but

there can be no question that the disease, though rare, still lingers. Judg-

ug from xny own experience in three of the hospitals of that city, and

from the fait that in five years I saw only three instances I -uM rega ^

it as very much less frequent than the reports of the Health Office would

T^e "has broken out simultaneously in regions far distant from

Thfepidemics occur most frequently in winter and spring. Neither

soil nor Lality has any special influence. The concentration of indi-

viduals as in large barracks, seems to be specially favorable.

Children are much more susceptible to the disease than adults, th ngl

the susceptibility has difiered in different epidemics. In certain places
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children alone have been affected ; in others the disease has been chiefly

among adults. It attacks males and females alike.

Certain epidemics have been most prevalent in country districts. In

1873 the disease prevailed along the valley of the Ottawa, in villages and

country places, much more severely than in the cities of Montreal and

Ottawa.

Over-exertion, prolonged marching in the heat, depressing mental or

bodily surroundings, and the misery and squalor of the large tenement-

houses in cities are predisposing causes.

The disease is not directly contagious ; it is probably not transmitted

by clothing or the excretions.

We are still ignorant of the conditions favoring the occurrence of epi-

demics. The existence of the micrococcus lanceolatus in sporadic as well

as in epidemic forms has led to the belief that the disease may be due to

this organism, the morlDid manifestations of which are so varied, and

which is present in so large a percentage of all persons. Striimpell has

suggested that there may be some connection with coryza and epidemic

meningitis, the infection occurring directly from the nose. Flexner and

Barker suggest that the intestine may be the infection-atrium ; but neither

of these views explain the rapid development of epidemics, dependent ap-

parently upon local conditions.

Morbid Anatomy.—In malignant cases there may be no charac-

teristic changes, for the patient may die before exudation occurs. In

well-marked cases the meninges of the brain and cord are inflamed.

The following abstract of one of the Montreal cases, in which death

occurred about the fifth day, gives a good idea of the condition in this

disease : The brain contained an excessive amount of blood. The dural

sinuses and all the veins and arteries were engorged. Some of the veins

of the pia were as large as goose-quills. On the cortex there was much

lymph beneath the arachnoid on either side of the longitudinal fissure

—

more on the right than on the left hemisphere. At the base there was

a purulent exudate about the chiasma and inner parts of the Sylvian

fissure, but none on the pons or medulla. There was no fibrin in the

course of the middle cerebral arteries. The ventricles contained serous

exudate; the walls were not softened. The gray matter of the brain

was deeply congested, but presented neither hEemorrhages, spots, nor

softening. In the spinal cord the veins of the pia were engorged. On
the posterior surface, from the cervical enlargement to the Cauda equina,

was a thick layer of grayish -yellow, lympho-purulent exudation, which in

places produced irregular bulging of the arachnoid membrane. There

were no changes in the thoracic or abdominal viscera. Foci of hasmor-

rhage and of encephalitis occur in some cases. The formation of abscess

has been occasionally described. The involvement of the ventricles is less

than in tuberculous meningitis. In the cases which I have seen the exu-

dation, as is usual in the secondary meningeal inflammations, was most
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abundant on the cortex. The exudation may extend along the lymph-

sheaths of the cranial nerves, particularly the auditory and optic. In

long-standing cases the inflammatory processes appear more chronic.

There are thickening and adhesion of the membranes, areas of cortical

softening or of atrophy, and, in some instances, hydrocephalus. The

changes in the other organs are those associated with fevej'. In the ma-

lignant cases there may be haemorrhages into the skin and on the serous

membranes. Pneumonia, pleurisy, endocarditis, dysentery and nephritis

have been described. The spleen varies in size according to the period

of the disease at which death has occurred. When the fever has been

intense it is enlarged.

Symptoms.—Cases differ remarkably in their characters. Many

different forms have been described. These are perhaps best grouped into

three classes

:

1. Malignant Form.—This fulminant or apoplectic type occurs with

variable frequency in epidemics. It may occur sporadically. The onset

is sudden, usually with violent chills, headache, somnolence, spasms in the

muscles, great depression, moderate elevation of temperature, and feeble

pulse, which may fall to fifty or sixty in the minute. Usually a purpuric

rash develops. In a Philadelphia case in 1888 a young girl, alpparently

quite well, died within twenty hours of this form. There are cases on

record in which death has occurred within a shorter time. Stille tells of

a child of five years, in whom death occurred after an illness of ten hours

;

and refers to a case reported by Gordon, in which the entire duration of

the illness was only five hours,

2. Ordinary Form.—The stage of incubation is not known. The dis-

ease usually sets in suddenly. There .may be premonitory symptoms

:

headache, pains in the back, and loss of appetite. More commonly, the

onset is with headache, severe chill, and vomiting. The temperature rises

to 101° or 102°. The pulse is full and strong. An early and important

symptom is a painful stiffness of the muscles of the neck. The headache

increases, and there are photophobia and great sensitiveness to noises.

Children become very irritable and restless. In severe cases the contrac-

tion of the muscles of the neck sets in early, the head is drawn backed,

when the muscles of the back are also involved, there is orlRotonos, which

is more common than opisthotonos. The pains in the back and m the

limbs may be very severe. The motor symptoms are most characteristic.

Tremor of the muscles may be present, with tonic or clonic spasms_in.the

arms or legs. Rigidity of the muscles of the back or neck is very com-

mon, and the patient lies with the body stiff and the head drawn so far

back that the occiput may be between the shoulder-blades. Except in

early childhood convulsions are not common. Strabismus is aj^queiit

and important symptom. Spasm of the muscles of the face m^^jM
occur Cases have been described in which the general rigidity and stiff-

ness was such that the body could be moved like a statue. Paralysis of
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the trunk muscles is rare, but paralysis of the muscles of the eye and the

face is not uncommon.

Of sensory symptoms, headache is the most dominant and persists

from the outset. It is chiefly in the back of the~liead, ahd""th"e pain ex-

tends"lnt(r the neck and back. There may be great sensitiveness along

the spine, and in many cases there is marked hyperaesthesia.

The psychical symptoms are marked. Delirium occurs at the onset,

occasionally of a furious and maniacal kind. The patient may display at

the start marked erotic symptoms. The delirium gives place in a few days

to stupor, which, as the effusion increases, deepens to coma.

The temperature is irregular and variable. Eemissions occur fre-

quently," and there is no uniform or typical curve during the disease. In

some instances there has been little or no fever. In other cases the tem-

perature may reach 105° or 106°, or, before death, 108°. The pulse may

be very rapid in children ; in adults it is at first usually full and strong.

In some cases it is remarkably slow, and may not be more than fifty or

sixty in the minute. Sighing respirations and Cheyne-Stokes breathing

are met with in some instances. Unless there is pneumonia the respira-

tions are not often increased in frequency.

The cutaneous symptoms of the disease are important. Herpes occurs

with even greater frequency than in pneumonia or in intermittent fever.

The petechial rash, which has given the name spotted fever to the disease,

is very variable. Stille states that of ninety eight cases in the Philadel-

phia Hospital, no eruption was observed in thirty-seven. In the Montreal

cases petechifB and purple spots were common. They appear to have been

more frequent in the epidemics on this continent than in Europe. The
petechias may be numerous and cover the entire skin. An erythema or

dusky mottling may be present. In some instances there haye~b.een..roser.

colored hyperfemic spots like the typhoid rash. Urticaria or erythema no-

dosum, ecthyma, pemphigus and in rare instances gangrene of the skin

have been noted.

There is a leucocytosis, a point which may help in the diagnosis from

typhoid fever.

As already stated, vomiting may be a special feature at the onset
;
but,

as a rule, it gradually subsides. In some instances, however, it persists

and becomes the most serious and distressing of the symptoms. Diarrhoea

is not common. The bowels are usually confined. The abdomen is not

tender. In acute cases the spleen is usually enlarged.

The urine is sometimes albuminous and the quantity may be increased.

Glycosuria has been noted in some instances, and in the malignant forms

haematuria.

The course of the disease is extremely variable. Hirsch rightly states

that it may range between a few hours and several months. More than

half of the deaths occur within the first five days. In favorable cases,

after the symptoms have persisted for five or six days, improvement is in-
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dicated by a lessening of the spasm, reduction of the fever, and a return

of the intelligence. Sudden fall in the temperature is of bad omen. Con-

valescence is extremely tedious, and may be interrupted by complications

and sequelae to be noted.

3. Anomalous Forms.

(a) Abortive Tyjje.—The attack sets in with great severity, but in a

day or two the symptoms subside and convalescence is rapid. Striimpell

would distinguish between this abortive variety, which sets in with such

intensity, and the mild ambulant cases described by certain writers. He

reports a case in which the meningeal symptoms set in with the greatest

intensity and persisted for four days, the temperature rising to 40-9° C.

On the fifth day the patient entered upon a rapid and satisfactory con-

valescence. In the mild cases, as distinguished from the abortive, the pa-

tients complain of headache, nausea, sensations in the back and limbs, and

stiffness in the neck. There is little or no fever, and only moderate

vomiting. These cases could be recognized only during the prevalence

of an epidemic.

(b) An Intermittent Type has been observed in many epidemics, and is

recognized by von Ziemssen and Stille. It is characterized by exacerba-

tions of fever, which may recur daily or every second day, or follow a curve

of an intermittent or remittent character. The pyrexia resembles that of

pyaemia rather than malaria.

(c) Chronic Form.—Keuhnev states that this is a relatively frequent

form, though it does not seem to be recognized by many writers on the

subject. An attack mav be protracted for from two to five or even six

months, and may cause the most intense marasmus. The attack consists

of a series of recurrences of the fever, and may present the most complex

symptomatology. It is not improbable that these protracted cases depend

upon chronic hvdrocephalus or abscesses of the brain. This form differs

distinctly from the intermittent type. A very remarkable instance of it is

described by Worthington, in which the disease lasted for fourteen weeks.

Complicatians.-Pleurisy and pericarditis and parotitis are not

uncommon. . t • t

Pneumonia is described as frequent in certain epidemics. Immer-

mann found, during the Erlangen epidemic, many instances of the com-

bination of pneumonia with meningitis, but it does not seem possible to

determine whether, in such instances, pneumonia is the primary disease

and the meningitis secondary, or vice versa. The frequency with which

inflammation of the meninges of the brain complicates pneumonia has

already been mentioned. It is not impossible that the pneumoc^ccus is

responsible for both affections. Arthritis has been the most frequent

complication in certain epidemics. Many joints are affected simulta-

neously, and there are swelling, pain, and exudation, sometimes serous,

sometimes purulent. This was first observed by James Jackson, Sr., m

the epidemic which he described. Enteritis has been observed.
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Among the important sequelse are those affecting the special senses.

Blindness may result from optic neuritis with atrophy. Keratitis w\th.

ulceration may develop. This may also occur in the meningitis follow-

ing pneumonia. Iritis is less common.

Still more serious are the ear symptoms, particularly in children.

Deafness very often follows inflammation of the labyrinth; the result, no

doubt, of the direct extension of the inflammation along the auditory

nerve. In children this not infrequently leads to deaf-mutism. Von
Ziemssen states that in the deaf and dumb institutions of Bamberg and

Nuremberg, in 1874, a majority of the pupils had become deaf from epi-

demic cerebro-spinal meningitis.

Headache may persist for months or years after an attack. Chronic

hydrocephalus' develops in certain instances in. children. The symptoms

of this are " paroxysms of severe headache, pains in the neck and ex-

tremities, vomiting, loss of consciousness, convulsions, and involuntary

discharges of faeces and urine " (von Ziemssen). Von Ziemssen regards

chronic hydrocephalus as by no means a rare sequela. Mental feebleness

and aphasia have occasionally been noted.

Paralysis of individual cranial nerves or of the lower extremities may
persist for some time. In some of these cases unquestionably there may
be peripheral neuritis, as Mills suggested.

Diagnosis^—There are several affections with which cerebro-spinal

meningitis is likely to be confounded :

{a) Tuherculous- Menmgiiis.—In sporadic cases it is sometimes impos-

sible to determine the nature of a case in the absence of local tuberculous

disease. Retraction of the neck and spasms of the muscles of the arms

and legs are not nearly so marked and prominent in tuberculous menin-

gitis. Herpes also is rare, and the pulse is more irregiilar. There is rarely

petechial eruption. When the disease is prevailing epidemically this fac-

tor is of the gi'eatesfc help in the diagnosis.

{h) Pneumonia.—The mening-eal complication of this disease is most

commonly confined to the cerebrum. As the cortex is chiefly involved,

there may be a good deal of motor spasm and tremor, but rarely is there

retraction of the muscles of the neck or opisthotonos. In sporadic cases,

as has been said,, it may be quite impossible to decide whether the pneu-

monia has complicated the meningitis or the- meningitis the pulmonary

affection. The bacteriological examination gives, no clue, as the pneumo-

coccus is found in both situations.

(c) With other Acute Infectious Diseases.—Both typhus and typhoid

present symptoms which closely simulate cerebro-spinal meningitis. On
several occasions, at the- Montreal General Hospital cases have been sent

into the ward with the diagnosis of cerebro-spinal fever. These cases

showed high fever, delirium, retraction of the neck, spasm, and tremor of

the muscles, and had not the post-mortem examination revealed typhoid

lesions and only cerebro-spinal congestion the diagnosis would not have
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been corrected. I am sure that many of the cases sent into the health offices

as cerebro-spinal fever are instances of the cerebral form of typhoid.

I have already referred to the fact that the malignant form of small-

pox may be mistaken for cerebro-spinal meningitis.

It conld scarcely be possible to confound tetanus with this disease.

Prognosis.—Hirsch states that the mortality has ranged in various

epidemics from 20 to 75 per cent. In children the death-rate is much

higher than in adults. Cases with deep coma, repeated convulsions, and

high fever rarely recover. The outlook in the protracted cases is not

good, though Heubner gives an instance of a lad of seven, who was ill

from the end of February until the end of June, with repeated recur-

rences, was worn to a skeleton, and yet completely .recovered.

Treatment.—The high rate of mortality which has existed in most

epidemics indicates the futility of the various therapeutical agents which

have been recommended. When we consider the nature of the local dis-

ease and the fact that, so far as we know, simple or tuberculous cerebro-

spinal meningitis is invariably fatal, we may wonder rather that recovery

follows in any well-developed case.

In strong robust patients the local abstraction of blood by wet cups

on the nape of the neck relieves the pain. General bloodletting is rarely

indicated. Cold to the head and spine, which was used in the first epi-

demics by New England physicians, is of great service. A bladder of ice

to the head, or an ice-cap, and the spinal ice-bag may be continuously em-

ployed. The latter is very beneficial. Judging from the beneficial effects

of the general bath in typhoid with pronounced cerebro-spinal symptoms,

hydrotherapy should be systematically employed if the temperature is

above 102^°. In private practice the cold-pack or sponging may be sub-

stituted. If any counter-irritation is thought necessary, the skin of the

back of the neck may be lightly touched with the Paquelin thermo-

cautery. Blisters, which have been used so much, are of doubtful benefit

and should not be employed. Of internal remedies opium may be given

freely, best as morphia hypodermically. Stille recommends either a gram

of opium every hour in severe cases or 'every two hours in cases of mod-

erate severity ; von Ziemssen advises the hypodermic of morphia, from-

one third to one half grain in adults. Mercury has no special influence

on meningeal inflammation. Iodide of potassium is warmly recom-

mended by some writers. Quinine in large doses, ergot, belladonna

and Calabar bean have had advocates.' Bromide of potassium may be

employed in the milder cases, but it is not so useful as morphia to control

the spasms. ^ - i n
The diet should be nutritious, consisting of milk and strong broths

while the fever persists. Many cases are very difficult to feed, and Heub-

ner recommends forced alimentation with the stomach-tube. These cases

seem to bear stimulants well, and whisky or brandy may be given freely

when there are signs of a failing heart.
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XV. DIPHTHERIA.

Definition.—A specific infectious disease, characterized by a local

fibrinous exudate, usually upon a mucous membrane, and by constitu-

tional symptoms due to toxins produced at the site ot the lesion. The

presence of the^lebs-Ijoeffler bacillus is the etiological criterion by which

true diphtheria is distinguished from other forms of membranous inflam-

mation.

The clinical and bacteriological conceptions of diphtheria are at pres-

ent not in full accord. On the one hand, there are cases of simple sore

throat which the bacteriologists, finding the Klebs-Loeffler bacillus, call

true diphtheria. On the other hand, cases of membranous, sloughing

angina, diagnosed by the physician as diphtheria, are called by the bac-

teriologists, in the absence of the Klebs-Loeffler bacillus, pseudo-diph-

theria or diphtheroid angina.

The term diphtheroid may be used for the present to designate those

forms in which the Klebs-Loeffler bacillus is not present. Though usu-

ally milder, severe constitutional disturbance, and. even paralysis, may fol-

low these so-called pseudo-diphtheritic processes.

Historical Note.—The disease was known to Aretseus and to

Galen. Epidemics occurred throughout the middle ages. It appeared

early among the settlers of New England, and accounts are extant of

epidemics in this country in the seventeenth and eighteenth centuries.

Huxham and Fothergill gave excellent descriptions of the disease. An
admirable account was given by Samuel Bard,* of New York, whose essay

is one of the most solid contributions made to medicine in America. It

was reserved for Pierre Bretonneau, of Tours, to grasp the fact that

angina suffocativa, " cynanche maligna,'''' the " putrid," and other forms

of malignant sore throat, were one and the same disease, to which he gave

the name diphtherite.''''

Etiology.—The disease is endemic in the larger centres of popula-

tion, and becomes epidemic at certain seasons of the year. While other

contagious diseases have diminished within the past decade, diphtheria

has increased, particularly in cities. It has prevailed also with great

severity in country districts, in which indeed the affection seems to be

specially virulent. A close relation between imperfect drainage or a pol-

luted water supply and diphtheria has not been determined.

Diphtheria is a highly contagious disease, readily communicated from
person to person. The bacilli may be received, " (1) from the mem-
branous exudate or discharges from diphtheria patients

; (2) from the

secretions of the nose and throat of convalescent cases of diphtheria in

whiclTtFe virulent bacilli persist
; (3) from the throats of healthy indi-

viduals who have acquired the bacilli from being in contact with others

* Transactions of the American Philosophical Society, vol. i, Philadelphia, 1770.

8
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having virulent germs on their person or clothing: in such cases the

bacilli may sometimes live and develop for days or weeks in the throat

withoixt causing any lesion" (Park and Beebe). In the tenement dis-

tricts of New York these authors recognized two varieties of local epi-

demics. In one, the cases were evidently from neighborhood infection ;

while in the other, the infection was derived from schools, since a whole

district would suddenly become the seat of scattered cases. " At times in

a certain area of the city, from which several schools drew their scholars,

all the cases of diphtheria would occur (as investigation showed) m fami-

lies whose children attended one school, the children of the other schools

being for the time exempt."

No disease of temperate regions proves more fatal to physicians and

nurses There seems to be particular danger in the examination and

swabbing of the throat, for in the gagging, coughing, and spluttering

efforts the patient may cough mucus and flakes of membrane into the

physician's face. The virus attaches itself to the clothing, the bedding,

and the room in which the patient has lived, and has in many instances

displayed great tenacity. It has been found to live on blood serum for

one hundred and fifty-five days, in gelatin for eighteen months, dried on

silk threads for one hundred and seventy-two days, on a child s plaything

which had been kept in a dark place for five months, in bits of dried

membrane for from fourteen to twenty weeks. They have been found

too, in the dust of a diphtheria pavillion, and in the hair and clothing ot

the nurses in attendance upon diphtheria babies (Wright and Emerson).

The'dTsease may be transmitted by inoculation.

Calves, cats, and fowls are subject to contagious membranous diseases

which are, however, not identical with diphtheria in man and are not

communicable to him.

As in other infectious disorders, individual susceptibihty plays an im-

portant role. Not only do very many of those exposed escape, but even ot

those in whose throats the bacilli lodge and grow.

Of predisposing causes age is one of the most important. Very young

children are rarely attacked, but Jacobi states that he has seen three

instances of the disease in the newly born. Between the second and the

fifteenth year a large majority of the cases occur. In this period the great-

est number of deaths is between the second and the fifth years. Girls a e

attacked in larger numbers than boys, probably because they are brought

into closer contact with the sick. Adults are frequently affected, ihe

d^ ease is most prevalent in the cold autumn weather The secondary

pseudo-membranous inflammations, caused usually by the s reptococcus

attack debilitated persons, the subjects of fevers, particularly of scarlet

''lJ^:^r:^^ predisposing elements in children enh^ed

tonsils, chroL naso-pharyageal catarrh, carious teeth and an unhealthy

condition of the mucous membrane of the mouth and throat.
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Epidemics vary in intensity. While in some the affection is mild and
rarely fatal, in others it is characterized by wide extension of the mem-
brane, and shows a special tendency to attack the larynx.

The Klebs-Loeffler bacillus occurs in a large percentage of all

suspected cases. It is found chiefly in the false membrane, and does not
extend into the subjacent mucosa. In the majority of instances the affec-

tion is local, and only a few organisms penetrate into the interior. In
exceptional instances the bacilli are found in the blood and in the internal

organs. It may be the predominating organism in the broncho-pneu-
monia so common in the disease. Besides the throat, the common site

of its morbid action, the Klebs-Loefiier bacillus has been found in diph-
theritic conjunctivitis, in otitis media, sometimes in wound diphtheria,

in-fihrinous rhinitis, and by Howard in a case of ulcerative endocar-
ditis.

Morphological Characters.—The bacillus is non-motile, varies from
2-5 to 3 /t in length, and from 0-5 to 0-8 /* in thickness. It appears as a
straight or slightly bent rod with rounded ends

;
irregular, bizarre forms,

such as rods with one or both ends swollen, are not uncommon. The
bacillus stains in sections or on the cover-glass by the Gram method.

It grows best upon a mixture of glucose bouillon and blood serum
(Loeflfler), forming large, elevated, grayish-white colonies with opaque cen-
tres. It grows also upon all the ordinary culture media. The growth
usually ceases at temperatures below 20° C.

The bacillus is very resistant, and cultures have been made from a bit

of membrane preserved for five months in a dry cloth.

Variation in Virulence.—For testing the virulence the guinea-pig is

used, being most susceptible to the poison. An amount of a forty-eight hour
bouillon culture equalizing one half per cent of the weight of the animal
is injected subcutaneously. " A fully virulent culture is one which causes
the death of a guinea-pig within three days or less ; a culture of medium
virulence one which causes the death of the animal in from three to five

days. Cultures which only produce local necrosis and ulceration or death
after a greater number of days may be considered as of slight virulence "

(J. H. Wright). At the seat of the inoculation there is local necrosis with
fibrinous exudate which contains the bacilli, and there is also a more or
less extensive oedema of the subcutaneous tissue. The Klebs-Loeffler
bacillus evidently has very varying grades of virulence down even to com-
plete absence of pathogenic effects. The name pseudo-bacillus of diph-
theria should not be given to this organism.

The Presence of the Klebs-Loeffler Bacillus in Non-membranous Angina
and in Healthy Throats.—The bacillus has been isolated from cases which
show nothing more than a simple catarrhal angina, of a mild type without
any membrane, with diffuse redness, and perhaps huskiness and signs of
catarrhal laryngitis. In other cases the anatomical picture may be that of
a lacunar tonsillitis.
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During the prevalence of an epidemic the organisms may be met with

in perfectly healthy throats, particularly in persons in the same house, or

the ward attendants and nurses in fever hospitals.
_

Following an attack of diphtheria the bacilli may persist m the thrgat

after all the membrane has disappeared for weeks or months. Schafer

notes a case in which they were present" six months after the attack, and

m a nurse in my ward the bacilli persisted for eighty-four days

Toxine of the Klebs-Loeffler Bacillus.-Roux and Yersm showed that

1 fatal result following the inoculation with the bacillus was not caused

by any extension of the micro-organisms within the body
;
and they were

enabled in bouillon cultures to separate the bacilli from the poison. Ihe

toxine so separated killed with very much the same effects as those caused

by the inoculation of the bacilli. These results were confirmed by many

observers, particularly by Sidney Martin, who separated a toxic albumose.

The precise composition of the body is still doubtful.

Production of Immunity-Susceptible animals may be rendered im-

mune from diphtheria by injection of the diphtheria toxine, at first weak- ,

Ted by chemical agents, and then given in full strength m gradual y

increasing doses. In this way an animal may become insusceptible to \

m nv times the lethal dose of the toxine. This form o immunity isX antitoxic immunity, as the blood and other fluids of t^e immuni-

fied animal have acquired the property of neutralizing the effects of the

''"T'he Bacteria associated with the Diphtheria Bacillus -The most

comm n is the streptococcus pyogenes. Others, in addition to the org n

asms constantly found in the mouth, are the micrococcus l-ceo atus, the

bacillus coli communis, and the staphylococcus albus -d aju^.^^^

these, probably the streptococcus pyogenes is the most
^^^^^^^^^^^

of general infection with this organism have been found m <3.^P
^theria.

The suppuration in the lymph-glands and the broncho-pneumonia are usu-

ally (though not always) caused by this organism.

Pseudo-Diphtheria BaciUus.-As mentioned above the Kleb^-Loeffl^^^

bacillus varies'very much in its virulence, and it ^^^^fTJ^^^^^^^^

devoid of pathogenic properties. This organism should not be designated

i rpseudo diphtheria bacillus. The name " should be confined to bao^m

vhi h though resembling the diphtheria bacillus, diffe.; from it not only

ab ence of virulence, but also by cultural peculiarities,

portant of the latter being greater luxuriance of g-wth on agar a^^^^

to Z do-diphthena or soco.dary diphtheria. A. in a great ma ty
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used in an anatomical sense to designate an inflammation of a mucous

membrane or integumentary surface characterized by necrosis and a fibrin-

ous exudate, whereas the term "diphtheria" should be limited to the dis-

ease caused by the Klebs-Loeffler bacillus. The proportion of cases of

diphtheroid inflammation varies greatly in the different statistics. Of the

large number of observations made by Park and Beebe (5,611) in New
York, 40 per cent were diphtheroid. Figures from other sources do not

show so high a percentage.

It is not to be inferred from these statistics that any considerable

number. of the cases which present the appearances of typical and char-

acteristic primary diphtheria are due to other micro-organisms than the

Klebs-LoelSer bacillus, l^early all such cases, when carefully examined

by a competent bacteriologist, are found to be due to the diphtheria bacil-

lus. It is the less characteristic cases, with more or less suspicion of diph-

theria, which are most likely to be caused by other bacteria than the

Klebs-Loeffter bacillus. It is also to be remembered that in the routine

examination of a large number of cases for boards of health and diph-

theria wards of hospitals, some cases of genuine diphtheria may escape

recognition by lack of such repeated and thorough bacteriological tests

as are sometimes required for the detection of cases presenting unusual

difficulties. »

Conditions under xiiliicli the DijMlieroid Affection occurs.—Of 450

cases (Park and Beebe), 300 occurred in the autumn months and 150

in the spring; 198 of the cases occurred in children from the first to the

seventh year. In a large proportion of all the cases the disease de-

velops in children, and can only be differentiated from diphtheria proper

by the bacteriological examination. In many of the cases it is simply an

acute catarrhal angina with lacunar tonsillitis.

The diphtheroid inflammations are particularly prone to develop in

connection with the acute fevers.

{a) Scarlet Fever.—In a large proportion of the cases of angina in

scarlet fever the Klebs-Loeffler bacillus is not present. Booker has re-

ported 11 cases complicating scarlet fever, in all of which the strepto-

cocci were the predominant organisms. Of the 450 cases of Park and
Beebe, 42 complicated scarlet fever. The angina of this disease is not

always, however, due to the streptococcus. Where diphtheria is prevalent

and opportunities are favorable for exposure, a large proportion of the

cases of membranous throats in scarlet fever may be genuine diphtheria,

as is shown by the statistics of Williams and Morse in the Boston .City

Hospital. Here, of 97 cases of scarlet fever, membranous angina was
present in 35 ; in 12 with the Klebs-Loeffler bacillus, and in 23 other

organisms. Morse reports 99 cases of angina in scarlet fever in which 76

were diphtheroid. This large proportion of cases in which scarlet fever

was associated with true diphtheria is attributed to local conditions in the

hospital.
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(b) Measles.—Membranous angina is much less common in this dis-

ease. It occurred in 6 of the 450 diphtheroid cases in New York. Of 4

cases with severe membranous angina at the Boston City Hospital, one

only presented the Klebs-Loeffler bacillus.

(c) Whooping-cough may also be complicated with membranous an-

gina. The bacteriological examinations have not been very numerous.

Escherich gives four cases, in all of which the Klebs-Loeffler bacillus

was found.

{d) Typhoid Fever.—Membranous inflammations in this disease are

not very infrequent, and they may occur in the throat, the pelvis of the

kidney, the bladder, or the intestines. The complication may be caused

by the Klebs-Loeffler bacillus, which was present in four cases described

by Morse. It is frequently, however, a streptococcus infection.

Ernst Wagner has remarked upon the greater frequency of these

membranous inflammations in typhoid fever when diphtheria is pre-

vailing.

Gli7iical Features of the Diphtheroid Affection.—"The cases, as a rule,

are milder, and the mortality is low, only 2-5 per cent in the 450 cases of

Park and Beebe. The diphtheroid inflammations complicating the spe-

cific fevers are, however, often very fatal, and a general streptococcus

infection is by no means infrequent. As in the Klebs-Loeffler angina,

there may be only a simple catarrhal process. In other instances the

tonsils are covered with a creamy, pultaceous exudate, without any actual

membrane. An important group may begin as a simple lacunar tonsilli-

tis, while in others the whole fauces and tonsils are covered by a continu-

ous membrane, and there is a foul sloughing angina with intense consti-

tutional disturbance.

Are the diphtheroid cases infectious? General clinical experience

warrants the statement that the membranous angina associated with

the fevers is rarely communicated to other patients. The health depart-

ment of New York does not keep the diphtheroid cases under super-

vision. Their investigation of the 450 diphtheroid cases seems to jus-

tify this conclusion. Park and Beebe say that " it did not seem that

the secondary cases were any less liable to occur where the primary case

was isolated than when it was not."

8equel(B of the Diphtheroid Angina.—"J^^Q milder type is in part, no

doubt, due to the less frequent systemic invasion. Some of the worst

forms of general streptococcus infection are, however, seen in this dis-

ease There are no peculiarities, local or general, which can be m any

way regarded as distinctive; and if the observation of Bourges should be

corroborated, even the most extensive paralysis may follow an angina

caused by it. ,. . .i j. • i

Morbid Anatomy.-A majority of the cases die of the faucial or

of the laryngeal disease. The exudation may occur in the mouth and

cover the .inner surfaces of the cheeks; it may even extend beyond, the
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lips on to the skin. This was met once in thirty autopsies at the Mont-

real General Hospital. The amount of exudation varies in different cases.

Usually the tonsils and the pillars of the fauces are swollen and covered

with the false membrane. More commonly, in the fatal cases, the exuda-

tion is very extensive, involving the uvula, the soft palate, the posterior

nares, and the lateral and posterior walls of the pharynx. These parts are

covered with a dense pseudo-membrane, in places firmly adherent, in

others beginning to separate. In extreme cases the necrosis is advanced

and there is a gangrenous condition of the parts. The membrane is of a

dirty greenish or gray color, and the tonsils and palate may be in a state

of necrotic sloughing. The erosion may be deep enough in the tonsils to

open the carotid artery, or a false aneurism may be produced in the deep

tissues of the neck. The nose may be completely blocked by the false

membrane, which may also extend into the conjunctivae and through the

Eustachian tubes into the middle ear. In cases of laryngeal diphtheria

the exudate in the pharynx may be extensive. In many cases, however, it

is slight upon the tonsils and fauces and abundant upon the epiglottis and

the larynx, which may be completely occluded by false membrane. In

severe cases the exudate extends into the trachea and to the bronchi of

the third or fourth dimension. This occurred in nearly half of my thirty

Montreal autopsies.

In all these situations the membrane varies very much in consistency,

depending greatly upon the stage at which death happens. If death has

occurred early, it is firm and closely adherent ; if late, it is soft, shreddy,

and readily detached. When firmly adherent it is torn off with difficulty

and leaves an abraded mucosa. In the most extreme cases, in which there

is extensive necrosis, the parts look gangrenous. In fatal cases the lym-

phatic glands of tlie neck are enlarged, and there is a general infiltration

of the tissues with serum ; the salivary glands, too, may be swollen. In
rare instances the membrane extends to the gullet and stomach.

On inspection of the larynx of a child dead of membranous croup, the

rima is seen filled with mucus or with a shreddy material which, when
washed off carefully, leaves the mucosa covered by a thin grayish-yellow

membrane, which may be uniform or in patches. It covers the ary-epi-

glottic folds and the true cords, and may be continued into the ventricles

or even into the trachea. Above, it may involve the epiglottis. It varies

much in consistency. I have seen fatal cases in which the exudation was
not actually membranous, but rather friable and granular. It may form
a thick, even stratified membrane, which fills the entire glottis. The ex-

udation may extend down the trachea and into the bronchi, and may pass

beyond the epiglottis to the fauces. Usually it can be readily stripped off

from the mucous membrane of the larynx and leaves exposed the swollen

and injected mucosa. On examination it is seen that the fibrinous mate-
rial has involved chiefly the epithelial lining and has not greatly infiltrated

the subjacent tissues.

1
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Histological Changes.— owe largely to the labors of Wagner, Wei-

gert, and more particularly to the splendid work of Oertel, our knowledge

of the minute changes which take place in diphtheria. The following is

a brief abstract of the views of the last-named author

:

The diphtheritic poison induces first a necrosis or death of cells with

which it comes in contact, particularly the superficial epithelium and the

leucocytes. The deeper cells of the mucosa and of the other parts reached

by the poison may also be affected. The second change is hyaline trans-

formation of the dead cells, or, as Weigert terms it, the production of co-

a^rulation-necrosis. The bacilli excite inflammation with the migration of

leucocytes, which are destroyed by the poison and undergo the hyaline

change. The superficial epithelial layers undergo a similar alteration, and

what we know as the false membrane represents in large part an aggrega-

tion of dead cells, most of which have undergone the transformation into

hyaline material, and have become much distorted in shape. Genuine

fibrinous exudate is, however, associated with this coagulation-necrosis of

cells This is in all probability a conservative process by which, m a meas-

ure the poison is localized and prevented from reaching the deeper struc-

tures The laminated condition of the exudate is probably produced by

the inflammation of different layers. The formation of these foci of

necrobiosis, starting from the epithelium and proceeding mwaivl, is, ac-

cording to Oertel, the distinguishing characteristic of diphtheria, ihe

action of the poison is by no means confined_to the superficial mucosa

on which the bacilli grow. Although they do not themselves pene-

trate deeply, the contiguous bronchial glands show extensive foci of

necrosis. In severe cases these necrotic areas are found m the mternai

organs, in the solitary glands of the intestines, and in the mesenteric

^^^^The blood-vessels may themselves be much altered and the capillaries

may show extensive hyaline degeneration. Every one of the histological

changes described by Oertel in human diphtheria may be paralMed in the

experimental disease induced by the Klebs-Loeffler bacillus. Welch and

Flexner have shown that similar foci of necrosis with nuclear fragmenta-

tion in lymphatic glands, the liver, spleen, intestinal mucosa and other

parts, occur in the experimental diphtheria of guinea-pigs, and they have

demonstrated that these necroses are due to the so-called tox-albumm of

the diphtheria bacillus. The local exudate is caused by the bacilli them-

selves and cannot be produced by the tox-albumin alone

The changes in the other organs are variable. When death has oc-

curred from asphyxia there is general congestion of the viscera.

Capillary bronchitis, areas of collapse, and patches of broncho-pneu-

monia are almost constantly found in fatal cases. The ^---P"-™-
nia complicating diphtheria often contains the Klebs-Loeffler bae^^^^^^^^^^^^^

usuallv in combination with the streptococcus pyogenes or the diplococcus

"neumo^^r These latter organisms, particularly the streptococcus, are
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the most frequent cause of the pulmonary complications of diphtheria.

In very malignant cases the blood may be fluid. Fibrinous coagula may

be found in the heart, but the wide-spread idea that they may cause sud-

den death is erroneous. Myocardial changes are not infrequent, and in

certain cases sudden death is due to heart-failure in consequence of degen-

eration of the muscle-fibres. Endocarditis is extremely rare. It was not

present in one of my thirty autopsies. The serous membranes often show

ecchymoses. The kidneys present parenchymatous changes, such as are

associated^.with acute febrile affections. There may, however, be acute

nephritis. The spleen and liver show the usual febrile changes. The

spleen is not always enlarged. General streptococcus septicaemia or

lesions of internal organs due to localizations of the streptococcus pyo-

genes are common and most dangerous complications of diphtheria. The
Klebs-Loeffler bacillus may be found at autopsy in the blood and internal

organs, but usually only in small number.

Symptoms.—The period of incubation is "from two to seven days,

oftenest two."

The initial symptoms are those of an ordinary febrile attack—slight

chilliness, fever, and aching pains in the back and limbs. In mild cases

these symptoms are trifling, and the child may not feel ill enough to go

to bed. Usually the temperature rises within the first twenty-four hours

to 102-5° or 103° ; in severe cases to 104°. In young children there may
be convulsions at the outset.

Pharyngeal DipMheria.—In a typical case there is at first redness of

the fauces, and the child complains of slight difficulty in swallowing.

The membrane first appears upon the tonsils, and it may be a little diffi-

cult to distinguish a patchy diphtheritic pellicle from the exudate of the

tonsijlar crypts. The pharyngeal mucous membrane is reddened, and

the tonsils themselves are swollen. By the third day the membrane has

covered the tonsils, the pillars of the fauces, and perhaps the uvula, which

is thickened and oedematous, and may fill completely the space between

the swollen tonsils. Tlie membrane may extend to the posterior wall of

the pharynx. At first grayish-whfte m color, it changes to a dirty gray,

often to a yellow white. It is firmly adherent, and when removed leaves

a bleeding, slightly eroded surface, which is soon covered by fresh exudate.

The glands in the neck are swollen, and may be te^nder. The general

condition of a patient in a ease of moderate severity is usually good ; the

temperature not very high in the absence of complications ranging from
102° to 103°. The pulse range is from 100 to 120. The local condition

of the throat is nat of great severity, and the constitutional depression is

slight. The symptoms gradually abate, the swelling of the neck dimin-

ishes, the membranes separate, and fro-m the seventh to the tenth day the

throat becomes clear and convalescence sets in.

Clinically atypical forms are extremely common, and I follow here

Koplik's division

:
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(a) There may be no local manifestation of membrane, but a simple

catarrhal angina associated sometimes with a croupy cough. The detec-

tion in these cases of the Klebs-Loeffler bacillus can alone determine the

diagnosis. Such cases are of great moment, inasmuch as they may com-

municate the severer disease to other children.

(b) There are cases in which the tonsils are covered by a pultaceous

exudate, not a consistent membrane.

(c) Cases presenting a punctate form of membrane, isolated, and

usually on the surface of the tonsils.

(d) Cases which begin and often run their entire course with the local

picture of a typical lacunar amygdalitis. They m£fy be mild, and the

local exudate may not extend, but in other cases there are rapid develop-

ment of membrane, and extension of the disease to the pharynx and the

nose, with severe septic and constitutional symptoms.

(e) Under the term " latent diphtheria " Heubner has described cases,

usually secondary, occurring chiefly in hospital practice, in young persons

the subject of wasting affections, such as rickets and tuberculosis. There

are fever, naso-pharyngeal catarrh, and gastro-intestinal
,

disturbances.

Diphtheria may not be suspected until severe laryngeal complications

develop, or the condition may not be determined until post mortem.

Systemic Infection.—The constitutional disturbance in mild diphtheria

is very slight. There are instances, too, of extensive local disease without

grave systemic symptoms. As a rule, the general features of a case bear

a definite relation to the severity of the local disease. There are rare

instances in which from the outset the constitutional prostration is ex-

treme, the pulse frequent and small, the fever high, and the nervous

phenomena pronounced ; the patient may sink in two or three days

overwhelmed by the intensity of the toxaemia. There are cases of this

sort in which the exudation of the throat may be slight, but usually the

nasal symptoms are pronounced. The temperature may be very shghtly

raised or even subnormal. More commonly the severe systemic symp-

toms appear at a later date when the pharyngeal lesion is at its height.

They are constantly present in extensive disease, and when there is a

sloughing, foitid condition. The lymphatic glands become greatly en-

larged ; the pallor is extreme ; the face has an ashen-gray hue
;
the pulse

is rapid and feeble, and the temperature sinks below normal. In the

most aggravated forms there are gangrenous processes in the throat, and

in rare instances, when life is prolonged, extensive sloughing of the tis-

sues of the neck.
^ t +

Escherich accounts for the discrepancy sometimes observed between

the severity of the constitutional disturbance and the intensity of the

local process, by assuming varying degrees of susceptibility to the diph-

theria bacillus on the one hand, and to its poison on theotlier hand.

With high local susceptibility of a part to the action of the bacillus, witli

little general susceptibility to the toxjne, there is extensive local exudate



DIPHTHERIA. 113

with mild constitutional symptoms, or vice versa, severe systemic disturb-

ance with limited local inflammation.

A leucocytosis is present in diphtheria. Morse does not think it of any

prognostic value, since it is present and may be pronounced in mild cases.

Nasal DipMheria.—In cases of pharyngeal diphtheria the Klebs-Loef-

fler bacillus is found on the mucous membrane of the nose and in the

secretions, even when no membrane is present, but it may apparently

produce two affections similar enough locally but widely differing in

their general features.

In membranous or fibrinous rhinitis, a very remarkable affection seen

usually in children, the nares are occupied by thick membranes, but there

is an entire absence of any constitutional disturbance. The condition

has been studied very carefully by Park, Abbott, Gerber and Podack,

and others. Ravenel has collected seventy-seven cases (Medical IsTews,

1895, I), in forty-one of which a bacteriological examination was made,

and in thirty-three the Klebs-Loeffler bacillus was present. All the cases

ran a benign course, and in all but a few the membrane was limited to

the nose, and the constitutional symptoms were either absent or very

slight. Remarkable and puzzling features are that the disease runs a

benign course, and that infection of other children in the family is ex-

tremely rare.

On the other hand, nasal diphtheria is apt to present a most malignant

type of the disease. The infection may be primary in the nose, and in a

case recently in my wards there was otitis media,, and the Klebs-Loeflfler

bacillus was separated from the discharge before the condition of nasal

diphtheria was suspected. While some cases are of mild character, others

are very intense, and the constitutional symptoms most profound. The
glandular inflammation is usually very intense, due, as Jacobi points out,

to the great richness of the nasal mucosa in lymphatics. From the nose

the inflammation may extend through the tear-ducts to the conjunctiva

and into the antra.

Laryngeal Diphtheria.

—

Membranous Croup.—With a very large pro-

portion of all the cases of membranous laryngitis the Klebs-Loeffler

bacillus is associated ; in a much smaller number other organisms, particu-

larly the streptococcus, are found. Membranous croup, then, may be said

to be either genuine diphtheria or diphtheroid in character. Of 286 cases

in which the disease was confined to the larynx or bronchi, in 229 the

Klebs-Loeffler bacilli were found. In 57 they were not present, but 17

of these cultures were unsatisfactory (Park and Beebe). The strepto-

coccus cases are more likely to be secondary to other acute diseases.

Symptoms.—Naturally, the clinical symptoms are almost identical in

the non-specific and specific forms of membranous laryngitis.

The affection begins like an acute laryngitis with slight hoarseness and

rough cough, to which the term croupy has been applied. After these

symptoms have lasted for a day or two with varying intensity, the child



lU SPECIFIC INFECTIOUS DISEASES.

suddenly becomes worse, usually at night, and there are signs of impeded

respiration. At first the difficulty in breathing is paroxysmal, due proba-

bly to more or less spasm of the muscles of the glottis. Soon the dyspnoea

becomes continuous, inspiration and expiration become difficult, particularly

the latter, and with the inspiratory movements the epigastrium and lower

intercostal spaces are retracted. The voice is husky and may be reduced

to a whisper. The color gradually changes and the imperfect aeration of

the blood is shown in the lividity of the lips and finger-tips. Eestlessness

comes on and the child tosses from side to side, vainly trying to get breath.

Occasionally, in a severer paroxysm, portions of membrane are coughed out.

The fever in membranous laryngitis is rarely very high and the condition

of the child is usually very good at the time of the onset. The pulse is

always increased in frequency and if cyanosis be present is small. In fav-

orable cases the dyspnoea is not very urgent, the color of the face remains

good, and after one or two paroxysms the child goes to sleep and wakes m
the morning, perhaps without fever and feeling comfortable. The attack

may recur the following night with greater severity. In unfavorable cases

the dyspnoea becomes more and more urgent, the cyanosis deepens, the

child after a period of intense restlessness, sinks into a semi-comatose

state,' and death finally occurs from poisoning of the nerve centres by car-

bon dioxide. In other cases the onset is less sudden and is preceded by a

lono-er period of indisposition. As a rule, there are pharyngeal symptoms.

The constitutional disturbance may be more severe, the fever higher, and

there may be swelling of the glands of the neck. Inspection of the fauces

may show the presence of false membranes on the pillars or on the tonsils.

Bacteriological examination can alone determine whether these are due to

the Klebs-Loeffler bacillus or to the streptococcus. Fagge held that non-

contagious membranous croup may spread upward from the larynx ]ust as

diphtheritic inflammation is in the habit of spreading downward from the

fauces. Ware, of Boston, whose essay on croup is perhaps the most sohd

contribution to the subject made in this country, reported the presence of

exudate in the fauces in U out of 75 cases of croup. These observations

were made prior to 1840, during periods in which diphtheria was not

epidemic to any extent iu Boston. In protracted cases pulmonary symp-

toms may develop, which are sometimes due to the difficulty m expelhng

the muco-pus from the tubes ; in others, the false membrane extends into

the trachea and even into the bronchial tubes. During the paroxysm the

vesicular murmur is scarcely audible, but the laryngeal stridor may be

loudly communicated along the bronchial tubes.
_

Diphtheria of Other Parts-Primary diphtheria occurs occasionally

in the conjunctiva. It follows in some instances the affection of the

nasal mucous membrane. Some of the cases are severe and serious, but

Th s been shown by 0. Priinkel and others that the diphther. ba^^^^^

may be present in a conjunctivitis catarrhal in character, or associated

with only slight croupous deposits.
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Diphtheria of the external auditory meatus is seen in rare instances

in which there are diphtheritic otitis media and extension through the

tympanic membrane.

Diphtheria of 'the sJciti is most frequently seen in the severer forms of

pharyngeal diphtheria, in which the membrane extends to the mouth and

lips, and invades the adjacent portions of the skin of the face. The skin

about the anus and genitals may also be attacked. Pseudo-membranous

inflammation is not uncommon on ulcerated surfaces and wounds. In

very many of these cases it is a streptococcus infection, but in a majority,

perhaps, in which the patient is suffering with diphtheria, the Klebs-Loef-

fler bacillus will be found in the fibrinous exudate. As proposed by Welch,

the term " wound diphtheria " should be limited to infection of a wound

by the Klebs-Loeffler bacillus. This " may manifest itself as a simple

inflammation, or inflammation with superficial necrosis, or inflammation

with more or less adherent pseudo-membrane. The conditions as regards

varying intensity and character of the infection, association with other

bacteria, particularly streptococci, and the necessity of a bacteriological

examination to establish the diagnosis, are in no way different in the

diphtheria of wounds from those in diphtheria of mucous membranes.

Wound diphtheria may occur without demonstrable connection with cases

of diphtheria and without affection of the throat in the individual at-

tacked, but such occurrences are rare " (Welch). Paralysis may follow

wound diphtheria. Pseudo-membranous inflammations of wounds are

caused more frequently by other micro-organisms, particularly the strep-

tococci pyogenes, than by the Klebs-Loeffler bacillus. The fibrinous

membrane so common in the neighborhood of the tracheotomy wound in

diphtheria is rarely associated with the Klebs-Loeffler bacillus.

Complications and Sequelee.—Of local complications, hsemor-

rhage from the nose or throat may occur in the severe ulcerative cases.

Skin rashes are not infrequent, particularly the diffuse erythema. Occa-

sionally there is urticaria and in the severe cases purpura. The pulmonary

complications are extremely important. Fatal cases almost invariably show

capillary bronchitis with broncho-pneumonia and large patches of collapse.

In very bad cases, with extensive sloughing, the septic particles may reach

the bronchi and excite gangrenous processes which may lead to severe and

fatal haemorrhage.

Renal complications are common. Albuminuria is present in all

severe cases. It may cause with the usual tests only a slight turbidity of

the urine, the ordinary febrile albuminuria. In others there is a large

amount of albumin, curdy in character. It is only when the albumin is in

considerable quantity and associated with epithelial or blood casts that the

condition indicates parenchymatous nephritis and is alarming. The

nephritis may be quite early in the disease. It sets in occasionally with

complete suppression of the urine. In comparison with scarlet fever the

renal chang^es lead less frequently to general dropsy. Mention has already
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beeu made of the frequency and gravity of septicaemia and local infection

of internal parts due to invasion of the streptococcus pyogenes, which is

nearly a constant attendant of the' Klebs-Loeffler bacillus in the human
body.

Of the sequela3 of diphtheria, paralysis is by far the most important.

This can be experimentally produced in animals, as already noted, by the

inoculation of the toxic material produced by the bacilli. The paralysis

occurs in a variable proportion of the cases, ranging from 10 to 15 and

even to 20 per cent. It is strictly a sequel of the disease, coming on usu-

ally in the second or third week of convalescence. Occasionally it comes

as early as the seventh or eighth day of the disease. It may follow very

mild cases
;
indeed, the local disease may be so trifling that the onset of

the paralysis alone call s^attention to the true_ nature of the trouble. It is

proportionately less frequent in children than in adults.

The disease is a toxic neuritis, due to the absorption of the poison,

and, like other forms of multiple neuritis, has an extremely complex symp-

tomatology, according to the nerves which are aiiected. The paralysis

may be local or general.

Of the local paralyses the most common is that which affects the pal-

ate. This gives a nasal character to the voice, and, owing to a return of

liquids through the nose, causes a difficulty in swallowing. These may be

the only symptoms. The palate is seen to be relaxed and motionless, and

the sensation in it is also much impaired. The affection may extend to

the constrictors of the pharynx, and deglutition become embarrassed.

Within two or three weeks or even a shorter time the paralysis disappears.

In many cases the affection of the palate is only part of a general neuritis.

Of other local forms perhaps the most common are paralysis of the eye-

muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and loss

of power of accommodation. Facial paralysis m3,y develop. The neuritis

may be confined to the nerves of one limb, though more commonly the

legs or the arms are affected together. Very often with the palatal paral-

ysis is associated a weakness of the legs without definite palsy but with loss

of the knee-jerk.

Heart symptoms are not uncommon. There may be great retardation,

even to thirty beats in the minute. Bradycardia and tachycardia may

alternate in the same patient. Heart-failure and fatal syncope may occur

at the height of the disease or during convalescence. If "they occur during

the fever, the child, perhaps after an exaggeration of symptoms, presents an

unusual pallor. The pulse becomes weak and rapid, but may fall to fifty,

forty, or even lower. The extremities are cold, the temperature sinks, and

death takes place, with all the features of collapse, within a few hours.

More frequently the fatal collapse comes during convalescence, even as

late as the sixth or seventh week after apparent recovery. The attack

may set in abruptly, perhaps following a sudden exertion. More com-

monly there have been symptoms pointing to disturbed cardiac rhythm.
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or even fainting-spells. In some instances vomiting has preceded the

serious cardiac attack. There may be no physical signs other than slight

increase in the cardiac dulness and a gallop-rhythm indicating dilatation.

These symptoms were formerly ascribed to cardiac thrombosis or to endo-

carditis. Possibly in some of the cases the result is due, as pointed out

by Mosler and Leyden, to an infectious myocarditis, but in a majority

of the cases the symptoms are probably due to a neuritis of the cardiac

nerves.

The multiple form of diphtheritic neuritis is not uncommon. It may
begin with the palatal affection, or with loss of power of accommodation

and loss of the tendon reflexes. This last is an important sign, which, as

Bernhardt, Buzzard, and R. L. MacDonnell have shown, may occur early,

but is not necessarily followed by other symptoms of neuritis. There is

paraplegia, which may be complete or involve only the extensors of the

feet. The paralysis may extend and involve the arms and face and render

the patient entirely helpless. The muscles of respiration may be spared.

The chief danger in these severer forms comes from the involvement of

the heart and of the muscles of respiration ; but the outlook is in many
cases not so bad as the patient's condition would indicate. Of thirteen

cases collected by Cadet de Gassicourt six died. The sphincters may be

involved, though they are often spared.

Diagnosis.—The presence of the Klebs-Loeffler bacillus is regarded

by bacteriologists as the sole criterion of true diphtheria, and as this or-

ganism may be associated with all grades of throat affections, from a

simple catarrh to a 'sloughing, gangrenous process, it is evident that in

many instances there will be a striking discrepancy between the clinical

and the bacteriological diagnosis. One inestimable value of the recent

studies has been the determination of the diphtherial character of many
of the milder forms of tonsillitis and pharyngitis.

The bacteriological diagnosis is simple. The plan adopted by the

New York Health Department is a model which may be followed with

advantage in other cities. Outfits for making cultures, consisting of a

box containing a tube of blood-serum and a sterilized swab in a test-tube,

are distributed to about forty stations at convenient points in the city.

A list of these places is published, and a physician can obtain the outfit

free of cost. The directions are as follows :
" The patient should be

placed in a good light, and, if a child, properly held. In cases where it is

possible to get a good view of the throat, depress the tongue and rub the

cotton swab gently but freely against any visible exudate. In other
cases, including those in which the exudate is confined to the larynx,

avoiding the tongue, pass the swab far back and rub it freely against the

mucous membrane of the pharynx and tonsils. Without laying the swab
down, withdraw the cotton plug from the culture-tube, insert the swab,
and rub that portion of it which has touched the exudate gently but
thoroughly all over the surface of the blood-serum. Do not push the
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swab into the blood-serum, nor break the surface in any way. Then re-

place the swab in its own tube, plug both tubes, put them in the box, and

return the culture outfit at once to the station from which it was ob-

tained." The culture-tubes which have been inoculated are kept in an

incubator at 37° 0. for twelve hours and are then ready for examination.

Some prefer a method by which the material from the throat collected on

a sterile swab, or, as recommended by von Esmarch, on small pieces of

sterilized sponge, is sent to the laboratory where the cultures and micro-

scopical examination are made by a bacteriologist.

An immediate diagnosis- without the use of cultures is often possible

by making a smear preparation of the exudate from the throat. The

Klebs-Loeffler bacilli may be present in sufficient numbers, and may be

quite characteristic to an expert. In this connection may be given the

following statement by Park, who has had such an exceptional experi-

ence :
" The examination by a competent bacteriologist of the bacterial

growth in a blood-serum tube which has been properly inoculated and

kept for fourteen hours at the body temperature can be thoroughly relied

upon in cases where there is visible membrane in the throat, if the culture

is made during the period in which the membrane is forming, and no

antiseptic, especially no mercurial solution, has lately been applied. In

cases in which the disease is confined to the larynx or bronchi, surpris-

ingly accurate results can be obtained from cultures, but in a certain pro-

portion of cases no diphtheria bacilli will be found in the first culture,

and yet will be abundantly present in later cultures. We believe, there-

fore, that absolute reliance for a diagnosis cannot be placed upon a single

culture from the pharynx in purely laryngeal cases."

Where a iacteriological examination cannot be made, the practitioner

must regard as suspicious all forms of throat affections in children, and

carry out measures of isolation and disinfection. In this way alone can

serious errors be avoided. It is not, of course, in the severer forms of

membranous angina that mistake is likely to occur, but in the various

lighter forms, many of which are in reality due to the Klebs-Loeffler

bacillus. ,

A large proportion of the cases of diphtheroid inflammation of the

throat are due to the streptococcus pyogenes. They are usually milder,

and the liability to general infection is less intense; still, m scarlet fever

and other specific fevers some of the most virulent cases of throat disease

which we see, with intense systemic infection, are caused by this micro-

organism. These streptococcus cases are probably much less numerous

than the figures which I have given would indicate. The more careful

examinations in the diphtheria pavilions of hospitals, particularly m

Europe, have shown that in the large majority of cases admitted the

Klebs-Loeffler bacillus is present. I have already referred, under the sec-

tion on scarlet fever, to the question of the diagnosis between scarlet fever

with severe angina and diphtheria.
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Prognosis.—In hospital practice the disease is very fatal, the per-

centage of deaths ranging from thirty to fifty. This is due in great part

to the admission only of the severer forms. In country places the disease

may display an appalling virulence. In cases of ordinary severity the out-

look is usually good. Death results from involvement of the larynx, sep-

tic infection, sudden heart-failure, diphtheritic paralysis, occasionally

from uraemia, and sometimes from broncho-pneumonia developing during
convalescence.

Prophylaxis.—Isolation of the sick, disinfection of the clothing

and of everything that has come in contact with the patient, careful scru-

tiny of the milder cases of throat disorder, and more stringent surveillance

in the period of convalescence are the essential measures to prevent the
spread of the disease. Suspected cases in families or schools should be at

once isolated or removed to a hospital for infectious disorders. When a
death has occurred from diphtheria, the body should be wrapped in a
sheet which has been soaked in a corrosive-sublimate solution (1 to

3,000), and placed in a closely sealed coffin. The funeral should always
be private.

In cases of well-marked diphtheria these precautions are usually car-

ried out, but the chief danger is from the milder cases, particularly the
ambulatory form, in which the disease has perhaps not been suspected.
Mixing with susceptible children the disease is thus conveyed. The
healthy children in a family in which diphtheria exists may carry the dis-

ease to their school-fellows. A striking illustration of the way in which
diphtheria is spread is given by Park and Beebe : " The child of a man
who kept a candy store developed diphtheria ; there were four other chil-

dren in the family, and these were in no way isolated from the sick, yet
none of them developed diphtheria ; but children who bought candy at
the store, and other children coming in contact with these in school,
developed diphtheria. The secondaiy cases ceased to develop so soon as
the candy store had been closed."

A very important matter in the prophylaxis relates to the period of
convalescence. It has been shown by numerous observations that, after all

the membrane has cleared away, virulent bacilli may persist in the throat i,

from periods ranging from six weeks to six months, or even longer.
|There is evidence to show that the disease may be communicated by such
|

cases, so that isolation should be continued in any given case until the
)

bacteriological examination shows that the throat is free.

It cannot be too strongly emphasized that the important elements
m the prophylaxis of diphtheria are the rigid scrutiny of the milder
types of throat affection, and the thorough isolation and disinfection of
the individual patients.

Careful attention should be given to the throats and mouths of chil-
dren, particularly to the teeth and tonsils, as Caille has urged. Swollen
and enlarged tonsils should be removed. In persons exposed, the anti-
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septic mouth washes, such as corrosive sublimate (1 to 10 000), chlorine

water (1 to 1,100), or swabbing the throat with a diluted Loeffler's solu-

"°
Trrmer-Sfimportant points are hygienic measures to pre-

vent Jhe spread of the maMy, local treatment of the throat to destroy

thfbSredication, general or speciflc, to counteract the eUects of the

toxines and, lastly, to treat the complications and sequels.

(») Hygienic Seasures.-The patient should be in a room from wluch

the carpel curtains, and superfluous furniture have been removed. The

temps atu 'e should be about 68°, and thorough veutdat.on should be

secured The air may be kept moist by a kettle or a steam-a om.zer. I

possMe only the nurse, the child's mother, and the doctor should come
possible, only tn

, phjsiciau should wear
m contact w h the pat ent 8

^^^^^^ thoroughly wash his

L^aXf; InVLSsublimate solution. The strictest quarau-

,L should be employed against other members m the hou e.

l1i Treatoent.-In mild cases the throat symptoms are alone

proSu^ ^fgrs local—^^'^^1^^^^^^^^^^^^

I\i:":s^ l":^ellrtf sTutronrhave been recommended

s rclr:^^"ra- ^^^^^^^^

-r^t'tTutt"^^^^^^^^^
ir:X thtoug^ the nostrils. The following solutions may he

^"^t/et's solution: Menthol, 10 —
0 c^c'*"'

c. c. Li,. •

;%ttLrInet^ acid, live

Corrosive sublimate, 1 to i,UUU, eiuier diu^ic

grrammes to the litre.
„inr>iTril <5nTntion, is much

!mpr"e%leC ZtZHH^^X^ ^^^^^^^

carbolic acid.
-.-.ovphlnrTde of iron, a drachm

other solution is: The tincture of he
15 to ao

and a half, in glyeerine, one ounce, water on ouu e, w 1
ro

minims of oavbolic acid Chlorine wate ,
bone a^^^^^

trial, is perhaps the most satisfactory.
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Nasal diphtheria requires prompt and thorough disinfection of the

. passages. Jacobi recommends chloride of sodium, saturated boric acid,

or one part of bichloride of mercury,' thirty-five of chloride of sodium,
and one thousand of water, or the one-per-cent solution of carbolic acid.

Loeffler's solution may be used. It may be applied with a syringe or a
spray. To be effectual the injection must be properly given. The nurse
should be instructed to pass the nozzle of the syiinge horizontally, not
vertically ; otherwise the fluid will return through the same nostril.

When the larynx becomes involved, a steam tent may be arranged
upon the bed, so that the child may breathe an atmosphere saturated
with moisture. If the dyspnoea becomes urgent, an emetic of sulphide of

zinc or ipecacuanha may be given. When the signs of obstruction are
marked there should be no delay in the performance of intubation or
tracheotomy.

Hot applications to the neck are usually very grateful, particularly to
young children, though in the case of older children and adults the ice

poultices a,re to be preferred.

(c) General Measures.—The food should be liquid—milk, beef juices,

barley water, albumen water, and soups. The child should be encouraged
to drink water freely. When the pharyngeal involvement is very great
and swallowing painful, nutritive enemata should be used.- In cases with
severe constitutional symptoms stimulants should be given early.

Medicines given internally are of very little avail in the disease.
There is still a wide-spread belief in the profession that forms of mercury
are beneficial. The tincture of the perchloride of iron is also very warmly
recommended. We are still, however, without remedies which can directly
counteract the tox-albumins of this disease, and we must rely on general
measures of feeding and stimulants to support the strength.

The convalescence of the disease is not without its dangers, and pa-
tients should be very carefully watched, particularly if there are signs of
heart weakness.

The diphtheritic paralysis requires rest in bed, and in those cases in
which the heart rhythm is disturbed the avoidance of sudden exertion.
In the chronic forms with wasting, massage, electricity, and strychnine
are invaluable aids. If swallowing becomes very difficult, the patient
must be fed with the stomach-tube, which is very much preferable to
feeding per rectum.

(d) Antitoxine Treatment.—As above mentioned, animals may be ren-
dered immune against diphtheria, and the blood of an animal so treated i

,

when introduced into another animal protects it from infection with the 1

bacilli of the disease. The observations of Behring, Roux, and others ^

have shown -that the use of the_bloqd-^3M3inL,of .animals rendered arti-
ficial^immune against diphtheria has an important "healmg influence
upon_diphtheri!i Pj^oTitaneously acquifect ih man/ ln preparing the blood-
serum it is vei-y desirable, of course, to have a uniform standard of strength.
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One tenth of one €ubic centimetre of what Behring calls his normal serum

will counteract ten times the minimum of diphtheria poison fatal for a

guinea-pig weighing 300 grammes. One cubic centimetre of this normal

Lum he calls an antitoxine unit. The serum prepared by his method

comes labelled in three strengths: No. 1 is sixty times the strength of the

normal serum ; No. 2 is one hundred times as strong
;
and No^3 is c)ne

hundred and forty times as strong. As a rule, m ordinary cases a flask of

the No. 1 serum of Behring, containing sixty antitoxine units is first used

The injection may be made into the skin of the side of the buttock o

flank On the following day, if the condition has not improved, a flask of

the No 2 serum should be used. If the case is very severe or not seen

until late, it is best to use the stronger No. 3 solution at once.

A large number of preparations are now on the market, and some

caution has to be exercised by the practitioner as to the serum which he

'"fn'favorable cases the effects of the serum are ^e^-J^^
^'^^^^^t

ioration of both the local and general symptoms. Withm twenty-four

hou the swelling of the fauces subsides and the membrane begins to dis-

app Ir Afc the s'ame time the temperature falls, the pulse becomes slower

and the general condition of the patient improves in every way. In cases

fmodeSe severity, when the injections are employed^^^^
ment in both the throat and constitutional symptoms is certainly very

s iking. The earlier the cases come under treatment tbe better are the

results There are cases, however, of great severity m which the anti-

toxine has been employed early and yet has not saved life.

Among the untoward effects of the treatment may be the development

of a ralibscess, which, however, is rare, diffuse

^y^^^Xt^^-
and albuminuria. None of these are serious,

"^^'^^^^^'^^^^^^

elusive that the incidence of albuminuria is greater m the cases treated

^%TelZ^^^l effects of the treatment are seen in the great r^uction

of the mortality from the disease. The following figures may be quoted

t mLI^ation/The mortality in Berlin during 1894-
3^^^^^^^^^

after the introduction of the antitoxine treatment, m 1,390 cases the mor

n^TfigtL^firWs clinic in Berlin ai. still more confirn^

tive InL four years preceding the int^duction of the -t.tc^ne t

;

S^:t^^i:^res. for Internal Medicine at Munich in

^^^irS:^c^::C^; ^^;!r«s were treated with seventy-nin.

deafhsA'a molality of' 25/per cent. The mortality for the same peiiod

last year was 44-5 per cent.
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A very imicli larger number of cases must be treated over a long

period before final judgment can be reached ; meanwhile the treatment

should be adopted in the cases of true diphtheria.

The question of immunizing those exposed to the disease is a very

practical one. It has been carried out on a large scale in some institu-

tions with satisfactory results. An injection of the 'No. 1 Behring is

given, and if thought proper repeated in a few days. The immunity ap-

pears to be transient, only persisting for a few weeks.

XVI. ERYSIPELAS.

Definition.—An acute, contagious disease, characterized by a special

inflammation of the skin caused by streptococci.

Etiology.—Erysipelas is a wide-spread affection, endemic in most

communities, and at certain seasons epidemic. We are as yet ignorant of

the atmospheric or telluric influences which favor the diffusion of the

poison.

It is particularly prevalent in the spring of the year. Of 2,012 cases

collected by Anders, 1,214 occurred during the first five months of the

year. April had the largest number of cases. The affection prevails

extensively in old, ill-ventilated hospitals and institutions in which the

sanitary conditions are defective. With the improved sanitation of late

years the number of cases has materially diminished. It has been ob-

served, however, to break out in new institutions under the most favorable

hygienic circumstances. Erysipelas is both contagious and inoculable
;

but, except under special conditions, the poison is not very virulent and

does not seem to act at any great distance. It can be conveyed by a third

person. The poison certainly attaches itself to the furniture, bedding, and
walls of rooms in which patients have been confined.

The disposition to the disease is wide-spread, but the susceptibility is

specially marked in the case of individuals with wounds or abrasions of

any sort. Eecently delivered women and persons who have been the sub-

ject of surgical operations are particularly prone to it. A wound, how-
ever, is not necessary, and in the so-called idiopathic form, although it

may be difficult to say that there was not a slight abrasioji about the nose

or lips, in very many cases there certainly is no observable external lesion.

Chronic alcoholism, debility, and Bright's disease are predisposing

agents. Certain persons show a special susceptibility to the disease, and
it may recur in them repeatedly. There are instances, too, of a family

predisposition to the disease.

The specific agent of the disease is the streptococcus pyogenes, with
which the streptococcus erysipelatos appears to be identical. The fever

and constitutional symptoms are due in great part to the toxins ; the more
serious visceral complications are the result of secondary infection.
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Morbid Anatomy—Erysipelas is a simple inflammation. In its

uncomplicated forms there is seen, post mortem, little else than inflamma-

tory ffidema. Investigations have shown that the cocci are found chiefly

in the lymph-spaces and most abundantly in the zone of spreading inflam-

mation In the uninvolved tissue beyond the inflamed margin the mi-

crococci are to be found in the lymph-vessels, and it is here, according to

Metschnikofi and others, that an active warfare goes on between the leuco-

cytes and the cocci (phagocytosis). In more extensive and yirulent forms

of the disease there is usually suppuration. It is stated that the inflam-

mation may pass inward from the scalp through the skull to the meninges.

This I have never seen, but in one case I traced the extension from the

face along the fifth nerve to the meninges, where an acute meningitis and

thrombosis of the lateral sinus were excited.

The visceral complications of erysipelas are numerous and important.

The majority of them are of a septic nature. Infarcts occur m the lungs^

spleen, and kidneys, and there may be the general evidences of pyemic

'""^lome of the worst cases of malignant endocarditis are secondary to

erysipelas ;
thus, of twenty-three cases, three occurred m connection with

this disease. Septic pericarditis and pleuritis also occur
^

As iust mentioned, the disease may in rare cases extend and involve

the meninges. Pneumonia is not a very common complication.

Acute nephritis is also met with; it is often ingrafted upon an old

"'"syr^~.--T^e following description applies specially to erysipelas

of thfface and head, the form of the disease which the physician is most

commonly called upon to treat.

The incubation is variable, probably from three to seven days.

The stage of invasion is often marked by a rigor, and fo^owed by a

rapid rise fn the temperature and all the characters of an a- e fe e •

When there is a local abrasion, the spot is slightly reddened
;
but i t i

d opathic, there is seen within a few hours slight

-^---J^
of the nose and on the cheeks. The swelling and tension of the ^

m

increase and within twenty-four hours the external symp .

marked. The skin is smooth, tense, and CBdematous. It oo^s led, f e^

hot, and the superficial layers of the ^P-iermis may be lifted

S:ea. a., ^fto^n, o. palpation, >7^»:^;*-:rorltit ^erlt
the skin which is not yet reddened. liven in a ca e oi m

the face is enormously swollen, the eyes are c osed, f ^^^^^^^^^^

cedematous, the ears thickened, the scalp is swollen, and the patients
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features are quite unrecognizable. The formation of blebs is common on

the eyelids, ears, and forehead. The cervical lymph-glands are swollen,

but are usually masked in the a3dema of the neck. The temperature keeps

high without marked remissions for four or five days and then deferves-

cence takes place by crisis. Leucocytosis is present. The general condi-

tion of the patient varies much with his previous condition of health. In

old and debilitated persons, particularly in those addicted to alcohol, the

constitutional depression from the outset may be very great. Delirium

is present, the tongue becomes dry, the pulse feeble, and there is marked

tendency to death from toxc^mia. In the majority of cases, however, even

with extensive disease, the constitutional disturbance, considering the

height of the fever range, is slight. The mucous membrane of the mouth

and throat may be swollen and reddened. The erysipelatous inflammation

may extend to the larynx, but the severe oedema of this part occasionally

met with is commonly due to the extension of the inflammation from

without inward.

There are cases in which the inflammation extends from the face to

the neck, and over the chest, and may gradually migrate or wander over

the greater part of the body {E. migrans).

The close relation between the erysipelas coccus and the pus organisms

is shown by the frequency with which suppuration occurs in facial ery-

sipelas. Small cutaneous abscesses are common about the cheeks and

forehead and neck, and beneath the scalp large collections of pus may

accumulate. Suppuration seems to occur more frequently in some epi-

demics than in others, and at the Philadelphia Hospital one year nearly

all the cases in the erysipelas wards presented local abscesses.

Complications.—Meningitis is rare. The cases in which death

occurs with marked brain symptoms do not usually show,- post mortem,

meningeal affection. The delirium and coma are due to the fever, or to

toxemia.

Pneumonia is an occasional complication. Ulcerative endocarditis

and septicEemia are more common. Albuminuria is almost constant,

particularly in persons over fifty. True nephritis is occasionally seen.

Da Costa has called attention to curious irregular returns of the fever

which occur during convalescence without any aggravation of the local

condition.

The diagnosis rarely presents any difficulty. The mode of onset, the

rapid rise in fever, and the characters of the local disease are quite dis-

tinctive. Acute necrosis of bone may sometimes be regarded as erysipelas,

a mistake which I once saw made in connection with the lower end of the

femur.

Prognosis.—Healthy adults rarely die. The general mortality in

hospitals is about 7 per cent, in private practice about 4 per cent

(Anders). In the new-born, when the disease attacks the navel, it is

almost always fatal. In drunkards and in the aged erysipelas is a seri-
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ous affection, and death may result either from the intensity of the fever

or, more commonly, from toxaemia. The wandering or ambulatory

erysipelas, which has a more protracted course, may cause death from

exhaustion.

Treatment.—Isolation should be strictly carried out, particularly in

hospitals. A practitioner in attendance upon a case of erysipelas should

not attend cases of confinement.

The disease is self-limited and a large majority of the cases get well

without any internal medication. I can speak definitely on this point,

having, at the Philadelphia Hospital, treated many cases in this way.

The diet should be nutritious and light. Stimulants are not required

except in the old and feeble. For the restlessness, delirium, and insomnia,

chloral or the bromides may be given
;

or, if these fail, opium. When

fever is high the patient may be bathed or sponged, or, in private practice,

if there is an objection to this, antipyrin or antifebrin may be given.

Of internal remedies believed to influence the disease, the tincture of

the perchloride of iron has been highly recommended. At the Montreal

General Hospital this was the routine treatment, and doses of half a

drachm to a drachm were given every three or four hours. I am by no

means convinced that it has any special action ;
nor, so far as I know, has

any medicine, given internally, a definite control over the course of the

Of local treatment, the injection of antiseptic solutions at the margin

of the spreading areas has been much practised. Two-per-cent solutions

of carbolic acid, the corrosive sublimate and the biniodide of mercury

have been much used. The injection should be made not iuto but just

a little beyond the border of the inflamed patch. F. P. Henry has treated

a large number of cases at the Philadelphia Hospital with the latter drug,

and this mode of practice is certainly most rational.

Of local applications, ichthyol is at present much used. The inflamed

region may be covered with salicylate of starch. Perhaps as good an ap-

plication as any is cold water, which was highly recommended by Hip-

pocrates.

XVII. SEPTIOEMIA AND PYyEMIA.

In these days of asepsis physicians see many more cases of septicemia

and pyemia than do the surgeons. For one case in the post-mortem

room with the anatomical diagnosis of septimmia which comes from the

surgical or gynecological departments of the Johns Hopkins Hospital, at

least fifteen or twenty come from my medical wards. Certain terms must

first be defined.
, . ,

An infection is the morbid process induced by the invasion and growth

in the body of pathogenic micro-organisms. An infection may be local,

as in a boil, or general, as in some cases of anthrax.
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An intoxication is the morbid condition caused by the absorption of

the toxines, in large part derived from the pathogenic organisms. The

term saprcBinia is the equivalent of septic intoxication.

A hard-and-fast line cannot be drawn between an infection and an

intoxication, but agents of infection alone are capable of reproduction,

whereas those of intoxication are chemical poisons produced by the agency

of bacteria, or by vegetable and animal cells. Infectious diseases which

are communicated directly from one person to another are termed con-

tagious, and the infecting agent is sometimes spoken of as a contagium.

" Whether or not an infectious disease is contagious in the ordinary sense

depends upon the nature of the infectious agent, and especially upon the

manner of its elimination from and reception by the body. Most but not

all contagious diseases are infectious. Scabies is a contagious disease, but

it is not infectious" (Welch).

There are three chief clinical types of infection.

1. LOCAL INFECTIONS WITH THE DEVELOPMENT OF TOXINES.

This is the common mode of invasion of many of the diseases which

we have already considered. Erysipelas, diphtheria, pneumonia, tetanus,

typhoid fever, and anthrax are diseases which have sites of local infection

in which the pathogenic organisms develop ; but the constitutional effects

are caused by the absorption of the poisonous products. The diphtheria

toxine produces all the general symptoms, the tetanus toxine every feature,

of the disease without the presence of their respective bacilli. Certain of

the symptoms following the absorption of the toxines are general to all

;

others are special and peculiar, according to the organism which produces

them. A chill, fever, general malaise, prostration, rapid pulse, restless-

ness, and headache are the most frequent. With but few exceptions the

febrile disturbance is the most common feature. The most serious effects

are seen upon the nervous system and upon the heart, and the gravity of

the symptoms on the part of these organs is to some extent a measure of

the intensity of the intoxication. The organisms of certain local infec-

tions produce poisons which have special actions ; thus the diphtheria

toxine, besides having the effects already referred to, is especially prone to

attack the nervous system and to cause peripheral neuritis. The tetanus

toxine has a specific action on the motor neurons,

2. SEPTICEMIA.

Formerly, and in a surgical sense, the term " septicaemia " was used to

designate the invasion of the blood and tissues of the body by the organ-

isms of suppuration, but in the medical sense the term may be applied

to any condition in which, with or without a local site of infection, there

isjnicrobic invasion of the blood and tissues, but in whieh_there_are_no

foci of suppuration.
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(a) Progressive Septicjemia from Local Infection.—The common strep-

tococcus and staphylococcus infection is as a rule first local, and the

toxines alone pass into the blood. In other instances the cocci appear in

the blood and throughout the tissues, causing a wide-spread septicaemia

which intensifies greatly the severity of the case. Other infections m

which the bacterial invasion, local at first, may become general are pneu-

monia typhoid fever, anthrax, gonorrhoea, and puerperal fever.

The clinical features of this form are well seen in the cases of puerpe-

ral septicemia or in dissection wounds, in which the course of the infec-

tion may be traced along the lymphatics. The^ symptoms^ujually s^^^^

within twenty-four hours, and rarely later _
than;the thirl or fourth da^.

There is a chill or chilliness, with moderate fever at first, which gradually

rises and is marked by daily remissions and even intermissions The

pulse is small and compressible, and may reach 120 or higher. Gastro-

intestinal disturbances are common, the tongue is red at the margin, and

the dorsum is dry and dark. There may be early delirium or marked

mental prostration and apathy. As the disease progresses there may be

pallor of the face or a yellowish tint. Capillary hemorrhages are not

'''' TheTutlook is serious in streptococcus cases. Death may occur within

twenty-four hours, and in fatal cases life is rarely prolonged for more than

seven or eight days. On post-mortem examination there may be no oca

sTons in the viLera, and the seat of infection may present only slight

chTnZs The spleen is enlarged and soft, the blood may be extremely

darken color, and haemorrhages are common, particularly on the serous

surfaces. Neither thrombi nor emboli are found.
.

i.

Many instances of septicemia are combined infections
;
thus m diph-

theria streptococcus septicemia is a common, and
-"^^^.^^^^.^f

The local disease and the symptoms produced by absorption of the ox-

ines dominate the clinical picture; but the features are usually much

aggravated by the systemic invasion. A similar infection may develop m

typTJd feve? and In tuberculosis, and may obscure the typica picture

llading to serious errors in diagnosis. The septicemia is not always due

t&VSerT Septicemia without Recognizable Local Infection -Cr^^-

tog n tic Septicce.ua.-T\u. is a group of very gi'eat

"^^^-fj^;^ ^
physician, tile full importance of which we are only now begmnmg to

""Ihttubjects when attacked may be in perfect health; m„^
monly they are already weakened by acute or chronic illness Th^ P-^t^^io-

genl organisms are varied. The streptococcus pyogenes -f
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infection, of which 13 were due to the streptococcus pyogenes, 2 to the

staphylococcus pyogenes, and 6 to the pneumococcus. In 19 of these

cases the patients were already the subjects of some other malady, which

was aggravated, or in most instances terminated, by the general septicaemia.

The symptoms vary somewhat with the character of the micro-organisms.

In the streptococcus cases there may be chills with high, irregular fever,

and a more characteristic septic state than in the pneumococcus infection.

Most of these cases come correctly under the term " cryptogenetic septi-

caemia " as employed by Leube, inasmuch as the local focus of infection is

not evident during life, and may not be found after death. It is well to

bear in mind that there are instances of this type of affection coming on

in apparently healthy persons. The fever may be extremely irregular,

characteristically septic, and persist for many weeks. Foci of suppuration

may not develop, and may not be found even at autopsy. I have on sev-

eral occasions met with cases of an intermittent pyrexia persisting for

weeks, in which it seemed impossible to give any explanation of the phgr.

nomena, and cases which Tiltimately recovered, and in which tuberculosis

and malaria could be almost positively excluded. These cases require to

be carefully studied bacteriologically. Dreschfeld has described them as

idiopathic intermittent fever of pysemic character. Local symptoms may

be absent, though in three of his cases there was enlargement of the liver,

and in two the condition was a difiuse suppurative hepatitis.

3. SEPTICO-PYJEMIA.

The pathogenic micro-organisms which invade the blood and tissues

may settle in certain foci and there cause suppuration. When mul-

tiple abscesses are thus produced^in .connection with a general infection,

the condition is known as pygnugL-Qr, perhaps better, seplico-pyfEmia;

There are no specific organisms of suppuration, and the condition of

pyaemia may be produced by organisms other than the streptococci and

staphylococci, though these are the most common. Other forms which

may invade the system and cause foci of suppuration are the micrococcus

lanceolatus, the gonococcus, the bacillus coli comtnunis, the bacilli typhi

abdominalis, the proteus, and the bacillus pyocyaneus, and very probably

the bacillus aerogenes capsulatus. In a large proportion of all cases of

pyaemia there is a focus of infection, either a suppurating external wound,

ah osteo-myelitis, a gonorrhosa, an otitis media, an empytema, an area of

suppuration in a lymph-gland or about the appendix. In a large majority

of all these cases the common pus cocci are present.

In a suppurating wound, for example, the pus organisms induce coagu-

lation-necrosis in the smaller vessels with the production of thrombi and

purulent phlebitis. The entrance of pus organisms in small numbers

into the blood does not necessarily produce pyaamia. Commonly the

transmission to various parts from the local focus takes place by the frag-

ments of thrombi which pass as emboli to different parts, where, if the
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conditions are favorable, the pus organisms excite suppuration. A throm-

bus which is not septic or contaminated, when dislodged and impacted in

a distant vessel, produces only a simple infarction
;
but, coming from an

infected source and containing pus microbes, an independent centre of

infection is established wherever the embolus may lodge. These inde-

pendent suppurative centres in pyasmia, known as emioUc or metastatic

abscesses, have the following distribution :

(«) In external wounds, in osteo-myelitis, and in acute phlegmon of

the skin, the embolic particles very frequently excite suppuration in the

lungs, producing the well-known wedge-shaped pysemic infarcts ; but in

some cases the infected particles pass through the lungs, and there are

foci of inflammation in the heart and kidneys.

(b) Suppurative foci in the territory of the portal system, particularly

in the intestines, produce metastatic abscesses in the liver with or without

suppurative pyle-phlebitis.

Endocarditis is an event which is very liable to occur in all forms of

septictemia, and modifies materially the character of the clinical features.

Streptococci and staphylococci are the most common organisms present

in the vegetations, but the pneumococci, gonococci, tubercle bacilli, ty-

phoid bacilli, anthrax bacilli, and other forms have been isolated. The

vegetations which develop at the site of the valve lesion become covered

with thrombi, particles of which may be dislodged and carried as emboli

to different parts of the body, causing- multiple abscesses or infarcts.

Symptoms of Septico-pysemia.—In a case of wound infection,

prior to the onset of the characteristic symptoms, there may be signs of

local trouble, and, if a discharging wound, the pus may change in charac-

ter. The onset of the disease is marked by a severe rigor, during which

the temperature rises to 103° or 104° and is followed by a profuse s_weat.

These chills are repeated at intervals, either daily or every other day.

In the intervals there may be slight pyrexia. The constitutional disturb-

ance is marked and there are loss of appetite, nausea, and vomiting, and,

as the disease progresses, rapid emaciation. Transient erythema is not

uncommon. Local symptoms usually develop. If the lungs become in-

volved there are dyspnoea and cough. The physical signs may be slight.

Involvement of the pleura and pericardium is common. The tint of the

skin is changed ; at first pale and white, it subsequently becomes bile-

tinged. The spleen is enlarged, and there maybe intense pain in the

side, pointing to perisplenitis from embolism. Usually in the rapid cases

a typhoid state gradually develops, and the patient dies comatose.

In the chronic cases the disease may be prolonged for months
;
the

chills recur at long intervals, the temperature is irregular, and the condi-

tion of the patient varies from month to month. The course is usually

slow and progressively downward.

Diagnosis.—PyiBmia is a disease frequently overlooked and often

mistaken for other affections.
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Cases following a wound, an operation, or parturition are readily rec-

ognized. On the other hand, the following conditions may be over-

looked :

Osteo-fnyelitis.—Bere the lesion may be limited, the constitutional

symptoms severe, and the course of the disease very rapid. The cause of

the trouble may be discovered only post mortem.

So, too, acute septico-pysemia may follow gonorrhoea or a prostatic

abscess.

Cases are sometimes confounded with typhoid fever, particularly the

more chronic instances, in which there are diarrhcsa, great prostration,

delirium, and irregular fever. The spleen, too, may be enlarged. The

marked leucocytosis is an important diSerential point.

In some of the instances of idcerative endocarditis the diagnosis is

very difficult, particularly in what is known as the typhoid, in contradis-

tinction to the septic, type of this disease. In acute miliary tuberculosis

the symptoms occasionally resemble those of septicaemia, more commonly';

those of typhoid fever.

The post-febrile arthritides, such as occur after scarlet fever and gon-

orrhoea, are really instances of mild septic infection. The joints may

sometimes proceed to suppuration and pyaBmia develop. So, also, in tuber-

culosis of the kidneys and calculous pyelitis recurring rigors and sweats

due to septic infection are common. Iii this .latitude septic and pyaemic

processes are too often confounded with malaria. In early tuberculosis,

or even when signs of excavation are present in the lungs, and in cases of

suppuration in various parts, particularly empyema and abscess of the

liver, the diagnosis of malaria is made. The practitioner may take it as a

safe rule, to which he will find very few exceptions, t?iat an intermittent

fever tvJiich resists quinine is not malaria.

Other conditions associated with chills which may be mistaken for

pygemia are profound anemia, certain cases of Hodgkin's disease, the

hepatic intermittent fever associated with the lodgment of gall-stone at

the orifice of the common duct, rare cases of essential fever in nervous

women, and the intermittent fever sometimes seen in rapidly developing

cancer.

Treatment.—The treatment of septicEemia and pyemia is largely a

surgical problem. The cases which come under the notice of the physi-

cian usually have visceral abscesses or ulcerative endocarditis, conditions

which are irremediable. We have no remedy which controls the fever.

Quinine and the new antipyretics may be tried, but they are of little serv-

ice. Quinine is probably better than antipyrin and antifebrin, which

lower the temperature for a time, but when a careful two-hourly twenty-

four-hour chart is taken, it is often found that the depression under the

influence of the drug is made up at some other period of the day ;
a morn-

ing may be substituted for an afternoon fever.

The brilliant and remarkable results which follow complete evacuation



132 SPECIFIC INFECTIOUS DISEASES.

of the pus with thorough drainage give the indication for the only suc-

cessful treatment of this condition.

Unfortunately, in too many cases which the physician is called upon

to treat, the region of suppuration is not accessible, and we have to be

content with the employment of general measures for the support of

the patient's strength.

TERMINAL INFECTIONS.

It may seem paradoxical, but there is truth in the statement that per-

sons rarely die of the disease with which they suffer. Secondary infec-

tions, or, as we are apt to call them in hospital work, terminal infections,

carry off many of the incurable cases in the wards.

These may be local or general. The former are extremely common,

and are found in a large proportion of all cases of Bright's disease, arterio-

sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders.

Affections of the serous membranes (acute pleurisy, acute pericarditis,

or peritonitis), meningitis, and endocarditis are the most frequent lesions.

It is perhaps safe to say that the majority of cases of advanced arterio-

sclerosis and of Bright's disease succumb to these intercurrent infections.

The infective agents are very varied. The streptococcus pyogenes is per-

haps the most common, but the bacillus diphtherise, the pneumococcus,

the proteus, and the bacillus pyocyaneus are also met with.

Particular mention may be here made of the terminal form of acute

miliary tuberculosis. It is surprising in how many instances of arterio-

sclerosis, of chronic heart disease, of Bright's disease, and more particu-

larly of cirrhosis of the liver, the fatal event is determined by an acute

tuberculosis of the peritonaeum or pleura.

The general terminal infections are not so common, but in Hodgkin's

disease, leukgemia, Bright's disease, and tuberculosis there may be a ter-

minal pneumococcus or streptococcus septicemia without local lesion, and

to which the patients succumb.

And, lastly, probably of the same nature is the terminal entero-colitis

so frequently met with in chronic disorders.

XVIII. CHOLERA ASIATICA,

Definition.—A specific, infectious disease, caused by the comma ba-

cillus of_Koch,_and characterized clinically by violent purging and rapid

collapse.

Historical Summary.—Cholera has been endemic in India from a

remote period, but only within the present century has it made inroads into

Europe and America. An extensive epidemic occurred in 1832, in which

year it was brought in immigrant ships from Great Britain to Quebec. It

travelled along the lines of traffic up the Great Lakes, and finally reached
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as far west as the military posts of the upper Mississippi. In the same

year it entered the United States by way of New York. There were re-'

currenoes of the disease in 1835-36. In 1848 it entered the country

through New Orleans, and spread widely up the Mississippi Valley and

across the continent to California. In 1849 it again appeared. In 1854

it was introduced by immigrant ships into New York and prevailed widely

throughout the country. In 1866 and in 1867 there were less serious epi-

demics. In 1873 it again appeared in the United States, but did not pre-

vail widely. In 1884 there was an outbreak in Europe, and again in 1893

and 1893. Although occasional cases have been brought by ship to the

quarantine stations in this country, the disease has not gained a foothold

here since 1873.

Etiology.—In 1884 Koch announced the discovery of the specific

organism of this disease. Subsequent observations have confirmed his

statement that the comma bacillus, as it is termed, occurs constantly in

the true cholera, and in no other disease. It has the form of a slightly

bent rod, which is thicker, but not more than about half the length of the

tubercle bacillus, and sometimes occurs in an S form. It is not a true

bacillus, but really a spirochsete. The organism grows upon a great

variety of media and displays distinctive and characteristic appearances.

Koch found them in the water-tanks in India, and also in the water

during the Hamburg epidemic of 1892. During epidemics virulent

bacilli may be found in the f^ces of healthy persons. The bacilli are

found in the intestine, in the stools from the earliest period of the dis-

ease, and very abundantly in the characteristic rice-water evacuations, in

which they may be seen as an almost pure culture. They very rarely occur

in the vomit. Post mortem, they are found in enormous numbers in the

intestine. In acutely fatal cases they do not seem to invade the intestinal

wall, but in cases with a more protracted course they are found in the

follicles and ev.en in the deeper tissues.

Modes of Infection.—As in other diseases, individual peculiarities count

for much, and during epidemics virulent cholera bacilli have been isolated

from the normal stools of healthy men. Cholera cultures have also been

swallowed with impunity.

The disease is not highly contagious
;
physicians, nurses, and others in

close contact with patients are not often affected. On the other hand,

washerwomen and those who are brought into very close contact with the

linen of the cholera patients, or with their stools, are particularly prone to

catcFTh'e dfsease. Tliere have been several instances ofTb-called "labora-

tory cholera," in which students have been accidentally infected while

working at the cultures.

Vegetables which have been washed in the infected water, particularly

lettuces and cresses, may convey the disease. Milk may also be contami-

nated. The bacilli live on fresh bread, butter, and meat, for from six to

eight days. In regions in which the disease prevails the possibility of the
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infection of food by flies should be borne in mind, since it has been shown

that the bacilli may live for at least three days in their intestines.

Infection through the air is not to be much dreaded, since the germs

when dried die rapidly.

The disease is propagated chiefly by contaminated water used for

drinking, cooking, and washing. The virulence of an epidemic in any

region is in direct proportion to the imperfection of its water supply. In

India the demonstration of the connection between drinking-water and

cholera infection is complete. The Hamburg epidemic is a most remark-

able illustration. The unfiltered water of the Elbe was the chief supply,

although taken from the river in such a situation that it was of necessity

directly contaminated by sewage. It is not known accurately from what

source" the contagion came, whether from Eussia or from France, but in

August, 1892, there was a sudden explosive epidemic, and within three

months nearly 18,000 persons were attacked, with a mortality of 42-3

per cent. The neighboring city of Altona, which also took its water from

the Elbe, but which had a thoroughly well-equipped modern filtration

system, had only in the same period 516 cases.

Two main types of epidemics of cholera are recognized : the first, in

which many individuals are attacked simultaneously, as in the Hamburg

outbreak, and in which no direct connection can be traced between the

individual cases. In this type there is wide-spread contamination of the

drinking-water. In the other type the cases occur in groups, so-called

cholera nests ; individuals are not attacked simultaneously but success-

ively. A direct connection between the cases may be very difficult to

trace. Again, both these types may be combined, and in an epidemic

which has started in a wide-spread infection through water, there may be

other outbreaks, which are examples of the second or chain-like type.

Pettenkofer, on the other hand, denies the truth of this drinking-

water theory, and maintains that the conditions of the soil are of the

greatest importance
;
particularly a certain porosity, combined with moist-

ure and contamination with organic matter, such as sewage. He holds

that germs develop in the subsoil moisture during the warm months, and

that they rise into the atmosphere as a miasm.

The disease is always spread along the lines of human travel. In

India it lias, in many notable cases, been widely spread by pilgrims. It

is carried also by caravans and in ships. It is not conveyed through the

atmosphere.

Places situated at the sea-level are more prone to the disease than

inland towns. In high altitudes the disease does not prevail so exten-

sively. A high temperature favors the development of the disease, but

in Europe and America the epidemics have been chiefly in the late sum-

mer and in the autumn.

The disease affects persons of all ages. It is particularly prone to

attack the intemperate and those debilitated by want of food and by bad
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surroundings. Depressing emotions, such as fear, undoubtedly have a

marked influence. It is doubtful whether an attack furnishes immunity

against a second one.

Morbid Anatomy.—There are no characteristic anatomical changes

in cholera ; but a post-mortem diagnosis of the nature of the disease

could be made by any competent bacteriologist, as the micro-organisms

are specific and distinctive. The body has the appearances associated

with profound collapse. There is often marked post-mortem elevation of

temperature. The rigor mortis sets in early and may produce displace-

ment of the limbs. The lower jaw has been seen to move and the eyes to

rotate. Various movements of the arms and legs have also been seen. The

blood is thick and dark, and there is a remarkable diminution in the

amount of water and salts. The peritonaeum is sticky, and the coils of

intestines are congested and look thin and shrunken. There is nothing

special in the appearance of the stomach. The small intestine usually

contains a turbid serum, similar in appearance to that which was passed

in the stools. The mucosa is, as a rule, pale and swollen and often con-

gested about the Peyer's patches. Post mortem the epithelial lining is

sometimes denuded, but this is probably not a change which takes place

during life. In the stools, however, large numbers of columnar epithelial

cells have been described by many observers. The bacilli are found in the

contents of the intestine and in the mucous membrane. The spleen is

usually small. The liver and kidneys show cloudy swelling, and the latter

extensive coagulation-necrosis and destruction of the epithelial cells.

The heart is flabby ; the right chambers are distended with blood and the

left chambers are usually empty. The lungs are collapsed, and congested

at the bases.

The above appearances are those met with in cases which prove rapidly

fatal. When the patient survives and death occurs during reaction, there

may be more definite inflammatory appearances in the intestines and more

pronounced changes in the kidneys and liver.

Symptoms.—A period of incubation of uncertain length, probably

not more than from two to five days, precedes the development of the

symptoms.

Three stages may be recognized in the attack : the preliminary diar-

rhoea, the collapse stage, and the period of reaction.

(a) The preliminary diarrhoea may set in abruptly without any pre-

vious indications. More commonly there are, for one or two days, colicky

pains in the abdomen, with looseness of the bowels, perhaps vomiting,

with headache and depression of spirits. There may be no fever.

{b) Collapse Stage.—The diarrhoea increases, or, without any of the

preliminary symptoms, sets in with the greatest intensity, and profuse

liquid evacuations succeed each other rapidly. There are in some in-

stances griping pains and tenesmus. More commonly there is a sense

of exhaustion and collapse. The thirst becomes extreme, the tongue is
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white
;
cramps of great severity occur in the legs and feet. Within a few

liours vomiting sets in and becomes incessant. The patient rapidly sinks

into a condition of collapse, the features are shrunken, the skin of an ashy

gray hue, the eyeballs sink in the sockets, the nose is pinched, the cheeks

are hollow, the voice becomes husky, the extremities are cyanosed, and^the

skin is shrivelled, wrinkled, and covered with a clammy perspiration. The

temperature sinks. In the axilla or in the mouth it may be from five to

ten degrees below normal, but in the rectum and in the internal parts it

may be 103° or 104°. The pulse becomes extremely feeble and flickermg,

and the patient gradually passes into a condition of coma, though con-

sciousness is often retained until near the end.

The faeces are at first yellowish in color, from the bile pigment, but

soon they become grayish white and look like turbid whey or rice-water;

whence the term " rice-water stools." There are found in it numerous

small flakes of mucus and granular matter, and at times blood. The

reaction is usually alkaline. The fluid contains albumen and the chief

mineral ingredient is chloride of sodium. Microscopically, mucus and

epithelial cells and innumerable bacteria are seen, the majority of the

latter being the comma bacilli.

The condition of the patient is largely the result of the concentration

of the blood consequent upon the loss of serum in the stools. There is

almost complete arrest of secretion, particularly of the saliva and the

urine On the other hand, the sweat-glands increase m activity, and m

nursing women it has been stated that the lacteal flow is unaffected.

This stage may not last more than two or three hours, but more com-

monly lasts from twelve to twenty-four. There are instances m which

the patient dies before purging begins-the so-called cholera sicca.

(c) Reaction Stage.-When the patient survives the collapse, the

cyanosis gradually disappears, the warmth returns to the skin, which may

have for a time a mottled color or present a definite erythematous rash.

The heart's action becomes stronger, the urine increases m quantity, the

irritability of the stomach disappears, the stools are at longer intervals,

and there is no abdominal pain. In the reaction the temperature may

Bot rise above normal. Not infrequently this favorable reaction is inter-

rupted by a recurrence of severe diarrh(»a and the patient is carried off in

a relapse. Other cases pass into the condition of what has been called

cholera-typhoid, a state in which the patient is delirious the P^l^^ rapid

and feeble, and the tongue dry. Death finally occurs with coma. These

symptoms have been attributed to uraemia.

During epidemics attacks are found of all grades of severity. Theie

are cases of diarrhoea with griping pains, liquid, copious stools, vomiting

and cramps, with slight collapse. The term cholerine hasW ^^^^^^^^

these cases. They resemble the milder cases of cholera nostras. At the

oppos te end of the series there are the instances of cholera s^cca .n which

death may occur in a few hours after the attack, without diarrhoea. Theie
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are also cases in which the patients are overwhelmed with the poison and
die comatose, without the preliminary stage of collapse.

Complications and Sequelae.—The typhoid condition has al-

ready been referred to. The consecutive nephritis rarely induces dropsy.

Diphtheritic colitis has been described. There is a special tendency to

diphtheritic inflammation of the mucous membranes, particularly of the

throat and genitals. Pneumonia and pleurisy may develop, and destruc-

tive abscesses may occur in different parts. Suppurative parotitis is not
very uncommon. In rare instances local gangrene may develop. A
troublesome symptom of convalescence is cramps in the muscles of the

arms and legs.

Diagnosis.—The only affection with which Asiatic cholera could be
confounded is the cholera wos^ms, the severe choleraic diarrhoea which
occurs during the summer months in temperate climates. The clinical

picture of the two affections is identical. The extreme collapse, vomiting,
and rice-water stools, the cramps, the cyanosed appearance, are all seen in

the worst forms of cholera nostras. In enfeebled persons death may occur
within twelve hours. It is of course extremely important to be able to

diagnose between the two affections. This can only be done by one thor-
oughly versed in- bacteriological methods, and conversant with the diversified

flora of the intestines. The comma bacillus is present in the dejections of

a great majority of the cases and can be seen on cover-glass preparations.

Though the eye of the expert may be able to differentiate between the
bacillus of true cholera and that which occurs in cholera nostras, cultures

should be made, from which alone positive results can be obtained.

Attacks very similar to Asiatic cholera are produced in poisoning by
arsenic, corrosive sublimate, and certain fungi ; but a difficulty in diag-
nosis could scarcely arise.

The prognosis is always uncertain, as the mortality ranges in different

epidemics from 30 to 80 per cent. Intemperance, debility, and old age
are unfavorable conditions. The more rapidly the collapse sets in, the
greater is the danger, and as Andral truly says of the malignant form,
"It begins where other diseases end—in death." Cases with marked
cyanosis and very low temperature rarely recover.

Prophylaxis.—Preventive measures are all-important, and isolation
of the sick and thorough disinfection have effectually prevented the dis-

ease entering England or the United States since 1873. On several occa-
sions since that date cholera has been brought to various ports in Amer-
ica, but has been checked at quarantine. During epidemics the greatest
care should be exercised in the disinfection of the stools and linen of the
patients. When an epidemic prevails, persons should be warned not to
drink -water unless previously boiled. Errors in diet should be avoided.
As the disease is not more contagious than typhoid fever, the chance of a
person passing safely through an epidemic depends very much upon how
far he is able to carry out thoroughly prophylactic measures. Digestive
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disturbances are to be treated promptly, and particularly the diarrhoea,

which so often is a preliminary symptom. For this, opium and acetate of

lead and large doses of bismuth should be given.

Haffkine has obtained a protective virus which has been used on a

large scale in India. During 1893 and 1894 about 33,000 people were

inoculated. The results on the whole are encouraging, as the percent-

age attacked of the inoculated was very considerably smaller than in

unprotected individuals.
. . . , , , n- ^

Medicinal Treatment.-During the initial stage, when the diar-

rhcea is not excessive but the abdominal pain is marked opium is the

most efficient remedy, and it should be given hypodermically as morphia

It is advisable to give at once a full dose, which may be repeated on the

return of the pain. It is best not to attempt to give remedies by the

n outh, as they disturb the stomach. Ice should be given, and brandy o

hot coffee In the collapse stage, writers speak strongly against the use

of opium.' Undoubtedly it must be given with caution, but, judging from

its effects in cholera nostras, I should say that collapse ^jr - - ^
contra-indication. The patient may be allowed to ^nnk free^y^ For the

vomiting, which is very difficult to check, cocaine may be ried and la>

hot water. Creasote, hydrocyanic acid, and creolm have been

found useless. Rumpf advises calomel (gr. i) every two hours.

External applicatfons of heat should be made and a hot bath may be

tried. Warm applications to the abdomen are very grateful. Hypodei-

mic iniections of ether will be found serviceable.

Ir gation of the bowel-enteroclysis-with warm water and soap or

tann^acid (2 per cent), should be used. With a long, "^^^
as much as three or four litres may be slowly injected Not only is the

colon cleansed, but the small bowel may also be reached, as shown by the

fact that the tannic-acid solutions have been vomited.

Ow ng to the profuse serous discharges the blood becomes concen

trated, and absorption takes place rapidly from the ^y-P^^-
.^^^

meet this, intravenous injections have been practised ^y precept^^^

rd:&^narhoiifnoreacti^ ^^^^^^^^^

sure beneath the skin, it is rapmiy a
^ ^miivnvement This is

continued until the pulse shows ^^^^^^ ^'^J'.f.^^^^^ l^e tried

really a valuable method, thoroughly physiological, and shouia

in all severe eases.
, , ^ regulate the

In the stage of reaction special pams should ^aken lo g

diet and to gl'd against recurrence, of the severe diarrhea.
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XIX. YELLOW FEVER.

Definition.—An acute febrile disease of tropical and subtropical

countries, characterized by jaundice and hsemorrhages, and due to the

action of a specific virus, the nature of which is yet unknown.

Etiology.—The disease prevails endemically in the West Indies and

in certain sections of the Spanish Main. From these regions it occasionally

extends and, under suitable conditions, prevails epidemically in the Southern

States. Now and then it is brought to the large seaports of the Atlantic

coast. Formerly it occurred extensively in the United States. In the

latter part of the last century and the beginning of this, frightful epi-

demics prevailed in Philadelphia and other Northern cities. The epidemic

of 1793, so graphically described by Matthew Carey, was the most serious

that has ever prevailed in any city of the Middle States. The mortality,

as given by Carey, during the months of August, September, October, and

November, Avas 4,041, of whom 3,435 died in the months of September and

October. The population of the city at the time was only 40,000. Epidem-

ics occurred in the United States in 1797, 1798, 1799, and in 1802, when

the disease prevailed slightly in Boston and extensively in Baltimore. In

1803 and 1805 it again appeared ; then for many years the outbreaks were

slight and localized. In 1853 the disease raged throughout the Southern

States. In New Orleans alone there was a mortality of nearly eight thou-

sand. In 1867 and 1873 there were moderately severe epidemics. In

1878 the last extensive epidemic occurred, chiefly in Louisiana, Alabama,

and Mississippi. The total mortality was nearly sixteen thousand. In

Europe it has occasionally gained a foothold, but there have been no

wide-spread epidemics except in the Spanish ports. The disease exists on

the west coast of Africa. It is sometimes carried to ports in Great Britain

and France, but it has never extended into those countries. The history

of the disease and its general symptomatology are exhaustively treated in

the classical work of Rene La Roche.

Guiteras recognizes three areas of infection : (1) The focal zone in

which the disease is never absent, including Havana, Vera Cruz, Rio, and

other Spanish-American ports. (2) Perifocal zone or regions of periodic

epidemics, including the ports of the tropical Atlantic in America and

Africa. (3) The zone of accidental epidemics, between the parallels of

45° north and 35° south latitude.

The epidemics are invariably due to the introduction of the poison

either by patients affected with the disease or through infected articles.

Unquestionably the poison may be conveyed by fomites. Individuals of

all ages and races are attacked. The negro is much less susceptible than

the white, but he does not enjoy an immunity. Residents in southern

countries, in which the disease is prevalent, are not so susceptible as stran-

gers and temporary residents. Males are more frequently affected and the

mortality is greater among them, owing probably to greater exposure.
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Very young children usually escape ; but in the epidemics of large

cities the number under five attacked is large, since they constitute a con-

siderable proportion of the population unprotected by previous attack.

Guiteras states that the " foci of endemicity of yellow fever are essentially

maintained by the Creole infant population." Immunity is acquired by

passing through an attack or by prolonged residence in a locality in which

it is endemic. The statement so often made that the Creoles are exempt

from yellow fever has been abundantly disproved. They certainly are not

so susceptible, but in severe epidemics they die in numbers. The evidence

in favor of inherited immunity is not conclusive.

Cojiditions favoring the Development of Epidemics.—YeWow fever is

^

a disease of the sea-coast, and rarely prevails in regions with an eleva-,'

tion above one thousand feet. Its ravages are most serious in cities, par-

ticularly when the sanitary conditions are unfavorable. It is always most

severe in the badly drained, unhealthy portions of a city, where the popu-

lation is crowded together in ill-ventilated, badly drained houses. The

disease prevails during the hot season. In Havana the death-rate is great-

est during the months of June, July, and August. The epidemics in the

United States have always been in the summer and autumn months.

The specific germ of the disease has not yet been discovered. Stern-

berg, in his last report to the United States Government, concludes that

the specific cause of yellow fever has not yet been demonstrated. With

this statement Cornil and Babes* agree, and they do not accept the organ-

isms described by Freire, Carmona, and Gibier.
_ ^. . n +

Morbid Anatomy.-The skin is more or less jaundiced. Cutane-

ous hemorrhages may be present. No specific or distmc ive internal

lesions have befn found. The blood-serum contains obm o^ng

to destruction of the red cells, just as in pernicious malaria. The heart

letimes, not invariably, shows fat^

or less hvnerEemia of the mucosa with cataunai sweiimg. x

Itll" noh, ejected during life, is kno™ as the
Jh

essential ingredient in this is transformed blood-pigment. In the two

;eoimens wMoh I have had an opportunity ™»-f ''/^^i^i:
resnect from the material found in other affections associated with hiema

m'2l There is no proof that this black /epen^s upo. th

growth oi a micro-organism. The liver is usually of » P'''; 5^'^" °^

frownish-yellow color, and the cells are in various stage o ^^8™

eration. From the date of Louis's observations at G'^™"-

appearances of this organ have been very carefully

'''^^^^'^'fj^^^^
tb'o'ught the changes in it be characteristic

remarkable appearances in the liver-cells which he believes

and peculiar.' Fatty degeneration and -S'^^, »' "
^'^M^-

all cases. The kidneys often show traces of diffuse nephritis. V

* Les Bact^ries, 1800.
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thelium of the convoluted tubules is swollen and very granular; there

may also be necrotic changes. In both liver and kidneys bacteria of vari-

ous sorts have been described.

Symptoms.—The incubation is usually three or four days, but it

may be less than twenty-four hours and prolonged to seven days. The

onset is sudden ; as a rule, without preliminary symptoms. An initial

chill is common, and with it are usually associated headache and pains in

the back and limbs. The fever rises rapidly and the skin feels very hot

and dry. The face is flushed ; the tongue furred, but moist ; the throat

sore. Nausea and vomiting are present, and become more intense on

the second or third day. The bowels are usually constipated. The

urine is reduced in amount and may be albuminous from the outset.

The pulse, at first, has the usual febrile characters, but quickly becomes

feeble and, as the jaundice develops, may become slow. This stage of

invasion, or the febrile stage, lasts from a few hours to two or three

days. It is succeeded by a remission, or, as it has sometimes been called,

the stage of calm, during which the temperature falls and the sever-

ity of the symptoms abates. In favorable cases the fever now subsides

and convalescence sets in. In such cases jaundice may not develop.

In the third stage, or that of the felrile reaction, the temperature rises

again and the symptoms become aggravated. The jaundice develops

rapidly, the vomiting increases, and, in a considerable proportion of the

cases, black vomit occurs. This consists of blood and gastric mucus

altered by the acid juices of the stomach. Though usually regarded as

distinctive and characteristic of the disease, material identical with it is

brought up under other febrile conditions in which vomiting of blood

occurs. Altered blood-corpuscles, epithelial cells, portions of food, and

various fungi are found in the fluid. The vomiting may be accompanied

by great abdominal pain. The stools are often tarry from the presence of

altered blood. In mild cases the vomiting ceases during the first stage of

the disease. Black vomit is not necessarily a fatal symptom, though it is

present only in the severer cases of the disease. Jaundice occurs in a

limited number of the cases which recover, and is present in almost all the

fatal cases. From the character of the disease it is probably haematoge-

nous in its origin. Bleeding may occur from the kidneys or from the gums,

and hsemorrhages into the skin are not uncommon. As would be expected

in a fever of this nature, the urine is albuminous ; the amount varying a

good deal with the intensity of the fever, and with the grade of jaundice.

Febrile icterus, from whatever cause, is almost invariably associated with

albuminuria and tube-casts, and the evidences of a diffuse nephritis.

Relapses occasionally occur. Among the varieties of the disease it is

important to recognize the mild cases. These are characterized by slight

fever, continuing for one or two days, and succeeded by a rapid convales-

cence. Such cases would not be recognized as yellow fever in the absence

of a prevailing epidemic. Cases of greater severity have high fever and
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the features of the disease are well marked—vomiting, prostration, and

htemorrhages. And lastly there are malignant cases in which the patient

is overwhelmed by the intensity of the fever, and death takes place in two

or three days.*

In severe cases convalescence may be complicated by the occurrence of

parotitis, abscesses in various parts of the body, and diarrhoea. An attack

confers an immunity which persists, as a rule, through life.

Diagnosis.—Mild cases, and even severe cases in the early period of

an epidemic, are very difficult to recognize. The disease simulates closely,

and may be mistaken for ordinary malarial remittent fever. It is not un-

common for physicians, in regions in which yellow fever is occasionally

epidemic, to call the milder cases malarial fever, reserving the name of

yellow fever for the severer forms with Jaundice and black vomit. The

only disease with which these cases could be confounded is malaria in

its remittent and pernicious forms. But yellow fever can now be defi-

nitely and at once separated by the examination of the blood. The

clinical picture in certain cases of malarial remittent and yellow fever

may be almost identical. The presence of albumen in the urme, upon

which some writers lay such stress as a distinguishing feature m yellow

fever, is far too common a symptom in all forms of malaria to be worth

much as a guide. Guiteras states that there may be difficulty for a time

in recognizing the dilference between mild cases of thermic fever and

^''^

p'^OffTosis.—In its graver forms, yellow fever is one of the most

fatal of Epidemic diseases. The mortality has ranged in various epidem-

ics, from 15 to 85 per cent. In heavy drinkers and those who have been

exposed to hardships the death-rate is mnch higher than among the bet-

ter classes. In the epidemic of 1878, in New Orleans, while the mortality

in hospitals was over 50 per cent of the white and 21 per cent of the col-

ored patients, in private practice the mortality was not more than 10 per

cent among the white patients. Favorable symptoms are a low grade o

fever, slight jaundice, absence of haemorrhages, and a free secretion of

urine If the temperature rises above 103° or 104° during the fi-t tw^

days the outlook is serious. Black vomit is not an invariably fatal symp-

tom Cases with suppression of urine, delirium, coma, and convulsions

rarely recover.

Pro-Dhvlaxis —The measures to be taken are—

ia)
" Exclusion'of the exotic germ of the disease by the ^^mtary super

-

vision at the port of departure, of ships sailing from infected ports, and

Th ro^gh disinfection at'the port of arrival, when tl>-e is evidence or r^^

sonable suspicion that they are infected ;
{b) isolation of the sick on ship-

papers in the Journal of the American Medical AssociaUon, 1895, 1.
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board, at quarantine stations, and, so far as practicable, in recently infected

places
;

(c) disinfection of excreta, and of the clothing and bedding used

by the sick, and of localities into which cases have been introduced, or

which have become infected in any way; (d) depopulation of infected

places—i. e., the removal of all susceptible persons whose presence is not

necessary for the care of the sick" (Sternberg). During an epidemic,

individuals who must remain in the locality should avoid the regions in

which the disease prevails most
;
they should live temperately, avoiding all

excesses, and should be careful not to get overheated, either in the sun or

by exercise. It is very doubtful whether the preventive inoculations in-

troduced by Freire in Brazil and Carmona in Mexico are of any value.

Treatment.— Careful nursing and a symptomatic plan of treatment

probably give the best results. Bleeding has long since been abandoned.

How much patients will stand in this disease is illustrated by Eush's prac-

tice, which was of the most heroic character. He says :
" From a newly

arrived Englishman I took 144 ounces, at twelve bleedings, in six days

;

four were in twenty-four hours. I gave within the course of the same six

days nearly 150 grains of calomel, with the usual proportions of jalap and

gamboge " * With the courage of his convictions this modern Sangrado

himself submitted to two bleedings in one day, and had his infant of six

weeks old bled twice. Neither emetics nor purgatives are now employed.

Of special remedies quinine is warmly recommended, and, when haemor-

rhage sets in, the perchloride of iron. Digitalis, aconite, and jaborandi

have been employed. Sternberg advises the following mixture : Bicar-

bonate of soda, 150 grains ; bichloride of mercury, -J grain ; pure water,

1 quart. Three tablespoonfuls to be given every hour. This is given on
the view that the specific agent is in the intestine, and that its growth may
possibly be restrained by this antacid and antiseptic mixture. The fever

is best treated by hydrotherapy. There are several reports of the good

effects of cold baths, sponging, and the application of ice-cold water to

the head and the extremities in this disease. Vomiting is a very difficult

symptom to control. Morphia hypodermically and ice in small quantities

are probably the best remedies. Medicines given by the mouth for this

purpose are said to be rarely efficacious.

We have no reliable medicine which can be depended upon to check
the haemorrhages. Ergot and acetate of lead and opium are recommended.
The uraemic symptoms are best treated by the hot bath. Stimulants should

be given freely during the second stage, when the hearfs action becomes
feeble and there is a tendency to collapse. Tlie patient should be carefully

fed
; but when the vomiting is incessant it is best not to irritate the stom-

ach, but to give nutritive enemata until the gastric irritation is allayed.

* Manuscript letter to Redman Coxe.
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XX. THE BUBONIC PLAGUE.

A specific, contagious disease, characterized by fever, inflammatory

swelling of the lymphatic glands, and hasmorrhages.

This terrible malady, known also as the black-death, or the Oriental

plague, has gradually disappeared from Europe, but is still met with in

parts of Asia. A short but severe epidemic in May, 1894, at Hong Kong,

was rendered memorable by the discovery of the bacillus.

In severe epidemics the disease may kill within a few hours. As a rule

it comes on suddenly after an incubation period of from two to five days.

There is usually intolerable headache and excessively severe pain in the

back- and limbs. There is early delirium, and the temperature rises. In

two or three days buboes appear, forming the most characteristic symptom

of the disease. In~ about seventy-five per cent of the cases the inguinal

glands enlarge. Involvement of the cervical and axillary glands is less

frequent. Eesolution may occur, or the glands pass on to suppuration.

In the very severe cases the affected glands may become gangrenous.

Carbuncles also occur on the skin. Ha?morrhages are common in certain

epidemics, and gave to the disease the name of " black-death."

The bacillus discovered by Kitasato is a short rod with rounded ends,

resembling the bacillus of chicken-cholera. It grows in a perfectly char-

acteristic manner. The conclusions appended to Kitasato's report on the

Hong-Kong epidemic are as follows :

1. " In the plague, bacilli are found in the blood, glands and viscera.

2. " This particular bacillus is not found in any other disease.

3! « Obtained in pure culture it is capable of producing in inoculated

animals the same effects as in human beings.

4. "It gains entrance into the body through (a) the respiratpry tract,j;

(b) excoriations of the surface, (c) the digestive tract. ^'y^^'/

"The disease prevails especially under faulty hygienic condition^; it

is therefore urged that general hygienic measures be carried out. Fvovev

receptacles for sewage should be provided; a pure water supply afforded

;

houses and streams are to be cleansed ; all persons sick of the disease iso-

lated; the furniture of the sick-room washed with a two-per-cent carbolic

solution in milk of lime ; old clothes and bedding are to be steamed at

100° C. for at least one hour, or exposed for a few hours to sunlight If

feasible, all infected articles should be burned. The evacuations of the

sick are to be mixed with milk of lime ; and those who die of the disease

are to be buried at a depth of three metres, or, preferably, cremated.

After recovery the patient is to be kept in isolation at least one month.

All contact with the sick is to be avoided, and great care is to be exer-

cised with reference to food and drink."
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XXI. DYSENTERY.

Definition.—Under this clinical term several different forms of in-

testinal flux are described, which are characterized by frequent stools, and

in the acute stage are accompanied by tormina and tenesmus. Anatomi-

cally there are inflammation and usually ulceration of the large bowel.^

Etiology.—Dysentery is one of the four great epidemic diseases of

the world. In the tropics it destroys more lives than cholera, and it has

been more fatal to armies than powder and shot.

While especially severe in the tropics, sporadic cases constantly occur

in more temperate climates, and under favoring circumstances epidemics

are found even in the more northern countries, such as Canada and Nor-

way. It has become less frequent of late years, owing to improved sani-

tary conditions. The statistics of the Montreal General Hospital, for the

twenty years ending May 1, 1889, show a remarkable decrease in the dis-

ease. In the decade ending May, 1879, 150 cases were admitted ;
whereas

in the last ten years there have been only 31 cases admitted. There has

been a similar decrease at the Pennsylvania Hospital.

In the Southern cities of this country dysentery is more prevalent; even

when not epidemic, sporadic cases are common. In Baltimore it prevails

every summer, and has on several occasions been epidemic.

Epidemics of dysentery have occurred in the United States for more

than a century, and Woodward has collected the data which show the

various outbreaks. Perhaps the most serious was that which prevailed in

various localities from 1847 to 1856. During the war of secession the dis-

ease fxisted to an alarming extent in both armies. According to Wood-

ward's report,* there were in the Federal service in all 259,071 cases of

acute and 38,451 cases of chronic dysentery. Probably a considerable pro-

portion of the 182,586 cases of chronic diarrhoea should also come in this

category. The decennial census reports since 1850 show a progressive de-

crease in the total number of deaths from this disease. It prevails most

extensively in the summer and autumn. Sudden changes of temperature

appear more harmful than variations in moisture. The effluvia from de-

composing animal matter have been thought by some to predispose to or

even to cause the disease. That dysenteric affections are more frequent

in malarial localities has long been known, and is probably connected with

external conditions favoring their development. With reference to the

influence of drinking-water. Woodward is doubttess correct in stating that

the effects of dissolved mineral matters have been greatly exaggerated.

On the other hand, from the days of the old Greek physicians, it has been

held that the impurities in the stagnant water of marshy districts an_d

* Medical and Surgical History of the War of the Rebellion, Medical, vol. ii
;
the

most exhaustive treatise extant on intestinal fluxes—an enduring monument to the in-

dustry and ability of the author.



146 SPECIFIC INFECTIOUS DISEASES.

ponds may give rise to diarrha3a and dysentery. Here, however, it is prob-

ably not the vegetable impurities which are directly causative, but the or-

ganic matter renders the water a more favorable medium for the develop-

ment of organisms which may cause disease.

Dyspeptic conditions, particularly those caused by.the ingestion of bad

food and unripe fruit, seem to predispose to the disease. Great stress has

been laid by German authorities on the importance of constipation as a

causal factor in dysentery.

Dysentery occurs at all ages. There is no race immunity. The con-

tagiousness of the disease is doubtful. The experience of the civil war

is decidedly against it, but the possibility, as with typhoid fever, must be

acknowledged.

Clinical Forms.

—

(a) Acute Catarrhal Dysentery.—This may occur

sporadically or endemically, and is the variety most frequently found in

temperate climates.

Morbid A^iatomy.—The lesion-s are confined to the large bowel, and

sometimes the ileum also is involved. The mucous membrane is injected,

swollen, and often covered with tenacious blood-stained mucus. The

most striking feature is the enlargement of the solitary follicles, which

stand out prominejitly from the mucous membrane. In very acute

forms, as in children, the picture is that of an acute follicular colitis. In

more protracted cases the follicles suppurate or are capped with an area

of necrotic tissue. In other instances the sloughs have separated and the

entire colon presents numerous ulcers, most of which have developed from

the follicles, and others have resulted from necrosis and sloughing of the

intervening tissue.

Symptoms.—There maybe preliminary dyspepsia or slight pains in the

abdomen. Chills are rare. Diarrhoea is the most constant initial symp-

tom, and at first is not painful. Usually within thirty-six hours the char-

acteristic features of the disease develop—abdominal pain of a colicky,

griping character, frequent stools, which are passed with straining and

tenesmus ; the constitutional disturbance is variable, and in mild cases

may be slight. The temperature range is not high, but at the outset the

fever may rise to 102° or 103°. The tongue is furred and moist, and as

the disease progresses becomes red and glazed. Nausea and vomiting may

be present, but as a rule the patient retains nourishment. The constant

desire to go to stool and the straining or tenesmus are the most distressing

symptoms. The abdomen may be flat and hard. The thirst is often exces-

sive. The stools in this variety of dysentery have the following characters :

During the first twenty-four or forty-eight hours they consist of more or

less clear mucus and blood mixed with small fjBcal scybala. After this they

become purely gelatinous and bloody, and are small and frequent, from

fifteen to two hundred in twenty-four hours, according to the severity of

the case. About the end of the first week the mucus becomes opaque, the

proportion of blood diminishes, and grayish or brownish shreddy material
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appears in the stools, which become gradually reduced in frequency.

Some of the stools at this time may be wholly composed of a greenish pul-

taceous material and mucus. As the disease subsides, faecal matter again

appears in the stools, increasing in amount until fully formed f^ces are

passed, containing no mucus or blood. Microscopical examination of the

glairy bloody stools shows red blood-corpuscles, few or many leucocytes,

and constantly large, swollen, round or oval epithelioid cells, containing

fat-drops and vacuoles. Bacteria are scarce
;
occasionally the cercomonas

intestinalis is seen in large numbers.

Course of the Disease.—The milder cases run a course, as Flint has

shown, of about eight days; severer ones rarely terminate within four

weeks. The affection occasionally becomes chronic. Peritonitis and liver

abscess are extremely rare.

{h) Tropical Dysentery—Amoebic Dysentery.—This form of intestinal

flux is characterized by irregular diarrhoea and the constant presence in the

stools of the amceba coli (Losch), amceba dysenterice (Councilman and La-

fleur). It is this variety which prevails extensively in the tropical and sub-

tropical regions, and which proves so fatal in epidemic form. The amoeba

is a unicellular, protoplasmic, motile organism, from fifteen to thirty mi-

cromillimetres in diameter, consisting of a clear outer zone, ectosarc, and

a granular inner zone, endosarc, containing a nucleus and one or more

vacuoles. It was first described by Lambl in 1859, and subsequently by

Losch, who considered it the cause of the disease. In the endemic dysen-

tery of Egypt, Kartulis, in 1883, found these amoebae constantly in the

stools, in the intestines, and in the liver abscesses. He was afterward

enabled to cultivate them in straw infusion, and to produce the disease

artificially in cats and dogs. In 1890 I reported a case of dysentery

with abscess of the liver originating in Panama, in which the amoebae

were found in the stools and in the pus from the abscess ; and Council-

man and Lafleur* have described the clinical features and anatomical

lesions in a series of cases of this form of dysentery in my wards. Dock

has demonstrated their presence in a number of cases in Galveston, and

Musser has found them in Philadelphia. Amoebae are occasionally found

in the stools of healthy men. Quincke and Roos recognize three forms of

parasitic amoebae, two of which are pathogenic. The disease is very com-

mon in tropical and subtropical countries. It is, however, found more or

less widely distributed throughout Europe and North America. The

sources of infection are not known, but it seems probable that one of them

is drinking-water.

Morbid Anatomy.—The lesions are found in the large intestine, some-

times in the lower portion of the ileum. Abscess of the liver is a common
sequence. Perforation into the right lung is not infrequent.

Intesti7ies.—The lesions consist of ulceration, produced by preceding

* Johns Hopkins Hospital Reports, vol. ii.
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infiltration, general or local, of the submucosa, the general infiltration

being due to an oedematous condition, the local to multiplication of the

fixed cells of the tissue. In the earliest stage these local infiltrations

appear as hemispherical elevations above the general level of the mucosa.

The mucous membrane over these soon becomes necrotic and is cast ofE,

exposing the infiltrated submucous tissue as a grayish-yellow gelatinous

mass, which at first forms the floor of the ulcer, but is subsequently cast

ofE as a slough.

The individual ulcers are round, oval, or irregular, with infiltrated,

undermined edges. The visible aperture is often small compared to the

loss of tissue beneath it, the ulcers undermining the mucosa, coalescing,

and forming sinuous tracts bridged over by apparently normal mucous

membrane. According to the stage at which the lesions are observed, the

floor of the ulcer may be formed by the submucous, the muscular, or the

serous coat of the intestine. The ulceration may affect the whole or some

portion only of the large intestine, particularly the ciscum, the hepatic

and sigmoid flexures, and the rectum. In severe cases the whole of the

intestine is much thickened and riddled with ulcers, with only here and

there islands of in.tact mucous membrane.

The disease advances by progressive infiltration of the connective-tissue

layers of the intestiiie, which produces necrosis of the overlying structures.

Thus, in severe cases there may be in different parts of the bowel slough-

ing en masse of the mucosa or of the muscularis, and the same process is

observed, but not so conspicuously, in the less severe forms.

In some cases a secondary diphtheritic inflammation complicates the

original lesions.

Healing takes place by the gradual formation of flbrous tissue in the

floor and at the edges of the ulcers, which may ultimately result in partial

and irregular strictures of the bowel.

Microscopical examination shows a notable absence of the products of

purulent inflammation. In the infiltrated tissues polynuclear leucocytes

are seldom found, and never constitute purulent collections. On the

other hand, there is proliferation of the fixed connective-tissue cells.

Amoebse are found more or less abundantly in the tissues at the base of

and around the ulcers, in the lymphatic spaces, and occasionally in the

blood-vessels.

The lesions in the liver are of two kinds : firstly, local necroses of the

parenchyma, scattered throughout the liver and possibly due to the action

of chemical products of the amoebtB
;
and, secondly, abscesses. These may

be single or multiple. When single they are generally in the right lobe,

either toward the convex surface near its diaphragmatic attachment, or on

the concave surface in proximity to the bowel. Multiple abscesses are

small and genefflWy superficial. In an early stage the abscesses are grayish-

yellow, with sharply defined contours, and contain a spongy necrotic ma-

terial, with more or less fluid in its interstices. The larger abscesses have
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ragged necrotic walls, and contain a more or less viscid, greenish-yellow

or reddish-yellow purulent material mixed with blood and shreds of liver-

tissue. The older abscesses have fibrous walls of a dense, almost carti-

laginous toughness. A section of the abscess wall shows an inner necrotic

zone, a middle zone in which there is great proliferation of the connective-

tissue cells and compression and atrophy of the liver-cells, and an outer

zone of intense hyper^emia. There is the same absence of purulent inflam-

mation as in the intestine, except in those cases in which a secondary in-

fection with pyogenic organisms has taken place. The material from the

abscess cavity shows chiefly fatty and granular detritus, few cellular ele-

ments, and more or less numerous amcBbae. Amoebae are also found in the

abscess walls, chiefly in the inner necrotic zone. Cultures are usually

sterile. Lesions in the lungs are seen when an abscess of the liver—as so

frequently happens—points toward the diaphragm and extends by conti-

nuity through it into the lower lobe of the right lung. The gross and

microscopical appearances are similar to those of the liver.

Symptoms.—The onset may be sudden, as in catarrhal dysentery, or

gradual, beginning as a trifling and perhaps transient diarrhoea. In severe

gangrenous cases the abrupt onset is more common. The subsequent

course is a very irregular diarrhoea, marked by exacerbations and inter-

missions, and progressive loss of strength and flesh. There is moderate

feveF'as'a rule, but many cases are afebrile throughout the greater part of

their course. Abdominal pain and tenesmus are frequently present at the

onset, especially in severe cases, but may be entirely absent, and vomiting

and nausea are only occasionally observed. The stools vary very much in

frequency and appearance in different cases and at different periods in the

same cases. They may be very frequent, bloody, and mucoid at the out-

set, as in catarrhal dysentery; but their main characteristic, when the

disease is well established, is fluidity. From six to twelve yellowish-gray

liquid stools, containing mucus and occasionally blood in varying propor-

tions, are passed daily for weeks. Actively moving amoebae are found in

these stools, more abundantly during exacerbations of the diarrhoea, and
disappear gradually as the stools become formed.

Abscess of the liver, and especially of the liver and lung, is a frequent

and formidable complication. In India it occurs once in every four or

five cases.

The duration of the disease in uncomplicated cases varies from six to

twelve weeks. Eecovery is tedious, owing to anaemia and muscular weak-
ness, often delayed by relapses, and there is in all cases a constant tend-

ency to chronicity. The mortality is much higher than in catarrhal

dysentery. A fatal issue is due either to the initial gravity of the intes-

tinal lesions, to exhaustion in prolonged cases, or to involvement of the
liver.

(c) Diphtheritic Dysentery.—A form of colitis or entero-colitis in

which areas of necrosis occur in the mucous membranes, which on sepa-
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ration leave ulcers. This occurs : {a) As a primary disease coming on

acutely and sometimes proving fatal. In its milder grades the tops of

the folds of the colon are capped with a thin, yellow exudate. In se-

verer forms the colon is enormously enlarged, the walls are thickened,

stiff, and infiltrated, and the mucosa, from the ileo-caecal valve to tlie

rectum, represented by a tough, yellowish material, in which on section

no trace of the glandular elements can be seen. It is an extensive

necrosis of the mucosa. There are cases in which this necrosis is su-

perficial, involving only the upper layers of the mucous membrane ; but

in the most advanced forms it may be, as in the description by Koki-

tansky, " a black, rotten, friable, cliarred mass." The areas of necrosis

may be more localized, and large sloughs are formed which may be a

half to three fourths of an inch in thickness and extend to the serosa.

There are instances in which this condition is confined to the lower por-

tion of the large bowel. A sailor from the Mediterranean was admitted

to the Montreal General Hospital under my care with symptoms resem-

bling typhoid fever. The autopsy showed enormous sloughs in the rectum

and in the sigmoid flexure, but scarcely any disease in the transverse or

ascending colon. In cases which last for many weeks the sloughs separate

and may be thrown off, sometimes in large tubular pieces.

{i) Secondary Diphtheritic Dysentery.—This occurs as a terminal

event in many acute and chronic diseases. It is not infrequent in chronic

heart affections, in Bright's disease, and in cachectic states generally. In

acute diseases it is, as pointed out by Bristowe, most frequently associated

with pneumonia. Anatomically there may be only a thin, superficial infil-

tration of the upper layer of the mucosa in localized regions, particularly

along the ridges and folds of the colon, often extending into the ileum.

In severer forms the entire mucosa may be involved and necrotic, some-

times having a rough, granular appearance. In the secondary colitis of

pneumonia the exudation may be pseudo-membranous and form a firm,

thin, white pellicle which seems to lie upon, not within, the mucous mem-

brane.

Symi)toms.—T'he clinical features of diphtheritic dysentery are very

varied. In the acute prirnary cases the patient from the outset is often

extremely ill, with high fever, great prostration, pain in the abdomen, and

frequent discharges. Delirium may be early and the clinical features may

closely resemble severe typhoid. I have, on more than one occasion,

known this mistake to be made. The abdomen is distended and often

tender. The discharges are frequent and diarrhoeal in character, and

tenesmus may not be a striking symptom. Blood and mucus may be

found early, but are not such constant features as in the follicular disease.

This primary form is very fatal, but the sloughs may separate and the

condition become chronic. In the secondary form there may have been

no symptoms to attract attention to the large bowel. In a majority of the

cases the patient has a diarrhrea—three, four, or more movements in the
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day, which are often profuse and weakening. A little blood and mucus

may be passed at first, but they are not specially characteristic elements

in the stools.

In all forms of dysentery death usually results from asthenia. The

pulse becomes weaker and more rapid, the tongue dry, the face pinched,

the skin cool and covered with sweat, and the patient falls into a drowsy,

torpid condition. Consciousness may be retained until the last, but in

the protracted cases there is a low delirium deepening into collapse.

(d) Clironic Dysentery.—This usually succeeds an acute attack, though

the amoebic form may be subacute from the outset and not present an acute

period. Anatomical changes in the large intestine in chronic dysentery

are yariable. There may be no ulceration, and the entire mucosa presents

a rough, irregular puckered appearance, in places slate-gray or blackish in

color. The submucosa is thickened and the muscular coats are hyper-

trophied. There may be cystic degeneration of the glandular elements,

as is beautifully figured in Woodward's volume.

Ulcers are usually present, often extensive and deeply pigmented, in

places perhaps healing. The submucous and muscular coats are thick-

ened and the calibre of the bowel may be reduced. Stricture, however, is

very rare.

The symptoms of chronic dysentery are by no means definite, and it is

not always possible to separate the cases from those of chronic diarrhoea.

Many of the characteristic symptoms of the acute disease are absent.

Tenesmus and severe griping pains rarely occur except in acute exacerba-

tions. The character of the stools varies very much. Blood and necrotic

shreddy tissue are not often found. Mucus is passed in variable amounts.

On a mixed diet the faeces are thin, often frothy, and contain particles

of food. The motions vary from four or five to twelve or more in the

twenty-four hours. There are cases in which marked constipation alter-

nates with attacks of diarrhoea, and scybala may be passed with much

mucus. In many cases the faeces have a semi-fluid consistency, and a yel-

lowish or brown color depending on the amount of bile. Fragments of

undigested food may be found, and the discharges have the character of

what is termed a lienteric diarrhoea. Indeed, variations in the bile and

in the food give at once corresponding variations in the character of the

stools. In chronic dysentery recurrences are common in which blood and

mucus again appear in the stools, accompanied perhaps by pus. Flatu-

lence is in some cases distressing, and there is always more or less ten-

derness along the course of the colon. The appetite is capricious, the

digestion disordered, and unless the patient is on a strictly regulated diet

the number of stools is greatly increased. The tongue is not often furred
;

it is more commonly red, glazed, and beefy, and becomes dry and cracked

toward the end in protracted cases. There is always anaemia and the

emaciation may be extreme ; with the exception of gastric cancer, we
rarely see such ghastly faces as in patients with prolonged dysentery.

11



152 SPECIBIC INFECTIOUS DISEASES.

The complications are those ah-eady referred to in the acute form. The

greater debility renders the patient more liable to the intercurrent af-

fections, such as pneumonia and tuberculosis. Ulceration of the cornea

was frequently noted during the civil war.

Complications and Sequelae.—A local peritonitis may arise by

extension, or a difEuse inflammation may follow perforation, which is

usually fatal. When this occurs about the caecal region, perityphlitis re-

sults ; when low down in the rectum, periproctitis. In one hundred and

eight autopsies collected by Woodward perforation occurred in eleven. By

far the most serious complication is abscess of the liver, which occurs fre-

quently in the tropics and is not very uncommon in this country.
^

It was

not, however, a frequent complication in dysentery during the civil war.

In this latitude it is certainly not uncommon, as we have had five cases,

within two years, in the Johns Hopkins Hospital. It usually comes on

insidiously. The symptoms will be discussed in connection with hepatic

abscess.

It is stated that malaria is a complication, but with one exception the

cases which I have seen with intermittent pyrexia were invariably associ-

ated with suppuration. In extensive epidemics, however. Woodward states

that cases of ordinary dysentery occur associated with all the phenomena

of malaria. With reference to typhoid fever, as a complication, this au-

thor mentions that the combination was exceedingly frequent during the

civil war, and characteristic lesions of both diseases coexisted. In civil

practice it must be extremely rare

Sydenham noted that dysentery was sometimes associated Avith rheu-

matic pains, and in certain epidemics joint swellings have been especially

prevalent. They are probably not of the nature of true rheumatism, but

are rather analogous to gonorrhoeal arthritis. In severe, protracted cases

there may be pleurisy, pericarditis, endocarditis, and occasionally pyemic

manifestations, among which may be mentioned pylephlebitis. Chronic

Bright's disease is also an occasional sequel. In protracted cases there

may be an anaemic oedema. An interesting sequel of dysentery is paraly-

sis. Woodward reports eight cases. Weir Mitchell mentions it as not

uncommon, occurring chiefly in the form of paraplegia. As in other acute

fevers, this is due to a neuritis.* Intestinal stricture is a rare sequence—

so rare that no case was reported at the Surgeon-General's office during

the war. Among the sequelee of chronic dysentery, in persons who have

recovered a certain measure of health, may be mentioned persistent dys-

pepsia and irritability of the bowels.

Diagnosis.—The recognition of the acute follicular form is easy;

the frequency of the passages, the presence of blood and mucus, and the

tenesmus forming a very characteristic picture. Local affections of the

rectum, particularly syphilis and epithelioma, may produce tenesmus with

* Pugibet, Revue de Medecine, February, 1888.
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the passage of mucoid and bloody stools. The acute diphtheritic form,

coming on with great intensity and with severe constitutional disturb-

ances, is not infrequently mistaken for typhoid fever, to which indeed in

many cases the resemblance is extremely close. The higher grade of

fever, the more pronounced intestinal symptoms, the presence, particularly

in the early stage, of a small amount of blood in the stools, the absence of

enlargement of the spleen and the rose rash should lead to a correct diag-

nosis. In the amoebic form the diagnosis can readily be made by ex-

amination of the stools. A characteristic feature of these cases is their

irregular, chronic course. A patient may be about and in fairly good

condition, with well-formed stools and very slight intestinal disturbance,

in whose faeces the amoebae may still be discovered, and in whom the

disease is at any time likely to recur with intensity. In some cases, com-

plicated by abscess of the liver and lung discharging through a bronchus,

the diagnosis may rest on the detection of amoebae in the sputa, when they

cannot be found in the stools owing to the latency of the intestinal dis-

turbance. Three such cases occurred in my wards in 1890.*

Treatment.—Flint has shown that sporadic dysentery is, in its

slighter grades at least, a self-limited disease, which runs its course in

eight or nine days. Beading a report of his cases, one is struck, however,

with their comparative mildness.

The enormous surface involved, amounting to many square feet, the con-

stant presence of irritating particles of food, and the impossibility of get-

ting absolute rest, are conditions which render the treatment of dysentery

peculiarly difficult. Moreover, in the severer cases, when necrosis of the^

mucosa has occurred, ulceration necessarily follows, and cannot in any way

be obviated. When a case is seen early, particularly if there has been con-

stipation, a saline purge should be given. The free watery evacuations

produced by a. dose of salts cleanse the large bowel with the least possible

irritation, and if necessary, in the course of the disease, particularly if

scybala are present, the dose may be repeated. Purgatives are, as a rule,

objectionable, and the profession has largely given up their use. Of medi-

cines given by the mouth, which are supposed to have a direct effect upon-

the disease, ipecacuanha still maintains its reputation in the tropics. It

did not, however, prove satisfactory during the civil war ; nor can I say

that in cases of sporadic dysentery I have ever seen the marked effect

described by the Anglo-Indian surgeons. The usual method of adminis-

tration is to give a preliminary dose of opium, in the form of laudanum or

morphia, and half an hour after from twenty to sixty grains of ipecacuanha.

If rejected by vomiting, the dose is repeated in a few hours.

Minute doses of corrosive sublimate, one hundredth of a grain every

two hours, are warmly recommended by Ringer. Large doses of bismuth,

half a drachm to a drachm every two hours, so that the patient may take

* For details see monograph of Councilman and Lafleur.
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from twelve to fifteen drachms in a day, have in many cases had a bene-

ficial eifect. To do good it must be given in large doses, as recommended

by Monneret, who gave as high as seventy grammes a day. It certainly is

more useful in the chronic than the acute cases. It is best given alone.

Opium is an invaluable remedy for the relief of the pain and to quiet the

peristalsis. It should be given as morphia, hypodermically, according to

the needs of the patient.

The treatment of dysentery by topical applications is by far the most

rational plan. A serious obstacle, however, in the acute cases, is the ex-

treme irritability of the rectum and the tenesmus which follows any

attempt to irrigate the colon. A preliminary cocaine suppository or the

injection of a small quantity of the four-per-cent solution will sometimes

relieve this, and then with a long tube 'the solution can be allowed to flow

in slowly. The patient should be in the dorsal position with a pillow

under the hips, so as to get the effect of gravitation. Water at the tem-

perature of 100° is very soothing, but the irritability of the bowel is such

that large quantities can rarely be retained for any time. When the acute

symptoms subside, the injections are better borne. Various astringents

may be used—alum, acetate of lead, sulphate of zinc and copper, and

nitrate of silver. Of these remedies the nitrate of silver is the best,

though I think not in very acute cases. In the chronic form it is per-

haps the most satisfactory method of treatment which we have. It is

useless to give it in the small injections of two or three ounces with one

to two grains of the salt to the ounce. It must be a large irrigating in-

jection, which will reach all parts of the colon. This plan was introduced

by Hare, of Edinburgh, and is highly recommended by Stephen Mac-

Kenzie and H. C. Wood. The solution must be fairly strong, twenty

to thirty grains to the pint, and if possible from three to six pints of

fluid must be injected. To begin with it is well to use not more than a

drachm to the two pints or two and a half pints, and to let the warm fluid

run in slowly through a tube passed far into the bowel. It is at times

. intensely painful and is rejected at once. In the cases of amcebic dysen-

^
tery we have been using at the Johns Hopkins Hospital with great beneflt

warm injections of quinine in strength of 1 to 5,000, 1 to 2,500, and 1 to

1 000. The amoeb£e are rapidly destroyed by it. These large injections

are not without a certain degree of danger. Brayton Ball reports the

case of a child in whom general peritonitis followed the injections 1

have never seen any ill effects, even with the very large amounts. When

there is not much tenesmus, a small injection of thin starch with half a

drachm to a drachm of laudanum gives great relief, but for the tormina

and tenesmus, the two most distressing symptoms, a hypodermic of

morphia is the only satisfactory remedy. Local applications to the

abdomen, in the form of light poultices or turpentine stupes, are very

^'"^TlTe diet in acute cases must be restricted to milk, whey, and broths,
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and during convalescence the greatest care must be taken to provide only

the most digestible articles of food. In chronic dysentery, diet is perhaps

the most important element in the treatment. The number of stools can

frequently be reduced from ten or twelve in the day to two or three, by

placing the patient in bed and restricting the diet. Many cases do well

on milk alone, but the stools should be carefully watched and the amount

limited to that which can be digested. If curds appear, or if much oily

matter is seen on microscopical examination, it is best to reduce the

amount of milk and to supplement it with beef-juice or, better still, egg-

albumen The large doses of bismuth seem specially suitable in the

chronic cases, and the injections of nitrate of silver^ in the way already

mentioned, should always be given- a trial.

XXII. MALARIAL FEVER.

Definition.—An infectious disease characterized by : {a) paroxysms of

intermittent fever of quotidian, tertian, or quartan type
;

(b) a continued

fever with marked remissions
; (6') certain pernicious, rapidly fatal forms

;

and (d) a chronic cachexia, with anemia and an enlarged spleen.

With the disease are invariably associated the hsematozoa described by

Laveran. - - .

Etiology.—(1) GeogxapMcal Distributioii.—In Europe, southern Rus-

sia and certain parts of Italy are now the chief seats of the disease. It

is not widely prevalent in Germany, France, or England, and the foci of

epidemics are becoming yearly more restricted. In America it is now
rare on the Atlantic coast above the latitude of Philadelphia. From New
England, where it once prevailed extensively, it has gradually disappeared,

but there has of late years been a slight return in some places. In the city

of New York genuine malaria is rare except as an imported disease. In

Philadelphia and along the valleys of the Delaware and Schuylkill Rivers,

formerly hot-beds of malaria, the disease has become much restricted.

Except in the low-lying southern portions of the city it rarely devel-

ops, and the majority of cases admitted into hospital are of the poorer

class, who have returned from picking cranberries and peaches in Dela-

ware and New Jersey. In Baltimore a few cases develop in the autumn,

but a majority of the patients seeking relief are from the outlying dis-

tricts and one or two of the inlets of Chesapeake Bay. Though prevalent

in certain regions on this bay, the disease is yearly becoming less wide-

spread and less severe. In the Southern States there are on the seaboard

many isolated regions in which malaria prevails ; but here, too, there has

everywhere been a marked diminution in the prevalence and intensity of

the disease. W. W. Johnston states that in the Gulf district there are

places in which the disease is increasing. The percentage of cases admit-
ted to the Marine Hospital Service in 1876 was 18-4, and 23-4 in 1887.
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But this may be due to the development of the shipping trade and to the

greater number of sailors who carry the infection from the West Indian

ports, and those of Mexico and Central America.

In the interior of Louisiana, Mississippi, Arkansas, and Texas malaria

is endemic, and the severe types are not infrequent. At irregular periods

epidemics of the most.severe forms occur.

In the Northwestern States malaria is almost unknown. It is rare

on the Pacific coast. In the region of the Great Lakes malaria prevails

only in the Lake Erie and Lake St. Clair regions. It has practically

disappeared from Lake Ontario, whereas in the upper Huron and Lake

Superior basins it is unknown. The St. Lawrence River region remains

free from the disease. In Montreal a patient with malaria is invariably

questioned as to his latest residence.

(2) Telluric Conditions.—The importance of the state of the soil in the

etiology of malaria is universally recognized. It is seen particularly in

low, marshy regions which have an abundant vegetable growth, . Estu-

aries, badlj drained, low-lying districts, the course of old river-beds, tracts

of land which are rich in vegetable matter, and particularly districts such

as the Roman Campagna, which have been allowed to fall out of cultiva-

tion, are favorite localities for the development of the malarial poison.

These conditions are most frequently found, of course, in tropical and

subtropical regions, but nothing can be truer than the fact that reekmg

marshes of the most pestilent appearance may be entirely devoid of the

poison, and the disappearance of the disease from a locality is not neces-

sarily associated with any material improvement in the condition of the

marshes or of the soil. Thus, in New England and in parts of western

Canada, in which malaria formerly was very prevalent, the increased salu-

brity is usually attributed to the clearing of the forests and the better

drainage of the ground ; but these improvements alone can scarcely ex-

plain the disappearance, since in many districts there are marshy tracts

and low-lying lands in every respect like those in which, even at the same

latitude, the disease still prevails. Compare, for example, a swampy tract

on the northern shore of Lake Erie and a similar tract on the southern

ghore of Lake Ontario ; the flora and fauna of the two districts are prac-

tically identical, but in the former the conditions under which the ma a-

rial virus develops still exist, whereas in the latter they have gradually

disappeared. In short, it is impossible to ascertain from the nature of

the soil and climate in any given place whether it is malarial or not. In

•the absence of accurate knowledge as to the habitat of the hsmatozoa, the

only means of deciding this point is by noticing the effect of residence in

such a place on the human subject, preferably one of the Caucasian race.

'

(3) Season.-Even in the tropics, where malaria constantly prevails,

•there are minimal and maximal periods ; the former corresponding to the

summer and winter, the latter to the spring and autumn months. In

temjjerate .regions, like the central Atlantic States, there are only a few
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cases in the spring, nsually in the month of May, and a large number of

cases in September and October, and sometimes in November. In the

tropics, too, the cases are most numerous in the autumn months.

(4) Meteorological Conditions.—(a) Heat.—K tolerably high tempera-

ture is one of the essential conditions for the development of the virus.

It is more prevalent after prolonged hot summers.

'{bj Moiskcre.—In the tropics the malarial fevers are most prevalent in

the rainy seasons. In the temperate climates the relation between the

rainfall and malaria is not so clear, and cases are more numerous after a

dry summer ; but if either heat or moisture is excessive, the development

of the virus is checked for a time.

(c) Winds.—Many facts are on record which seem to indicate that the

poison may be carried to some distance by winds. The planting of trees

has been held to interfere with the transmission by prevailing winds.

Possibly, however, the quickly growing trees, such as the Eucalyptus globu-

lus., have acted more beneficially by drying the soil.

(5) Specific Gravity.—That the distribution of the poison of malaria

is influenced by gravity has long been conceded. Persons dwelling in the

upper stories, or in buildings elevated some distance above the ground,

are exempt in a marked degree.

The Specific Germ.—As Hirsch correctly remarks, the late J. K. Mitch-

ell " was the first to approach in a scientific spirit the nature of infec-

tive disease and particularly in malarial fever." Many attempts were

made to discover a constant and characteristic organism. Klebs and

Tommasi-Crudeli in 1879 announced the discovery of a bacillus malaricB,

but their observations have not been confirmed. In 1880 Laveran, a

French army surgeon, now professor at the Medical School at Val de

Grace, announced the discovery of a parasite in the blood of patients at-

tacked by malarial fever. During the next three years he published nine

additional communications, but for a time these observations attracted

little attention. The Italian observers Marchiafava, Celli, and Golgi

corroborated Laveran's statements. Councilman carefully studied the

question in this country, and Laveran's statements were confirmed by my-

self in Philadelphia, by Walter James in New York, and more recently

by Dock in Galveston, Koplik in New York. The whole question has

been considered recently in an extensive monograph by my assistants,

Thayer and Hewetson, in Baltimore.* In India, Vandyke Carter has pub-

lished an elaborate monograph on the parasites. In France, Germany,

and England, owing in great part to the absence of cases of malaria, the

value of Laveran's observations was at first overlooked, but recently the

confirmation has been published from many of the German clinics, while

valuable observations have recently been made in Southern Russia. So

far as I know, not a single observer, who has had the necessary training

* The Malarial Fevers of Baltimore, /. H, H. Reports, vol. v.
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and the material at his command, has failed to demonstrate the existence

of these parasites.

The bodies which have been found invariably associated with all forms

of malarial fevers belong to the protozoa and to a group of organisms

known as the Jiwmatozoa, the precise affinities of which have not yet been

definitely determined. Parasites of the red blood-corpuscles have been

met with abundantly in the blood of fish, turtles, and many species of

birds. One of the best and most readily studied examples is the Drepa-

7iidium ranarum, a common parasite in the red blood-corpuscles of the

frog.*

These organisms are generally placed among the sporozoa ; their further

classification is still a matter of dispute. The parasites are true hjemocy-

tozoa. existing and pursuing their cycle of existence within the red blood-

corpuscles of the infected individual. The youngest forms, small, hyaline,

amoeboid bodies, enter the red blood-corpuscles and develop, accumulating,

as they increase in size, fine granules of dark pigment, which is formed at

the expense of the haemoglobin of the including corpuscle. When the

organisms have reached their full development and destroyed their hosts,

the pigment granules gather into a central clump or block, and the para-

sites break up into a number of small round or ovoid hyaline bodies, each

one of which represents a fresh young organism ready to attack a new cor-

puscle and begin again a cycle of existence.
_ _

Several varieties of the parasite have been separated, each of which is

associated with a characteristic type of fever. These varieties are
: (1)

The parasite of tertian fever ; (2) the parasite of quartan fever
; (3) the

parasite associated with the more irregular fevers occurring in temperate

climates, in the later summer and autumn—the " sestivo-autumnal fever
"

of the Italians. Golgi first pointed out the remarkable fact that the para-

sites of the regularly intermittent fevers—the tertian and quartan para-

sites—exist in the blood in great groups, all the members of which are ap-

proximately at the same stage of development. Thus an entire group of

myriads of parasites undergoes sporulation within a period of several

hours. The sporulation of such a group ofparasites is always followed by

the malarial paroxysm, which very possibly depends npon some toxic sub-

stance which is developed at the time of sporulation. The tertian para-

site requires about forty-eight hours to accomplish its cycle of develop-

ment and undergo sporulation. Thus with infections with a single group

of tertian parasites, sporulation occurs every other day, resulting, as might

be expected, in tertian paroxysms. More often, however, infections with

two groups of tertian parasites are seen—groups reaching maturity on

alternate days, and causing quotidian paroxysms. Very rarely infections

with multiple groups of the parasite may be seen.

* For an excellent account of these haematozoa and their development, see Celli, in

Fortschritte der Medicin, 1891.
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The cycle of existence of the quartan parasite lasts about seventy-two

hours, and if but one group of organisms be present, typical quartan fever

results. The presence of two groups—double quartan infection—is asso-

ciated with paroxysms on two successive days, followed by a day of inter-

mission ; the presence of three groups gives rise to quotidian paroxysms.

Very rarely more than three groups may be present.

The parasite of the autumnal type possesses a cycle of development the

exact duration of which is still a subject of dispute ; it is probably vari-

able, lasting from twenty-four hours or less to forty-eight hours or even

more, the variations depending upon conditions not wholly known.*

While at the beginning of the infection the arrangement of the parasites

in groups may be made out, this regular arrangement often disappears,

and organisms at different stages of development may be found at the

same time.

Segmentation may thns occur at irregular intervals, sometimes almost

continuously. The resulting fever may be regularly intermittent, but is

often irregular and sometimes almost continuous.

The parasite of tertian fever begins its cycle of development as a

small, hyaline, amoeboid body. This rapidly accumulates fine brown pig-

ment granules which are thrown into active motion ; the including cor-

puscle becomes expanded and decolorized as the parasite grows. The full-

grown tertian organism is about the size of a normal red corpuscle. In

sporulation the segments number from fifteen to twenty, or even more.

The parasite of quartanfever is very similar in its appearance to the

tertian organism. The amoeboid movements are, however, slower, and

the pigment granules are coarser, darker, and in less active motion. The

fully developed parasite is smaller, while the corpuscle in which the or-

ganism develops, instead of becoming expanded and decolorized, as in the

tertian infections, rather shrinks about the parasite and assumes a deeper,

greenish, somewhat brassy color. In sporulation the segments are fewer,

from five to ten in number. They are arranged with great regularity

about the central pigment clump or block, forming the most beautiful

" rosettes."

The parasite of the autumnal malarial fever is considerably smaller

than the other varieties ; at full development it is often less than one half

the size of a red blood-corpuscle. The pigment is much scantier, often

consisting of a few minute granules. f Only the earlier stages of devel-

opment, small, hyaline bodies, sometimes with one or two pigment gran-

ules, are to be found in the peripheral circulation ; the later stages are

ordinarily only to be seen in the blood of certain internal organs, the

* Marchiafava and Bignami distinguish two varieties of the ffistivo-autumnal para-

site, a quotidian and a tertian. These observations we have not as yet been able to

confirm.

t Segmenting bodies have been described which were quite free from pigment.
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spleen and bone marrow particularly. The corpuscles containing the

parasites become not infrequently shrunken, crenated, and brassy-col-

ored. After the process has existed for about a week, larger, refractive,

crescentic, ovoid, and round bodies, with central clumps of coarse pig-

ment granules, begin to appear. These bodies are characteristic of aestivo-

autumnal fever. Their significance is a matter of dispute.

From the full-grown tertian and quartan parasites, and from the round

bodies with central pigment clumps in sestivo-autumnal infections, long,

actively moving flagella may develop ; these may at times break loose

and move about free among the corpuscles. Their significance has not

been wholly determined.

The general symptoms and morbid anatomy of malaria are in har-

mony with the changes which these parasites induce. The remarkable

periodicity of the manifestations of paludism are well explained when we

consider the relations which these manifestations bear to the life history

of the parasite. The destruction of the red blood-corpuscles by the organ-

ism can be traced in all stages. The presetice ofpigment in the blood and

viscera so characteristic of malaria results from the transformation of the

hemoglobin by the parasites. The anemia is a direct consequence of the

wide-spread destruction of the, corpuscles themselves. The severe cere-

bral symptoms in pernicious cases, as well as the occasional cases of chol-

eriform malaria, have been shown to be associated with the special local-

ization of the parasites in capillaries of the brain, or in the mucous

membrane of the gastro-intestinal tract.

There are, however, many gaps in our knowledge. While by hypo-

dermic or intravenous inoculation malarial infection may be transferred

from one individual to another, the same type always appearing in the

inoculated individual, yet we are quite ignorant of the form in which the

parasite exists outside of the human body. All experiments at cultiva-

tion of the parasites have failed.' We are therefore also ignorant as to the

manner of infection. The evidence appears to suggest that this occurs

generally through the respiratory tract, though the proof of this supposi-

tion is wanting. That infection may occur hypodermically is proved by

the inoculation experiments. Eepeated attempts to bring about infection

through the gastro-intestinal tract have all failed.

Meantime, awaiting further knowledge, advantage may be taken of the

constant presence of the parasite in malaria. This alone, without refer-

ence to the true nature of the organism, is a fact of the highest mipor-

tance. To be able, everywhere and under all circumstances, to differenti-

'

ate between malaria and other forms of fever is one of the most important

advances which has been made of late years in practical medicine; one

which will revolutionize the study of fevers in tropical and subtropical

countries, and should within a short time bring some order out of the

chaos which at present exists regarding the different forms which there

prevail.
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Morbid Anatomy.—The changes result from the disintegration of

the red blood-corpuscles, accumulation of the pigment thereby formed, and

possibly the influence of toxic materials produced by the parasite. Cases

of simple malarial infection, the ague, are rarely fatal, and our knowledge

of the morbid anatomy of the disease is drawn from the pernicious mala-

ria or the chronic cachexia. Rupture of the enlarged spleen may occur

spontaneously, but more commonly from trauma. A case of the kind

was admitted under my colleague, Halsted, in June, 1889, and Dock has

recently reported two cases.

(1) Pernicious Malaria.—The blood is hydraemic and the serum may

even be tinged with hajmoglobin. The red blood -corpuscles present the

endoglobular forms of the parasite and are in all stages of destruction.

The spleen is enlarged, often only moderately ;
thus, of two fatal cases

recently in my wards the spleens measured 13 X 8 ctm. and 14 X 8

ctm. respectively. If a fresh infection, the spleen is usutilly very soft, and

the pulp lake-colored and turbid. In cases of intense reinfection the

spleen may be enlarged and firm. The amount of pigment in the

spleen elements is greatly increased. The pulp contains large num-

bers of red corpuscles containing parasites. Enormous numbers of

phagocytes, large and small, are to be seen, some of the larger being ne-

crotic. The liver is swollen and turbid.. In very acute cases there is not

necessarily any macroscopic pigmentation, though microscopically the

capillaries may be stuffed with phagocytes, which may almost occlude

the vessels. Parasites may be present in considerable numbers, usually

within the red corpuscle. Areas of disseminated necrosis closely similar

to those observed in typhoid fever, diphtheria, and other acute infectious

diseases, have been described by Guarni^re, Bignami, and Barker.* In

association with these areas. Barker describes capillary thrombosis. Peri-

vascular (portal) infiltration has been found in a very acute case in a

young man (Dock). The brain usually shows interesting changes. In

severe cases of some duration the tissue is stained, sometimes chocolate-

colored. In mild cases the discoloration is present, but less marked.

The blood-vessels, especially the arterioles and capillaries, contain large

numbers of parasites, with partial or total destruction of red blood-cor-

puscles, and phagocytes. Occlusions of arterioles by means of parasites

are often seen, together with perivascular infection and punctate haemor-

rhages. In some instances changes of this sort occurring in special areas

have given rise to focal symptoms. Anaemia and oedema are commoner

than congestion . The kidneys show analogous conditions.

In some acute pernicious cases with choleraic symptoms, the capillaries

of the gastro-intestinal mucosa may be stuffed with parasites.

(2) Malarial Cachexia.—A patient, the subject of chronic paludism,

usually dies of anaemia or of hemorrhage associated with it. The most

* Morbid Anatomy of Malaria, J. H. H. Reports, vol. v.
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characteristic cases of the kind which have come under my observation

have been in the workmen returning from the Panama Canal, victims of

the so-called Chagres fever.

The anaemia is profound, particularly if the patient has died of fever.

The spleen is greatly enlarged, and may weigh from seven to ten pounds.

If the disease has persisted for any length of time, it is firm and resists

cutting. The capsule is thickened, the paren'chyma brownish or yel-

lowish-brown, with areas of pigmentation, or in very protracted cases

it is extremely melanosed, particularly in the trabeculae and about the

vessels.

The liver may be greatly enlarged ;
but, as a rule, the increase in size

is moderate in proportion to that of the spleen. It may present to the

naked eye a grayish-brown or slate color due to the large amount of pig-

ment. In the portal canals and beneath the capsule the connective

tissue is impregnated with melanin. Varying with the duration of the

disease, the shade of color of the liver ranges from a light gray to a deep

slate-gray tint. The texture is firm, but there is not necessarily any great

increase in the connective tissue. Histologically, the pigment is seen in

the Kupffer's cells and the perivascular tissue.

The kidneys may be enlarged and present a grayish-red color, or areas

of pigmentation may be seen. The pigment may be diffusely scattered

and particularly marked about the blood-vessels and the Malpighian

bodies, or it is often abundant in the cells of the convoluted and collecting

tubules. The peritonaeum is usually of a deep slate-color. The mucous

membrane of the stomach and intestines may have the same hue, due to

the pigment in and about the blood-vessels. In some cases this is confined

to the lymph nodules of Peyer's patches, causing the shaven-beard appear-

ance.

(3) The Accidental and Late Lesions of Malarial Fever.

{a) The Ztver.—Paludal, hepatitis plays a very important role in the

history of malaria, as described by French writers. Kelsch and Kiener

devote over sixty pages to a description of the various forms, parenchym-

atous and interstitial, describing under the latter three different varie-

ties. The perusal of this section of their work by no means carries con-

viction that all the forms which they describe are associated definitely

with malaria. Many of the patients were the subjects of chronic alcohol-

ism, and the most important diagnostic point upon which they seem to

have placed reliance was melanosis of the spleen, sometimes with pig-

mentation of Glisson's sheath. The existence of a cirrhosis dependent

upon the irritation of large quantities of pigment in the liver is unques-

tioned, but only those cases in which the history of chronic malaria is

definite, and in which the melanosis of both liver and spleen coexist,

should be regarded as of paludal origin. The affection in this country is

of extraordinary rarity. In the post-mortem room of the Philadelphia

Hospital I have frequently seen, in subjects in whom the spleen was
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deeply pigmented, the portal slieaths of the liver stained, and a slight

increase in the connective tissue ; but it is begging the question to say

that in such patients, who have almost certainly been habitual consumers

of bad whisky, the condition of the liver was due to malaria. No instance

of malarial cirrhosis has been shown at the Philadelphia Pathological

Society since its foundation. Welch tells me he knows of but one speci-

men which has been shown in New York, and that was from an Algerian.

(b) Pneumonia is believed by many authors to be common in malaria,

and even to depend directly npon the malarial poison, occurring either in

the acute or in the chronic forms of the disease. I have no personal

knowledge of such a special pneumonia. It certainly does not occur in

the intermittent or remittent fevers which, prevail in Philadelphia and

Baltimore. The two diseases may be concurrent. Inflammation of the

lungs may develop during a simple intermittent, and the quinine may
check the chills without influencing in any way the pneumonia. There

were two cases among the 616 analyzed by Thayer and Hewetson.

(c) nephritis.—Acute inflammation of the kidneys is rare in the

milder forms. Albumin in the urine is not infrequent during the chill,

and in the course of the continued or remittent fevers. Kelsch and

Kiener describe several forms of nephritis. No instance of chronic

Bright's disease resulting directly from paludism has come under my
notice.

Clinical Forms of Malarial Fever.— (1) The Regularly Inter-

mittent Fevers.

—

(a) Tertian fever
;

(Z») quartan fever. These forms are

characterized by recurring paroxysms of what are known as ague, in

which, as _a_ rule, chill, fever, and sweat follow each other in ^orderly

sequence. The stage ot inciciation is .not -definitely known ; it probably

varies much according to the amount of the infectious material absorbed.

Experimentally the period of incubation varies from six to fifteen days,

being a trifle longer in quartan than in tertian infections. Attacks have

been reported within a very short time after the apparent exposure. On
the other hand, the ague may be, as is said, " in the system," and the

patient may have a paroxysm months after he has removed from a mala-

rial region, though I doubt if this can be the case unless he has had the

disease when living there.

Description of the Paroxysm.—The patient generally knows he is

going to have a chill a few hours before its advent by unpleasan-t feelings

and uneasy sensations, sometimes by headache. The paroxysm is divided

into three stages—cold, heat, and sweating.

Cold Stage.—The onset is indicated by a feeling of lassitude and a

desire to yawn and stretch, by headache, uneasy sensations in the epigas-

trium, sometimes by nausea and vomiting. Even before the chill begins

the thermometer indicates slight rise in temperature. Gradually the pa-

tient begins to shiver, the face looks cold, and in the fully developed rigor

the whole body shakes, the teeth chatter, and the movements may often
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be violent enough to shake the bed. Not only does the patient look cold

and blue, but a surface thermometer will indicate a reduction of the skin

temperature. On the other hand, the axillary or rectal temperature may,

during the chill, be greatly increased, and, as shown in the chart, the

fever may rise during the chill to 105° or 106°. Of symptoms associated

with the chill, nausea and vomiting are common. There may be intense

headache. The pulse is quick, small, and hard. The urine is increased

in quantity. The chill lasts for a variable time, from ten or twelve min-

utes to an hour, or even longer.

The liot stage is ushered in by transient flushes of heat
;
gradually the

coldness of the surface disappears and the skin becomes intensely hot.

The contrast in the patient's appearance is striking :
the face is flushed,

the hands are congested, the skin reddened, the pulse is full and bound-

ing, the heart's action is forcible, and the patient may complain of a

throbbing headache. The rectal temperature may not increase much dur-

ing this stage ; in fact, by the termination of the chill the fever may have

reached its maximum. The duration of the hot stage varies from half an

hour to three or four hours. The patient is intensely thirsty and drinks

eagerly of cold water.

Sweating >S'%e.—Beads of perspiration appear upon the face and

gradually the entire body is bathed in a copious sweat. The uncomfort-

able feeling associated with the fever disappears, the headache is relieved,

and within an hour or two the paroxysm is over and the patient usually

sinks into a refreshing sleep. The sweating varies much. It may be

drenching in character or it may be slight.

Chart X is a fac-simile of a ward temperature chart in a case of

tertian ague. The duration of the paroxysms on February 1st, 3d, and

5th was from twelve to sixteen hours. Quinine in two-grain doses was

given on the 5th and was sufficient to prevent the on-coming paroxysms

on the 7th, though the temperature rose to 100-5°. The small doses, how-

ever, were not effective, and on the 9th he had a severe chill.

The total duration of the paroxysm averages from ten to twelve

hours but may be shorter. Variations in the paroxysm
.

are common.

Thus the patient may, instead of a chill, experience only a slight feeling

of coldness. The most common variation is the occurrence of a hot stage

alone, or with very slight sweating. During the paroxysm the spleen is

enlarged and the edge can usually be felt below the costal margin. In

the interval or intermission of the paroxysm the patient feels very well,

and, unless the disease is unusually severe, he is able to be up. Bronchitis

is a common sympton,. Herpes, usually labial, is perhaps as frequently

seen in ague as in pneumonia.
, . j •

Types of the Bsgularly Intermittent Fevers.-As has been stated in

the description of the parasites, two distinct types of the regularly inter-

mittent fevers have been separated. These are («) tertian fever and {i)

quartan fever.
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(a) Tertian Fever.—This type of fever depends upon the presence in

the blood of the tertian parasite, an organism which, as stated above, is

usually present in sharply defined groups, whose cycle of development

lasts approximately forty-eight hours, sporulation occurring every third

day. In infections with one group of the tertian parasite the paroxysms

occur synchronously with sporulation at remarkably regular intervals of

about forty-eight hours, every third day—hence the name tertian. Very

commonly, however, there may be two groups of parasites which reach

maturity on alternate days, resulting thus in daily {quotidian) paroxysms
—double tertian infection. Quotidian fever, depending upon double ter-

tian infection, is the most frequent type in the acute intermittent fevers

in this latitude.

(5J~ Quartan Fever.—This type of fever depends upon infection with

the quartan parasite, an organism which occurs in well-defined groups,

whose cycle of existence lasts about seventy-two hours. In infection with

one group of parasites the paroxysm occurs every fourth day ; hence the

term quartan. At times, however, two groups of the parasites may be

present ; under these circumstances paroxysms occur on two successive

days, with a day of intermission following. In infection with three

groups of parasites there are daily paroxysms.

Thus a quotidian intermittent fever may be due to infection with

either the tertian or quartan parasites.

Course of the Disease.—After a few paroxysms, or after the disease

has persisted for ten days or two weeks, the patient may get well without

any special medication. In cases in which we have been studying the

haematozoa I have repeatedly known the chills to stop spontaneously.

Such, cases, however, are very liable to recurrence. Persistence of the

fever leads to ansemia and htematogenous jaundice, owing to the destruc-

tion of the red blood-disks by the parasites. Ultimately the condition

may become chronic, and will be described under malarial cachexia. /

The regularly intermittent fevers yield promptly and immediately to

treatment by quinine.

(2) The more Irreg:ular, Remittent, or Continued Fevers.—J]stivo-
autumnal Fever.—This type of fever occurs in temperate climates,

chiefly in the later summer and fall ; hence the term given to it by
Marchiafava and Celli, mstivo-autunmal fever. The severer forms of it

prevail in the Southern States and in tropical countries, where it is

known chiefly as bilious remittent fever. The entire group of cases in-

cluded under .the terras remittent fever, bilious remittent, and typho-

malarial fevers requires to be studied anew.

This type of fever is associated with the presence in the blood of the

aestivo-autumnal parasite, an organism the length of the cycle of develop-
ment of which is probably subject to variations, while the existence of

multiple groups of the parasite, or the absence of arrangement into defi-

nite groups, is not infrequent.
12
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The symptoms are therefore, as might be expected, often irregular.

In some instances there may be regular intermittent fever occurring at

uncertain intervals of from twenty-four to forty-eight hours, or even

more. In the cases with longer remissions the paroxysms are longer.

Some of the quotidian intermittent cases may closely resemble the quotid-

ian fever depending upon double tertian or triple quartan infection.

Commonly, however, the paroxysms show material differences; their

length averages over twenty hours, instead of from ten or twelve
;
the onset

occurs often without chills and even without chilly sensations. The rise

in temperature is frequently gradual and slow, instead of sudden, while

the fall may occur by lysis instead of by crisis. There is a marked tend-

ency toward anticipation in the paroxysms, while frequently, from the

anticipation of one paroxysm or the retardation of another, more or Jess

continuous fever may result. Sometimes there is continuous fever with-

out sharp paroxysms. In these cases of continuous and remittent fever

the patient, seen fairly early in the disease, has a flushed face and looks

ill The tongue is furred, the pulse is full and bounding, but rarely

dicrotic. The temperature may range from 103° to 103°, or is in some

instances higher. The general appearance of the patient is strongly sug-

gestive of typhoid fever-a suggestion still further borne out by the exist-

ence of acute splenic enlargement of moderate grade. As in intermittent

fever, an initial bronchitis may be present. The course of these cases is

variable. The fever may be continuous, with remissions more or less

marked ; definite paroxysms with or without chills may occur, m which

the temperature rises to 105° or 106°. Intestinal symptoms are usually

absent. A slight hematogenous Jaundice may develop early. Delirium

of a mild type may occur. The cases vary very greatly m severity. In

some the fever subsides at the end of the week, and the practitioner is m

doubt whether he has had to do with a mild typhoid or a simple febric-

ula In other instances the fever persists for from ten days to two weeks

;

there are marked remissions, perhaps chills, with a furred tongue and

low delirium. Jaundice is not infrequent. These are the cases to which

the term bilious remittent and typho-malarial fevers are appl^^d. in

other instances the symptoms become grave and assume a character of the

pe n cious type. It is in this form of malarial fever that so much con-

En still 'exists. The similarity of the cases to typhoid fever is mos

striking, more particularly the appearance of the facies, and the patient

toTf^r, ill. The cases develop, too, in the autumn, at the very time

when typhoid fever occurs. The fever yields, as a rule, promptly o qm-

nine, though here and there cases are met with-rarely indeed m my

experience-in which they are refractory. It is Just in this group that i^ie

obse vations of Laveran will be found of the greatest value Several

of thi c^^^^^^^ in Thayer and Hewetson's report show how closely, m some

instances, the disease may simulate typhoid fever.
,

^
The diagnosis of malarial remittent fever may be definitely ina_de_by
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the examination of the blood. The small, actively motile, hyaline forms

of the a3stivo-autumnal parasite are to be found, while, if the case has

lasted over a week, the larger crescentic and ovoid bodies are usually seen,

Vandyke Carter, in his monograph, alludes to the value of this method in

the fevers of India. In many cases here we are at first unable to distin-

guish between typhoid and continued malarial fever without a blood ex-

amination. A more wide-spread use of this means of diagnosis will

enable us to bring some order out of the confusion which exists in the

classification of the fevers of the South. At present the following febrile

affections are recognized by various physicians as occurring in the sub-

tropical regions of this continent : (a) Typhoid fever
;

(b) typho-malarial

fever—a typhoid modified by malarial infection, or the result of a com-
bined infection

;
(c) the malarial remittent fever ; and (d) continued

thermic fever (Guiteras). In these various forms, all of which may be

characterized by a continued pyrexia with remissions or with chills and
sweats (for we must remember that chills and sweats in typhoid fever are

by no means rare), the blood examination will enable us to discover those

which depend upon the malarial poison. In many of these cases of con-

tinued or remittent fever careful inquiry will show that at the beginning
the patient had several intermittent paroxysms. In this latitude we have
not the opportunity of seeing many of the protracted and severe cases,

but I am inclined to think that future observations will show that, apart

from the thermic fever, there are only two forms of these continued fevers

in the South—the one due to the typhoid and the other to the malarial
infection. The typhoid fever of Philadelphia and Baltimore presents no
essential difference from the disease as it occurs in Montreal, a city prac-

tically free from malaria. Dock has shown conclusively that cases diag-

nosed in Texas as continued malarial fever were really true typhoid.

Pernicious Malarial Fever.—This is fortunately rare in temperate cli-

mates, and the number of cases which now occur, for example, in Phila-

delphia and Baltimore, is very much less than thirty or forty years ago.

Among the cases of malaria which have been under observation during
the past five years there were only three of the pernicious form. Per-
nicious fever is always associated with the ajstivo-autumnal parasite. The
following are the most important types :

{a) The comatose form, in which a patient is struck down with symp-
toms of the most intense cerebral disturbance, either acute delirium or,

more frequently, a rapidly developing coma. A chill may or may not
precede the attack. The fever is usually high, and the skin hot and dry.

The unconsciousness may persist for from twelve to twenty-four hours, or
the patient may sink and die. After regaining consciousness a second
attack may come on and prove fatal. In these instances, as has been
stated, the special localization of the infection is in the brain, where
actual thrombi of parasites with marked secondary changes in the sur-
rounding tissues have been found.
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(b) Algid Form.—In this, the attack sets in usually with gastric symp-

toms ; there are vomiting, intense prostration, and feebleness out of all

proportion to the local symptoms. The patient complains of feeling cold,

although there may be no actual chill. The temperature may be normal,

or even subnormal ; consciousness may be retained. The pulse is feeble

and small, and the respirations are increased. There may be most severe

diarrhoea, the attack assuming a chpleriform nature. The urine is often

diminished, or even suppressed. This condition may persist with slight

exacerbations of fever for several days and the patient may die in a condi-

tion of profound asthenia. This is essentially the same as described as

the asthenic or adynamic form of the disease. In the cases with vomiting

and diarrhoea, Marchiafava has shown that the gastro-intestinal mucosa is

often the seat of a special invasion by the parasites, actual thrombosis of

the small vessels with superficial ulceration and necrosis occurring. Simi-

lar lesions were found by Barker in the gastro-intestinal tract of a case

from my wards.
.

i
• *

(c) HcBmorrhagic Forms.—In all the severe types of malarial mfcc- 1

,

tion, especially if persistent, haemorrhage may occur from the mucous/y

membranes. An important form is the malarial Jmmaturia, which ml

some instances assumes a very malignant type. Paroxysms of ague may

precede the attack, but in many cases called malarial hsematuria there is

no febrile paroxysm. The condition is usually haemoglobmuna, though

blood-corpuscles are present also. In severe cases there is bleeding from

the mucous membranes. Jaundice is present, but to a variable extent,

and is hematogenous, due to the destructibn of the red blood-corpuscles.

Malarial ha^maturia occurs in epidemic form in many regions of the

Southern States, and in some seasons proves very fatal.

Many different forms of pernicious malarial fever—diaphoretic, synco-

pal pneumonic, pleuritic, choleraic, cardiac, gastric, and gangrenous-all

of which depend upon some special symptom, have been described.
_

Malarial Cachexia.-The symptoms of chronic malarial poisonmg

are very varied. It may follow the frequent recurrence of ordinary inter-

mittent fever, a common sequence in this country. A patient has chills

for several weeks, is improperly or imperfectly treated, and on exposure

the chills recur. This may be repeated for several months until the pa-
^

, tient presents the two striking features of malarial cachexia-namely, ,

ancsmia^nd an enlarged spleen. Cases developing without chills or with-/

I out febrile paroxysms are almost unknown m this region. They may

occur however, in intensely malarial districts, but m such cases the pa^

tients have fever, though chills may not supervene. The mos pronounced

types of malarial cachexia which we meet with here are m ^^^l^^^//^^^^^;^

West Indies and Central America. There is profound anemia
;

blood

count may be as low as one million per cubic millimetre
;
the skm has a

L ron-yellow or lemon tint, not often the light yellow tint o pernicious

rnl2 but a darker, dirtier yellow. The spleen is greatly enlarged.



MALARIAL FEVER. 171

firm, and hard. It rarely reaches the dimensions of the large lenkjemic

organ, but comes next to it in size.

The general symptoms are those of ordinary anemia—breathlessness on

exertion, oedema of the ankles, haemorrhages, particularly into the retina,

aslioted by Stephen' Mackenzie. Occasionally the bleeding is severe, and

I have twice known fatal h^matemesis to occur in association with the

enlarged spleen. The fever is variable. The temperature may be low for

days, not reaching above 99-5°. In other instances there may be irreg-

ular fever, and the temperature rises gradually to 102 5° to 103°. The

cases in fact present a picture of splenic anaemia.

"With careful treatment the outlook is good, and a majority of cases

recover. The spleen is gradually reduced in size, but it may take several

months or, indeed, in some instances, several years before the ag^ue-cake

entirely disappears.

Among the rarer symptoms which may develop as a result of ma-

larial intoxication may be mentioned paraplegia, cases of which have

been described by Gibney, Suckling, and others. Some of the cases are

doubtful, and have been attributed to malaria simply because the paralysis

was intermittent. It is a condition of extreme rarity. ^To case is men-

tioned by Kelsch and Kiener. Suckling's case had had several attacks of

malaria, the last of which preceded by about two weeks the onset of the

nervous symptoms, which were headache, giddiness, loss of speech, and

paraplegia. The attack was transient, but he had a subsequent attack

which also followed an ague-fit. The patient was an old soldier who had

had syphilis, a point which somewhat complicated the case. Orchitis has

been described as developing in malaria by Charvot in Algiers and Fedeli

in Eome.

Diagnosis.—The blood, as one might expect, shows marked changes

in malarial fever. In the regularly intermittent fevers there is a loss in red

corpuscles after each paroxysm, which may be considerable, but wliich is

rapidly compensated during the intermissions. In aestivo-autumnal fever

the losses are oftener greater and more permanent. In any case of malaria

which has existed for any length of time there is always considerable

anaemia. The haemoglobin, as in all secondary anaemias, is diminished,

usually in greater proportion than the corpuscles. The leucocytes are

almost invariably diminished in number in malarial fever. The reduc-

tion is greatest just after the paroxysms, the number increasing slightly

at the beginning of the febrile paroxysm. The differential count shows a

relative diminution in polynuclear leucocytes, with a relative increase in

the large mononuclear forms, exactly the same condition that is seen in

typhoid fever. Sometimes in fatal post-malarial aneemia the blood shows
all the characteristics of true pernicious anaemia ; in other instances of

fatal anaemia, where the blood during life has shown an absence of leuco-

cytosis, or of nucleated red corpuscles, the marrow of the long bones has

been found to be perfectly yellow, no evidence of regenerative activity.
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The diagnosis of the various forms of malaria is usually easy.

The continued remittent and certain of the pernicious cases offer difla-

culties, which, however, are now greatly lessened or entirely overcome

since Laveran's researches have given us a positive diagnostic indication.

Many forms of intermittent pyrexia are mistaken for malarial fever,

particularly the initial chills of tuberculosis and of septic infection. In

these instances the blood shows leucocytosis, which is rare in malaria.

If the practitioner will take to heart the lesson that an intermittent fever

which resists quinine is not malarial, he will avoid many errors in diag-

nosis. In the so-called masked intermittent or dumb ague, the febrile

manifestations are more irregular and the symptoms less pronounced ;
but

occasionally chills occur, and the therapeutical test usually removes every

doubt in the diagnosis.

The malarial poison is supposed to influence many affections in a re-

markable way, giving to them a paroxysmal character. A whole series of

minor ailments and some more severe ones, such as neuralgia, are attrib-

uted to certain occult effects of paludism. The more closely such cases

are investigated the less definite appears the connection with malaria.

Practitioners in districts entirely exempt from the disease have to deal

with ailments which present the same odd periodicity, and which the phy-

sicians of the Atlantic coast attribute to a " touch of malaria."

Treatment.—We do not know as yet how the poison reaches the sys-

tem. Infection seems most liable to occur at night. In regions in which

the disease prevails extensively the drinking-water may be boiled, tnough all

experiments tend to show that the virus does not enter through the gastro-

intestinal tract. Persons going to a malarial region should take about

ten grains of quinine daily, though Eichard found that two or three grains

three times a day was a sufficient protection against the disease. During

the paroxysm the patient should, in the cold stage, be wrapped in blankets

and given hot drinks. The reactionary fever is rarely dangerous even if

it reaches a high grade. The body may, however, be sponged. In quinine

we possess a specific remedy against malarial infection. Experiment has

shown that the parasites are most easily destroyed by quinine at the stage

when they are free in the circulation-that is, during and just after sporu-

lation. While in most instances the parasites of the regularly intermittent

fevers may be destroyed, even in the intra-corpuscular stage, m «stivo_-au-

tumnal fever this is much more difficult. It should, then, be our object,

if we wish to most effectually eradicate the infection, to have as much

quinine in circulation at the time of the paroxysm and shortly before as is

possible, for this is the period at which sporulation occurs In the regu-

larly intermittent fevers from ten to thirty grains in divided doses through-

out the day will in many instances prevent any fresh paroxysms. If he

patient comes under observation shortly before an expected paroxysm, the

idministration of a good dose of quinine just before its onset may be ad-

visable to obtain a maximum effect upon that group of parasites, ihe
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quinine will not prevent the paroxysm, but will destroy the greater part

of the group of organisms and prevent its further recurrence. It is safer

to give at least twenty to thirty grains daily for the first three days, and

then to continue the remedy in smaller doses for the next two or three

weeks. In sestivo-auturanal fever larger doses may be necessary, though

in relatively few instances is it necessary to give more than thirty to forty

grains in the twenty-four hours.

The quinine should be ordered in splution or in capsules. The pills

and compressed tablets are more uncertain, as they may not be dissolved.

A question of interest is the efficient dose of quinine necessary to cure

the disease. I have a number of charts showing that grain doses three

times a day will in many cases prevent the paroxysm, but not always with

the certainty of the larger doses. In cases of aestivo-autumnal fever with

pernicious symptoms it is necessary to get the system under the influence

of quinine as rapidly as possible. In these instances the drug should be

administered hypodermically as the bisulphate in thirty-grain doses, with

five grains of tartaric acid, every two or three hours. The muriate of

quinine and urea is also a good form in which to administer the drug hy-

podermically ;
ten, fifteen, or twenty grain doses may be necessary. In

the most severe instances some observers advise the intravenous adminis-

tration of quinine. For extreme restlessness in these cases opium is indi-

cated, and cardiac stimulants, such as alcohol and strychnine, are neces-

sary. If in the comatose form the internal temperature is raised, the

patient should be put in a bath and doused with cold water. Eor malarial

anasmia, iron and arsenic are indicated.
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XXIII. ANTHRAX.

{Malignant Pustule ; Splenic Fever ; Charbon; Wool-sorter's Disease.)

Defi-uition.—An acute infectious disease caused by the hacillus an-

thracis. It is a wide-spread affection in animals, particularly in slieep and

cattle. In man it occurs sporadically or as a result of accidental absorp-

tion of the virus.

Etiology.—The infectious agent is a non-motile, rod-shaped organ-

ism, the hacillus anthracis, which has, by the researches of Pollender, Da-

vaine, Koch, and Pasteur, become the best known perhaps of all patho-

genic microbes. The bacillus has a length of from two to ten times the

diameter of a red blood-corpuscle ; the rods are often united. They mul-

tiply by fission with great rapidity and grow with facility on various cult-

ure media, extending into long filaments which interlace and produce a

dense mycelium. The spore formation is seen with great readiness in

these filaments. The bacilli themselves are readily destroyed, but the

spores are very resistant, and survive after prolonged immersion in a five-

per-cent solution of carbolic acid, and resist for some minutes a tempera-

ture of 212° Fahr. They are capable also of resisting gastric digestion.

Outside the body the spores are in all probability very durable.

Geographically and zoologically the disease is the most wide-spread of

all infectious disorders. It is much more prevalent in Europe and in Asia

than in America. The ravages among the herds of cattle in Russia and

Siberia, and among sheep in certain parts of Europe, are not equalled by

any other animal plague. In this country the disease is rare. So far as I

know it has never prevailed on the ranches in the Northwest, but cases

were not infrequent about Montreal.

A protective inoculation with a mitigated virus has been introduced by

Pasteur, and has been adopted in certain anthrax regions. Haakin has

isolated from the cultures an albumose which renders animals immujae /

against the most intense virus.

In animals the disease is conveyed sometimes by direct inoculation, as

by the bites and stings of insects, by feeding on carcasses of animals which

have died of the disease, but more commonly by feeding in pastures in

which the germs have been preserved. Pasteur believes that the earth-

worm plays an important part in bringing to the surface and distributing

the bacilli which have been propagated in the buried carcass of an in-

fected animal. Certain fields, or even farms, may thus be infected for an

indefinite period of time. It seems probable, however, that if the carcass

is not opened or the blood spilt, spores are not formed in the buried

animal.

Animals vary in susceptibility : herbivora in the highest degree, then
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the omnivora, and lastly the carnivora. The disease does not occur spon-

taneously in man, but always results from infection, either through the

skin, the intestines, or in rare instances through the lungs. The disease

is found in persons whose occupations bring them into contact with ani-

mals or animal products, as stablemen, shepherds, tanners, butchers, and
those who work in wool and hair.

Various forms of the disease have been described, and two chief groups

may be recognized : the external anthrax, or malignant pustule, and the

internal anthrax, of which there are pulmonary and intestinal forms.

Symptoms.—(1) External Antlirax.

(a) Malignant Pustule.—The inoculation is usually on an exposed

surface—the hands, arms, or face. At the site of inoculation there are,

within a few hours, itching and uneasiness. Gradually a small papule
develops, which becomes vesicular. Inflammatory induration extends

around this, and within thirty-six hours, at the site of inoculation there

is a dark brownish eschar, at a little distance from which there may be a

series of small vesicles. The brawny induration may be extreme. The
oedema produces very great swelling of the parts. The inflammation ex-

tends along the lymphatics, and the neighboring lymph-glands are swollen

and sore. The temperature at first rises rapidly, and the febrile phenom-
ena are marked. Subsequently the fever falls, and in many cases becomes
subnormal. Death may take place in from three to five days. In cases

which recover the constitutional symptoms are slighter, the eschar gradu-
ally sloughs out, and the wound heals. The cases vary much in severity.

In the mildest form there may be only slight swelling. At the site of in-

oculation a papule is formed, which rapidly becomes vesicular and dries

into a scab, which separates in the course of a few days.

(b) Malignant A^ithraz (Edema.—This form occurs in the eyelid, and
also in the head, hand, and arm, and is characterized by the absence of the
papule and vesicle forms, and by the most extensive oedema, which may
follow rather than precede the constitutional symptoms. The oedema
reaches such a grade of intensity that gangrene results, and may involve a
considerable surface. The constitutional symptoms then become extremely
grave, and the cases invariably prove fatal.

In a recent case, in a hair-picker, there was most extensive enteritis,

peritonitis, and endocarditis, which latter lesion has been described by
Eppinger.

A feature in both these forms of malignant pustule, to which many
writers refer, is the absence of feeling of distress or anxiety on the part of
the patient, whose mental condition may be perfectly clear. He may be
without any apprehension, even though his condition is very critical.

The diagnosis in most instances is readily made from the character of
the lesion and the occupation of the patient. When in doubt, the exami-
nation of the fluid from the pustule may show the presence of the an-
thrax bacilli. Cultures should be made, or a mouse or guinea-pig inocu-
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lated. It is to be remembered that the blood may not show the bacilli in

numbers until shortly before death.

(2) Internal Anthrax.

(a) Intestinal Form, Mycosis intestinalis.—ln these cases the infec-

tion is through the stomach and intestines, and results from eating the

flesh or drinking the milk of diseased animals. The symptoms are those

of intense poisoning. The disease may set in with a chill, followed by

vomiting, diarrhoea, moderate fever, and pains in the legs and back. In

acute cases there are dyspnoea, cyanosis, great anxiety and restlessness,

and toward the end convulsions or spasms of the muscles. Haemorrhage

may occur from the mucous membranes. Occasionally there are small

phlegmonous areas on the skin, or petechise develop. The spleen is en-

larged. The blood is dark and remains fluid for a long time after death.

Late in the disease the bacilli may be found in the blood.

This is one of the forms of acute poisoning which may affect many in-

dividuals together. Thus Butler and Karl Huber describe an epidemic

in which twenty-five persons were attacked after eating the flesh of an

animal which had had anthrax. Six died in from forty-eight hours to

seven days.
• ^ ;i

(l) Wool-sorter's X>isease.—This important form of anthrax is found

in the large establishments in which wool or hair is sorted and cleansed.

The hair and wool imported into Europe from Russia and South America

appear to have induced the largest number of cases. Many of these cases

show no external lesion. The infection has been swallowed or inhaled

with the dust. There are rarely premonitory symptoms. The patient is

seized with a chill, becomes faint and prostiated, has pains m the back

and legs, and the temperature rises to 102° to 103°. The breathing is

rapid, and he complains of much pain in the chest. There may be

a cough and signs of bronchitis. So prominent in some iasta,nces are

these bronchial symptoms that a pulmonary form of the disease has been

described. The pulse is feeble and very rapid. There may be vomitmg,

and death may occur within twenty-four hours with symptoms of pro-

found collapse and prostration. Other cases are more protracted, and

there may be diarrhoea, delirium, and unconsciousness. The cerebral

symptoms may be most intense ; in at least four cases the ^ram seems to

have been chiefly affected, and its capillaries stuffed with bacilli (Mer-

kel). The recognition of wool-sorter's disease as a form of anthrax is due

to J. H. Bell, of Bradford, England.
. . , , ^.wns,l

In certain instances these profound constitutional symptoms of inteinal

anthrax are associated with the external lesions of malignant V^M^-

The rag-picTcer's disease has been made the subject of an exhaustive

study by Eppinger {Die Hadernhranlcheit, Jena, 1894), who has ^lown

hat it I a local anthrax of the lungs and pleura, with general infection

The diagnosis of internal anthrax is by no means easy, unless the

history points definitely to infection in the occupation of the individual,
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Treatment.—In malignant pustule the site of inoculation should be

destroyed by the caustic or hot iron, and powdered bichloride of mercury

may be sprinkled over the exposed surface. The local development of the

bacilli about the site of inoculation may be prevented by the subcuta-

neous injections of solutions of carbolic acid or bichloride of mercury.

The injections should be made at various points around the pustule, and

maybe repeated two or three times a day. The internal treatment should

be confined to the administration of stimulants and plenty of nutritious

food. Davies-Colley advises ipecacuanha powder in doses of from five to

ten grains every three or four hours.

In malignant forms, particularly the intestinal cases, little can be done.

Active purgatives may be given at the outset, so as to remove the infect-

ing material. Quinine in large doses has been recommended.

XXIV. HYDROPHOBIA.

{Lyssa; Rabies.)

Definition.—An acute disease of animals, dependent upon a specific

virus, and communicated by inoculation to man.

Etiology.—In man the disease is very variously distributed. In

Russia it is common. In North Germany it is extremely rare, owing to the

wise provision that all dogs shall be muzzled ; in England and France it is

much more common. In this country the disease is very rare. Dulles could

collect only 78 cases in the five and a half years ending Dec. 31, 1893.

Canines are specially liable to the disease. It is found most frequently

in the dog, the wolf, and the cat. All animals are, however, susceptible

;

and it is communicable 'by inoculation to the ox, horse, or pig. The

disease is propagated chiefly by the dog, which seems specially susceptible.

In the Western States the skunk is said to be very liable to the disease.

The nature of the poison is as yet unknown. It is contained chiefly in

the nervous system and is met with in the secretions, particularly in the

saliva.

A variable time elapses between the introduction of the virus and the

appearance of the symptoms. Horsley states that this depends upon the

following factors :
" (a) Age. The incubation is shorter in children than

in adults. For obvious reasons the former are more frequently attacked.

{b) Part infected. The rapidity of onset of the symptoms is greatly de-

termined by the part of the body which may happen to have been bitten.

Wounds about the face and head are especially dangerous ; next in order

in degrees of mortality come bites on the hands, then injuries on the

other parts of the body. This relative order is, no doubt, greatly de-

pendent upon the fact that the face, head, and hands are usually naked,

while the other parts are clothed, (c) The extent and severity of the

wound. Puncture wounds are the most dangerous ; the lacerations are

fatal in proportion to the extent of the surface afforded for absorption of
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the virus, {d) The animal conveying the infection. In order of decreas-

ing severity come: first, the wolf; second, the cat; third, the dog; and

fourth, other animals." Only a limited number of those bitten by rabid

dogs become affected by the disease
;
according to Horsley, not more than

fifteen per cent. On the other hand, the death-rate of those persons

bitten by wolves is higher, not less than forty per cent.

The incubation period in man is extremely variable. The average is

from six weeks to two months. In a few cases it has been under two
'

weeks. It may be prolonged to three months. It is stated that the incu-

bation may be prolonged for a year or even two years, but this has not

been definitely settled.

Symptoms.—Three stages of the disease are recognized :

(1) Prefnonitory stage, in which there may be irritation about the

bite, or pain or numbness. The patient is depressed and melancholy;

and complains of headache and loss of appetite. He is very irritable and

sleepless, and has a constant sense of impending danger. There is often

greatly increased sensibility. A bright light or a loud voice is distressing.

The larynx may be injected and the first symptoms of difficulty in swal-

lowing are experienced. The voice also becomes husky. There is a

slight rise in the temperature and the pulse.

(2) Stage of Excitement.—This is characterized by great excitability

and restlessness, and an extreme degree of hyperaesthesia. " Any afferent

stimulant—i. e., a sound or a draught of air, or the mere association of

a verbal suggestion—will cause a violent reflex spasm. In man this symp-

tom constitutes the most distressing feature of the malady. The spasms,

which affect particularly the muscles of the larynx and mouth, are exceed-

ingly painful and are accompanied by an intense sense of dyspnoea, even

when the glottis is widely opened or tracheotomy has been performed "

(Horsley). Any attempt to take water is followed by an intensely painful

spasm of the muscles of the larynx and of the elevators of the hyoid

bone. It is this which makes the patient dread the very sight of water

and gives the name hydrophobia to the disease. These spasmodic attacks

may be associated with maniacal symptoms. In the intervals between them

the patient is quiet and the mind unclouded. The temperature in this

stage is usually elevated and may reach from 100° to 103°. In some in*

stances the disease is afebrile. The patient rarely attempts to injure his

attendants, and in the intense spasms may be particularly anxious to

avoid hurting any one. There are, however, occasional fits of furious

mania, and the patient may, in the contractions of the muscles of the

larynx and pharynx, give utterance to odd sounds. This stage lasts from

a day and a half to three days and gradually passes into the—

(3) Paralytic Stage.—In rodents the preliminary and furious stages

are absent, as a rule, and the paralytic stage may be marked .from the out-

set—the so-called dumb rabies. This stage rarely lasts longer than from

six to eighteen hours. The patient then becomes quiet ;
the spasms no
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lont^er occur ; there is gradual unconsciousness ; the heart's action becomes

more and more enfeebled, and death occurs by syncope.

Morbid Anatomy.—The lesions are in the cerebro-spinal system.

The blood-vessels are congested ; there is perivascular exudation of leuco-

cytes ; and there are minute haemorrhages. According to GowerS, these

are particularly intense in the medulla. The pharynx is congested, the

mucous membrane of the stomach is hypersemic, and not infrequently

covered with a blood-stained mucus. The larynx, trachea, and bronchi

show acute congestion. There are no special changes in the abdominal or

thoracic viscera. The inoculation experiments show that the virus is not

present in the liver, spleen, or kidneys, but is abundant in the spinal cord

and brain.

Treatment.—Prophylaxis is of the greatest importance, and by a

systematic muzzling of dogs the disease can be, as in Germany, practically

eradicated.

The bites should be carefully washed and thoroughly cauterized with

caustic potash or concentrated carbolic acid. It is best to keep the wound

constantly open for at least five or six weeks. When once established the

disease is hopelessly incurable. No measures have been found of the

slightest avail, consequently the treatment must be palliative. The pa-

tient should be kept in a darkened room, in charge of not more than two

careful attendants. To allay the spasm, chloroform may be administered

and morphia given hypodermically. It is best to use these powerful reme-

dies from the outset, and not to temporize with chloral, bromide of potas-

sium, and other less potent, drugs. By the local application of cocaine,

the sensitiveness of the throat may be diminished sufficiently to enable

the patient to take liquid nourishment. Sometimes he can swallow read-

ily. Nutrient enemata should be administered.

Preventive Inoculation.—Pasteur has found that the virus, when propa-

gated through a series of rabbits, increases rapidly in its virulence ; so that

whereas subdural inoculation from the brain of a mad dog takes from fif-

teen to twenty days to produce the disease, in successive inoculations in a
,

series of rabbits the incubation period is gradually reduced to seven days.

The spinal cord of these rabbits contains the virus in great intensity, but

when preserved in dry air the virus gradually diminishes in intensity. If

now dogs are inoculated with coMs preserved for from twelve to fifteen

days, and then with cords preserved for a shorter period, i. e., with a pro-

gressively stronger virus, they gradually acquire immunity against the dis-

ease. A dog treated in this way will resist inoculation with material from

a perfectly fresh cord from a rabid rabbit, which otherwise would inevi-

tably have proved fatal. Relying upon these experiments, Pasteur began

inoculations in the human subject using, on successive days, material from 1/

cords in which the virus was of varying degrees of intensity.

There is still much discussion as to the full value of this method,

but if the protective inoculation can be successfully performed in doga,
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there is no reason why the same should not hold good for man ; and the

figures published annually from the Pasteur Institute show that in per-

sons bitten by animals known to have been rabid, the mortality after in-

oculation is only about 0'60 per cent,
,

Pseudo-hydrophobia (Lyssophobia).—This is a very interesting

affection, which may closely resemble hydrophobia, but is really nothing

more than a neurotic or hysterical manifestation. A nervous person bitten

by a dog, either rabid or supposed to be rabid, develops within a few months,

or even later, symptoms somewhat resembling the true disease. He is irri-

table and depressed. He constantly declares his condition to be serious

and that he will inevitably become mad. He may have paroxysms in which

he says he is unable to drink, grasps at his throat, and becomes emotional.

The temperature is not elevated and the disease does not progress. It lasts

much longer than the trlie rabies, and is amenable to treatment. It is not

improbable that a majority of the cases of alleged recovery in this disease

have been of this hysterical form. In a case which Burr reported from

my clinic a few years ago the patient had paroxysmal attacks in which he

could not swallow. He was greatly excited and al^irmed at the sight of

water and was extremely emotional. The attack lasted for a couple of

weeks and yielded to treatment with powerful electrical currents.

XXV. TETANUS.
(LocJcjaw.)

Definition.—An infectious malady characterized by tonic spasms of

the muscles with marked exacerbations. The virus is produced by a

bacillus which occurs in earth and sometimes in putrefying fluids and

manure.

Etiology.—It occurs as an idiopathic affection or follows trauma. It

is frequent in some localities and has prevailed extensively in epidemic

form among new-born children, when it is known as tetanus or trismus

neonatorum. It is more common in hot than in temperate climates,

and in the colored than in the Caucasian race. This is particularly

the case with tetanus following confinement and in tetanus neonato-

rum. In certain of the West India Islands more than one half of the

mortality among the negro children has been due to this cause. In a ma-

jority of the cases there is an injury which may be of the most trifling

character. It is more common after punctured and contused than after

incised wounds, and frequently follows those of the hands and feet. The

disease usually appears within two weeks of the injury. In some military

campaigns tetanus has prevailed extensively, but in others, as in the late

civil war, the cases have been comparatively few. Idiopathic tetanus is

rare in man, but it has sometimes followed exposure to cold or after sleep-

ing on the damp ground.
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The infections nature of tetanus was suggested by its endemic occur-

rence and from the manner of its behavior in certain institutions. Vet-

erinarians have long been of this belief, as cases are apt to occur together

in horses in one stable. In the United States attention was early called to

this feature by the prevalence of the disease in the eastern end of Long

Island.

The Tetanus Bacillus.—The observations of Rosenbach, Nicolai'er, and

Kitasato have demonstrated that there is in connection with the disease a

specific organism which can be isolated and cultivated. The bacillus forms

a slender rod with rounded ends and may grow into long threads. It is

motile, grows at ordinary temperatures, and is anaerobic. The bacilli de-

velop at the site of the wound (and do not invade the blood and organs),

where alone the toxine is manufactured. With small quantities of the cul-

ture the disease may be transmitted to animals, which die with symptoms

of tetanus. The poison is a tox-albumin of extraordinary potency, which

has been separated by Brieger and Oohu in a state of tolerable purity.

It is perhaps the most virulent poison known. Whereas the fatal dose

of strychnine for a man weighing 70 kilos is from SO to 100 milligrammes,

that of the tetanus toxine is estimated at 0-23 milligrammes. Every fea-

ture of the disease can be produced by it experimentally without the pres-

ence of the bacilli. The symptoms do not develop immediately, as in the

case of ordinary poisons, but slowly, and it has been suggested that it acts

by producing a kind of fermentation. Another point of interest is the

fact that immunity can be procured by inoculating an- animal with the

blood of another which has had the disease. The organism has been

found in the earth and in putrefying fluids, and Nicolaier has caused the

disease by inoculating with different sorts of surfiace soil.

Morbid Anatomy.—No characteristic lesions have been found in

the cord or in the brain. Congestions occur in different parts, and peri-

vascular exudations and granular changes in the nerve-cells have been

found. The condition of the wound is variable. The nerves are often

found injured, reddened, and swollen. In the tetanus neo-natorura the

umbilicus may be inflamed.

Symptoms.—After an injury the disease sets in usually within ten

days. In Yandell's statistics in at least two fifths, and in Joseph Jones's

in four fifths, the symptoms occurred before the fifteenth day. The pa-

tient complains at first of slight stiffness in the neek, or a feeling of

tightness in the jaws, or difficulty in mastication. Occasionally chilly

feelings or actual rigors may precede these symptoms. Gradually a tonic

spasm of the muscles of these parts develops, producing the condition

of trismus or lockjaw. The eyebrows may be raised and the angles of

the mouth drawn out, causing the so-called sardonic grin

—

risus sardoni-

cus. In children the spasm may be confined to these parts. Sometimes
the attack is associated with paralysis of the facial muscles and difficulty

in swallowing—the head tetanus of Rose, which has most commonly fol-
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lowed injuries in the neighborhood of the fifth nerve. Gradually the

process extends and involves the muscles of the body. Those of the

back are most affected, so that during the spasm the unfortunate victim

may rest upon the' head and heels—a position known opisthotonos. The

rectus abdominalis muscle has been torn across in the spasm. The en-

tire trunk and limbs may be perfectly rigid

—

ortliotonos. Flexion to one

side is less common

—

pleurostliotonos ; while spasm of the muscles of the

abdomen may cause the body to be bent forward

—

emprostliotonos. In

very violent attacks the thorax is compressed, the respirations are rapid,

and spasm of the glottis may occur, causing asphyxia. The paroxysms

last for a variable period, but even in the intervals the relaxation is not

complete. The slightest irritation is sufficient to cause a spasm. The

paroxysms are associated with agonizing pain, and the patient may be

held as in a vise, unable to utter a word. Usually he is bathed in a pro-

fuse sweat. The temperature may remain normal throughout, or show

only a slight elevation toward the close. In other cases the pyrexia is

marked from the outset ; the temperature reaches 105° or 106°, and be-

fore death 109° or 110°. In rare instances the temperature may roach a

still higher point. Death either occurs during the paroxysm from heart-

failure or asphyxia, or is due to exhaustion.

The cephalic tetanus {Kopftetanus of Rose) originates usually from a

wound on one side of the head, and is characterized by stiffness of the

muscles of the jaw and paralysis of the facial muscles on the same side as

the wound, with difficulty of swallowing. The prognosis is good. In the

chronic cases only eight of thirty-two died, but in the acute form, of forty-

five cases, only four recovered (Willard).

Diagnosis.—Well-developed cases following a trauma could not be

mistaken for any other disease. The spasms are not unlike those of

strychnia-poisoning, and in the celebrated Palmer murder trial this was

the plea for the defence. The jaw-muscles, however, are never involved

early, if at all, and between the paroxysms in strychnia-poisoning there

is no rigidity. In tetany the distribution of the spasm at the extremi-

ties, the peculiar position, the greater involvement of the hands, and

the condition under which it occurs, are sufficient to make the diag-

nosis clear. In doubtful cases cultures should be made from the pus of

the wound.

Prognosis.—Two of the Hippocratic aphorisms express tersely the

general prognosis even at the present day :
" The spasm supervening on a

wound is fatal," and " such persons as are seized with tetanus die withm

four days, or if they pass these they recover."

The mortality in the traumatic cases is not less than eighty per cent

(Conner) ; in the idiopathic cases it is under fifty per cent. Accordmg

to Yandell, the mortality is greatest in children. Favorable indications

are : late onset of the attack, localization of the spasms to the muscles of

the neck and jaw, and an absence of fever.
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Treatment.—Local treatment of the wound is essential, as the poi-

son is manufactured here. Tizzoni advises nitrate~oi silver as the best

germicide for the tetanus bacillus. Thorough excision and antiseptic

treatment should be carried out. The patient should be kept in a dark-

ened room, absolutely quiet, and attended by only one person. All pos-

sible sources of irritation should be avoided. Veterinarians appreciate

the importance of this complete seclusion, and in well-equipped infirmaries

there may be seen a brick padded chamber in which the horses are

treated.

When the lockjaw is extreme it may be impossible to feed the patient,

under which circumstances it is best to use rectal injections, or to feed by

a catheter passed through the nose. The spasm should be controlled by

chloroform, which may be repeatedly given at intervals. It is more satis-

factory to keep the patient thoroughly under the influence of morphia

given hypodermically. Chloral hydrate, bromide of potassium. Calabar

bean, curara, Indian hemp, belladonna, and other drugs have been recom-

mended, and recoveTybccasionally follows their use. It is very difficult

to estimate the value of the blood-serum therapy in this disease. Tizzoni

and Cantani have used an antitoxine prepared from the blood-serum of

immunized animals. The material, which is now to be obtained from

Merck, is in the dried state, and comes in tubes containing four to five

grammes. It can be obtained in this country from his agents. An anti-

toxine serum is also prepared by Behring and by Roux. Of the fluid

serum 20 to 30 c. c. may be used for the first dose and 15 to 20 c. c. every

five or ten hours after. Tizzoni advises 2-25 grammes of -his antitoxine

for the first dose and 0*6 grammes for subsequent doses. According to

Hewlett, of fifty cases treated with antitoxine, only sixteen died. Kanthack
has made an elaborate analysis (Medical Chronicle, May, 1895) of all the

recorded cases, fifty-four in number, with twenty deaths. He concludes

that the method is still on trial, and that no really acute or otherwise

hopeless case has yet been cured by it.

13
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XXVI. SYPHILIS.

Definition.—A specific disease of stow evolution, propagated by

inoculation (acquired syphilis), or by hereditary transmission (congenital

syphilis). In the acquired form the site of inoculation becomes the seat of

a special tissue change-prmary lesion. After an interval of two or three

months constitutional symptoms develop, with affections of the skin and

mucous memhranes—secondary lesions. And, finally, after a period of

three, four, or more yeai's, granulomatous growths develop m the viscera,

muscles, bones, or &km—tertiary lesions.

I. General Etiology and Morbid Anatomy.

The nature of the virus is still doubtful. Lustgarten found in the

hard chancre and in gummata a rod-shaped bacillus of 3 or 4 /x m length,

which he claims is specific and peculiar to the disease. This organism

closely resembles the smegma bacillus, which is found beneath the pre-

puce, but from its occurrence in gummatous growths it is hardly possible

that they can be identical. Further observations are required before the

question can be considered settled.
-, ^ ^i. i

Syphilis is peculiar to man, and cannot be transmittedjo the lower

animals. All are susceptible to the contagion, and it occurs at all ages.

Modes of Mectioil.-(l) In a large majority of all cases the disease is

transmitted by sexual congress, but the designation venereal disease {lues

venerea) is not always correct, as there are many other modes of mocula-

^'°%)
Accidental Infection.-ln surgical and in midwifery practice phy-

sicians are not infrequently inoculated. It is surprising that infection

om these sources is not more common. I have known Pe--1 1
^f -

cases Midwifery chancres are usually on the fingers, but I have met

Jh onfLtanJ on the back of the hand. The lip cl--- the
^^^^^

common of these erratic or extra-genital forms, and may be acquired m

Z~ apart from direct infection. Mouth and tonsillar sores result

Ta rule from improper practices. Wet-nurses are sometimes infected

on the n pp e, and ft occasionally happens that relatives of the child are

acc dentJly contaminated. One of the most lamentable forms ^f -ci-

dental infection is the transmission of the disease m humanized vaccine

fympt. This, however, is extremely rare. The
_

conditions under which

it occurs have been already referred to (see Vaccination).

(3) Hereditary Transmission.-This may be, and is, most common
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from (a) the father, the mother being healthy (sperm inheritance). It is,

unfortunately, an every-day experience to see cases of congenital syphilis

in which the infection is clearly paternal. A syphilitic father may, how-

ever, beget a healthy child, even when the disease is fresh and full-blown.

On the other hand, in very rare instances, a man may have had syphilis

when young, undergo treatment, and for years present no signs of disease,

and yet his first-born may show very characteristic lesions. Happily, in a

large majority of instances, when the treatment has been thorough, the

offspring escape. The closer the begetting to the primary sore, the greater

the chance of infection. A man with tertiary lesions may beget healthy

children. As a general rule it may be said that with judicious treatment

the transmissive power rarely exceeds three or four years.
~

(b) Maternal transmission (germ inheritance). It is a remarkable

and interesting fact that a woman who has borne a syphilitic child is her-

self immune, and cannot be infected, though she may present no signs of

the disease. This is known as Colles's law, and was thus stated by the

distinguished Dublin surgeon :
" That a child born of a mother who is

without obvious venereal symptoms, and which, without being exposed to

any infection subsequent to its birth, shows this disease when a few weeks

old, this child will infect the most healthy nurse, whether she suckle it, or

merely handle and dress it ; and yet this child is never known to infect its

own mother, even though she suckle it while it has venereal ulcers of the

lips and tongue." In a majority of these cases the mother has received a

sort of protective inoculation, without having had actual manifestations of

the disease.

A woman with acquired syphilis is liable to bear infected children.

The father may not be affected. In a large number of instances both

parents are diseased, the one having infected the other, in which case the

chances of foetal infection are greatly increased.

(c) Placental transmission. The mother may be infected after con-

ception, in which case the child may be, but is not necessarily, born syph-

ilitic.

Morbid Anatomy.

—

The primary lesion, or chancre, shows: (a) A dif-

fuse infiltration of the connective tissue with small, round cells. (5)

Larger epithelioid cells, (c) Giant cells, (d) The Lustgarten bacilli, in

small numbers, (e) Changes in the small arteries, chiefiy thickening of

the intima, and alterations in the nerve-fibres going to the part (Berkeley).

The sclerosis is due in part to this acute obliterative endarteritis. Asso-

ciated with the initial lesions are changes in^the adjacent lymph-glands,

which undergo hyperplasia, and finally become indurated.

The secondary lesions of syphilis are too varied for description here.

They consist of condylomata, skin eruptions, affections of the eye, etc.

The tertiary lesions consist of circumscribed tumors known as gum-
mata, and of an arteritis, which, however, is not peculiar to the disease.

Gummata .—Syphilomata develop in the bones or periosteum—here
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they are called nodes—in the muscles, skin, brain, lung, liver, kidneys,

heart, testes, and adrenals. They vary in size from small, almost micro-

scopic bodies to large, solid tumors from three to five centimetres m diam-

eter They are usually firm and hard, but in the skin and on the mucous

membranes they tend to break down rapidly and ulcerate. On cross-sec-

tion a medium-sized gumma has a grayish-white, homogeneous appear-

ance, presenting in the centre a firm, caseous substance, and at the pe-

ripheiT a translucent, fibrous tissue. Often there are groups of three or

more surrounded by dense sclerotic tissue. They are usually very firm

and hard. Histologically, a small gumma consists of a granulation tissue

composed of rounded cells. Owing to insufficient blood-supply, coagula-

tion necrosis takes place in the centre with the formation of a fibro-caseous

material, while the growth extends at the margins with the gradual pro-

duction of fibre-cells. Ultimately the central caseous part may be ab-

sorbed, and healing takes place with the development of a fibrous scar.

The arteritis will be considered in a separate section.

II. Acquired Syphilis.

Primary Stage.-This extends from the appearance of the initial sore

until the onset of the constitutional symptoms, and has a variable dura-

tion of from six to twelve weeks. The initial sore appears withm a month

after inoculation, and it first shows itself as a small red papule, which

gradually enlarges and breaks in the centre, leaving a small ulcei Ihe

tissue about this becomes indurated so that it ultimately has a giistl), ca -

tilaginous consistence-hence the name, hard or indurated chancre I^ie

size attained is variable, and when small the sore may o-rlooked pa -

ticularly if it is just within the urethra. The glands m the lymph-distnc

If te chancre enlarge and become hard. Suppuration both m the ^i^.a

lesion and in the glands may occur as a secondary change. The gene ai

coTd'tion of the patient in this stage is good. There maybe no fever

''""tlXytC-^^^^^^^^ constitutional symptoms are usually xnani-

fested wiS thre'e months of the appearance of the primary sore^ They

:tly levelop earlier than the sixth or later than the twe^h w^ek Jh
svmptoms are: -(a) Fever, slight or intense, and very variable m charac

L rmild continuous pyrexia is not uncommon, the temperature n

rSn/ab^ve 101°. The fever may have a distinctly remitten character

,

bTthe mo t remarkable and puzzling type of syphilitic fever is the mter-

Xt, which often leads to e.^^^^^^^^^^^^ ^]^^-^^:Z^Z

T^^TC^7 —rbrcase is reported by Sidney

Phi^Hps n"^^^^^^^^ pe-isted for months, with paroxysms resen.

U ng i^' 11 ^espectftertian ague, and which

promptly to mercury and potassium iodide. Although usually a secondary

mSst'ation, the fever of syphilis may occur late in the disease.
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(b) Anmmia.—In many cases the syphilitic poison causes a pronounced

antemia which gives to the face a muddy pallor, and there may even be a

light-yellow tingeing of the conjunctiv£e or of the skin, an htematogenous

icterus. This syphilitic cachexia may in some instances be extreme. The

red blood-corpuscles do not show any special alterations. The blood-

count may fall to three millions per cubic millimetre, or even lower, and

the haemoglobin to forty or fifty per cent (Hayem). No characteristic

organisms have been found in the blood.
'

(cf Cutaneous Lesions.—Skin eruptions of all forms may develop.

The earliest and most common is a rash

—

macular sy2}?iiUde or syphilitic

roseola—which occurs on the abdomen, the chest, and on the front of the

arms. The face is often exempt. The spots, which are reddish-brown

and symmetrically arranged, persist for a week or two. Next in frequency

is a papular sypMlide., which may form acne-like indurations about the

face and trunk, often arranged in groups. Other forms are the pustular

rash, which may so closely simulate variola that the patient may be sent

to a small-pox hospital. A squamous syphilide occurs, not unlike ordi-

nary psoriasis, except that the scales are less abundant. The rash is more

copper-colored and not specially confined to the extensor surfaces.

In the moist regions of the skin, such as the perinaeum. and groins, the

axillee, between the toes, and at the angles of the mouth, the so-called

mucous patches develop, which are flat, warty outgrowths, with well-defined

margins and surfaces covered with a grayish secretion. They are among
the most distinctive lesions of syphilis.

Frequently the hair falls out (alopecia), either in patches or by a

general thinning. Occasionally the nails become aSected (syphilitic

onychia).

(fZ) Mucous Lesions.—With the fever and the roseolous rash the throat

and mouth become sore. The pharyngeal mucosa is hypergemic, the ton-

sils are swollen and often present small, kidney-shaped ulcers with gray-

ish-white borders. Mucous patches are seen on the inner surfaces of the

cheeks and on the tongue and lips. Sometimes on the tongue there are

whitish spots (leucomata), which are seen most frequently in smokers, and

which Hutchinson regards as the joint result of syphilitic glossitis and the

irritation of hot tobacco-smoke. Hypertrophy of the papillae in various

portions of the mucous membrane produces the syphilitic warts or condy-

lomata which are most frequent about the vulva and anus.

(e) Other Lesions.—L-itis is common, and usually affects one eye be-

fore the other. It develops in from three to six months after the chancre,

There may be only slight ciliary congestion in mild cases, but in severer

forms there is great pain, and the condition is serious and demands care-

ful management. Choroiditis and retinitis are rare secondary symptoms.
Ear affections are not common in the secondary stage, but instances are

found in which sudden deafness develops, which may be due to labyrinth-

ine disease ; more commonly the impaired hearing is due to the extension
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of inflammation from the throat to the middle ear. Epididymitis and

parotitis are occasional secondary lesions.

Tertiary Stage.—No hard and fast line can be drawn between the

lesions of the secondary and those of the tertiary period ;
and, indeed, in

_

exceptional cases, manifestations which usually appear late may set in

even before the primary sore has properly healed. The special afEections

of this stage are certain skin eruptions, gummatous growths in the viscera,

and amyloid degenerations.

(a) The late syphilides show a greater tendency to ulceration and

destruction of the deeper layers of tlie skin, so that in healing scars

are left. They are also more scattered and seldom symmetrical. One

of the most characteristic of the tertiary syphilides is rupia, the dry

stratified crusts of which cover an ulcer which involves the deeper layers

of the skin and in healing leaves a scar.

(&) Gummata.—These may develop in the skin, subcutaneous tissue,

muscles, 'or internal organs. The general character has been already

described. When they develop in the skin they tend to break down and

ulcerate, leaving ugly sores which heal with difficulty. In the solid

organs they undergo fibroid transformation and produce puckering and

deformity. On the mucous membranes these tertiary lesions lead to

ulceration, in the healing of which cicatrices are formed ;
thus, in the

larynx great narrowing may result, and in the rectum ulceration with

fibroid thickening and retraction may lead to stricture.

(c) Amyloid X'e^e?^erfl^^o?^.—Syphilis plays a most important role in

the production of this afEection. Of 244 instances analyzed by Fagge,

76 had syphilis, and of these 42 had no bone lesions. It follows the

acquired form and is very common in association with rectal syphilis in

women. In congenital lues amyloid degeneration is rare.

{d) ParasypUlitic Affections.—Gertain disorders not actually syphi-

litic yet so ciosely connected that a large proportion of the cases have

had the disease, are termed by Fournier parasyphihtic {Les Affections

Farasyphilitiques, 1894). These afiections are not exclusively and neces-

sarily caused by syphilis, and they are not infiuenced by specific treatment.

The chief of them are locomotor ataxia, dementia paralytica, certain types

of epilepsy, and, we may add, arterio-sclerosis.

III. Congenital Syphilis.

With the exception of the primary sore, every feature of the acquired

disease may be seen in the congenital form.

The intra-uterine conditions leading to the death of the foetus do not

here concern us. The child may be born healthy-looking, or with well-

marked evidences of the disease. In the majority of instances the former

is the case, and within the first month or two the signs of the disease

''^'^Syinptoins.-(«) At Birih.-mien the disease exists at birth the
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child is feebly developed and wasted, and a skin eruption is usually

present, commonly in the form of bullae about the wrists and ankles, and

on the iiands and feet (pemphigus neonatorum). The child snuffles, the

lips are ulcerated, the angles of the mouth fissured, and there is en-

largement of the liver and spleen. The bone symptoms may be marked,

and the epiphyses may even be separated. In such cases the children

rarely survive long.

(i) Early Manifestations.— born healthy the child thrives, is

fat and plump, and shows no abnormity whatever ; then from the

fourth to the eighth week, rarely later, a nasal catarrh deYeloips, sypJiilitic

rhinitis^ which impedes respiration, and produces the characteristic

symptom which has given the name snuffles to the disease. The dis-

charge may be sero-purulent or bloody. The child nurses with great

difficulty. In severe cases ulceration takes place with necrosis of the

bone, leading to a depression at the root of the nose and a deformity

characteristic of congenital syphilis. This coryza may be mistaken at

first for an ordinary catarrh, but the coexistence of other manifestations

usually makes the diagnosis clear. The disease may extend into the

Eustachian tubes and middle ears and lead to deafness.

The cutaneous lesions develop with or shortly after the onset of the

snuffles. The skin often has a sallow, earthy hue. The eruptions are

first noticed about the nates. There may be an erythema or an eczematous

condition, but more commonly there are irregular reddish-brown patches

with well-defined edges. A papular syphilide in this region is by no

means uncommon. Fissures develop about the lips, either at the angles

of the mouth or in the median line. These rhagades, as they are called,

are very characteristic. There may be marked ulceration of the muco-

cutaneous surfaces. The secretions from these mouth lesions are very

virulent, and it is from this source that the wet-nurse is usually infected.

Not only the nurse, but members of the family, may be contaminated.

There are instances in which other children have been accidentally inocu-

lated from a syphilitic infant. The hair of the head or of the eyebrows

may fall out. The syphilitic onychia is not uncommon. Enlargement of

the glands is not so frequent in the congenital as in the acquired disease.

When the cutaneous lesions are marked, the contiguous glands can usually

be felt. As pointed out by Gee, the spleen is enlarged in many cases.

The condition may persist for a long time. Enlargement of the liver,

though often present, is less significant, since in infants it may be due to

various causes. These are among the most constant symptoms of con-

genital syphilis, and usually develop between the third and twelfth

weeks. Frequently they are preceded by a period of restlessness and wake-

fulness, particularly at night. Some authors have described a peculiar

syphilitic cry, high-pitched and harsh. Among rarer manifestations are

haemorrhages—the syphilis hmmorrhagica neonatorum. The bleeding

may be subcutaneous, from the mucous surfaces, or, when early, from the
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umbilicus. All of such, cases, however, are not syphilitic, and the disease

must not be confounded with the acute haemoglobinuria of new-born in-

fants, which Winckel describes as occurring in epidemic form, and which

is probably an acute infectious disorder.

(c) Late Manifestations.—Children with congenital syphilis rarely

thrive. Usually they present a wizened, wasted appearance, and a pre-

maturely aged face. In the cases which recover, the general nutrition

may remain good and the child may show no further manifestations of

the disease
;
commonly, however, at the period of second dentition or at

puberty the disease reappears. Although the child may have recovered

from the early lesions, it does not develop like other children. Growth is

slow, development tardy, and there are facial and cranial characteristics

which often render the disease recognizable at a glance. A young man of

nineteen or twenty may neither look older nor be more developed than a

boy of ten or twelve. Fournier describes this condition as infantilism.

The forehead is prominent, the frontal eminences are marked, and the

skull may be very asymmetrical. The bridge of the nose is depressed,

the tip retrousse. The lips are often prominent, and there are striated

lines running from the corners of the mouth The teeth are defornied

and may present appearances which Jonathan Hutchinson claims are

specific and peculiar. The upper central incisors of the permanent set

are the teeth which give information. The specific alterations are—the

teeth are peg-shaped, stunted in length and breadth, and narrower at the

cutting edge than at the root. On the anterior surface the enamel is

well formed, and not eroded or honeycombed. At the cutting edge there

is a single notch, usually shallow, sometimes deep, in wSichjbhe dentine is

exposed.

Among late manifestations, particularly apt to appear about puberty,

is the interstitial keratitis, which usually begins as a slight steaminess of

the cornese, which present a ground-glass appearance. It afEects both

eyes, though one is attacked before the other. It may persist for months,

and usually clears completely, though it may leave opacities, which pre-

vent clear vision. Iritis may also occur. Of ear affections, apart from

those which develop as a sequence of the pharyngeal disease, a form occurs

about the time of puberty or earlier, in which deafness comes on rapidly

and persists in spite of all treatment. It is unassociated with obvious

lesions, and is probably labyrinthine in character. Bo7ie lesions, occurring

oftenest after the sixth year, are not rare among the late manifestations of

hereditary syphilis. The tibiae are most frequently attacked. It is really

a chronic gummatous periostitis, which gradually leads to gi'eat thicken-

ing of the bone. The nodes of congenital syphilis, which are often mis-

taken for rickets, are more commonly diffuse and affect the bones of the

upper and lower extremities. They are generally symmetrical and rarely

painful. They may develop late, even after the twenty-first year.

Joint lesions are rare. Glutton has described a symmetrical synovitis
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of the knee in hereditary syphilis. Enlargement of the spleen, sometimes

with the lymph-glands, may be one of the late manifestations, and may

occur either alone or in connection with disease of the liver. At the

University Hospital, Philadelphia, I had under observation for more than

a year a girl of thirteen, small and feebly developed, with a luetic facies,

whose spleen reached as low as the level of the navel. The condition was

not thought to be due to inherited syphilis until she developed osseous

lesions. Chronic enlargement of the salivary glands may also occur.

Gummata of the liver, brain, and kidneys have been found in late

hereditary syphilis.

IV. Visceral Syphilis.

A. Syphilis of the Brain and Cord.—The following lesions occur:

(1) Gummata^ forming definite tumors, ranging in size from a pea to

a walnut. They are usually multiple and attached to the pia mater, some-

times to the dura. Very rarely they are found unassociated with the

meninges. When small they present a uniform, translucent appearance,

but when large the centre undergoes a fibro-caseous change, while at the

periphery there is a firm, translucent, grayish tissue. They may closely

resemble large tuberculous tumors. The growths are most common in

the cerebrum. They may be multiple and may even attain a consid-

erable size without becoming caseous. Occasionally gummata undergo

cystic degeneration. In the cord large gummatous growths are not so

common. In an instance recently reported by me a tumor, from three

eighths to one fourth of an inch in diameter, was completely within the

cord opposite the fourth cervical nerve, and there were numerous gum-

mata in the Cauda equina.

(2) Gummatous Meningitis.—This constantly occurs in the neighbor-

hood of the larger growths, and there may be local meningeal thickening

several centimetres in extent, in which the pia is infiltrated and the ar-

teries greatly thickened. This by no means uncommon form may run a

subacute or a chronic course.

(3) Gtimmatous Arteritis.—The lesions may be confined to the arteries

which present the nodular tumors to be described hereafter.

(4) Foci of sclerosis, which Lancereaux holds may be distinguished

from non-specific forms by a much greater tendency of the neuroglia ele-

ments to undergo fatty transformation, and by the secondary alterations,

as areas of softening, which occur in the neighborhood. Neither the dif-

fuse nor the nodular cerebral sclerosis, met with particularly in children,

appears to have any special relation to inherited syphilis.

(5) Whether a localized encephalitis or myelitis can result from the

action of the syphilitic poison without involvement of the blood-vessels is

doubtful. In a case of multiple arterial gummata recently in my ward,

Thomas found in the lumbar region of the cord foci of inflammatory soft-

ening.
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Secondary Changes.-—Iti the brain gummatoiis arteritis is one of the

common causes of softening, which may be extensive, as when the middle

cerebral artery is involved, or when there is a large patch of syphilitic

meningitis. In such instances the process is really a meningo-encepha-

litis, and the symptoms are due to the secondary changes in the brain-sub-

stance, not directly to the gumma. In the neighborhood of a gummatous

growth intense encephalitis or myelitis may develop, and within a few

days change the clinical picture. Gummatous arteritis may lead to weak-

ening of the wall of the vessel and rupture with meningeal haemorrhage.

Syphilitic disease of the nerve-centres may occur in the inherited or

acquired form, most commonly in the latter. In the congenital cases the

tumors usually develop early, but may be as late as the twenty-first year

(H. 0. Wood). In the acquired form the nerve lesions belong, as a rule,

to the late manifestations, and patients may have quite forgotten the ex-

istence of a primary infection, and in very many instances the secondary

manifestations have been slight. Heubner, to whom we owe so much in

connection with this subject, has seen them as late as the thirtieth year

On the other hand, in exceptional instances, they may occur very early, and

severe convulsions with hemiplegia have been reported within three months

of the primary sore. The recent discussion at the Royal Medical and

Chirurgical Society {B. M. J., 1895, vol. i), and Lydston's paper {Jour. Am.

Med. Assoc., 1895, vol. i), show that various affections of the nervous sys-

tem are by no means uncommon during the secondary stage of the disease.

Symptoms.— chief features of cerebral syphilis are those of tumor,

which will be considered subsequently under that section. They may be

classified here as follows :

(1) Psychical features. A sudden and violent onset of delirium may

be the first symptom. In other instances prior to the occurrence of

delirium there have been headache, alteration of character, and loss of

memory. The condition may be accompanied by convulsions. There may

be no neuritis, no palsy, and no localizing symptoms.

(2) More commonly following headache, giddiness, or an excited state

which may amount to delirium, the patient has an epileptic seizure or de-

velops hemiplegia, or there is involvement of the nerves of the base. Some

of these cases display a prolonged torpor, a special feature of bram syphi-

lis to which both Buzzard and Heubner have referred, which may persist

for as long as a month. H. C. Wood describes with this a state of au-

tomatism occurring particularly at night, in which the patient behaves

like " a restless nocturnal automaton rather than a man.

(3) A clinical picture of general paralysis-dementia paralytica. Ihe

question is still in dispute whether this syphilitic encephalopathy which

80 closely resembles general paralysis, is a distinct and ^^^dependent aff c

tion. Mickle, who has carefully reviewed the subject, concludes that

syphilis may directly produce the inflammatory changes m the brain, while

Mother instances it directly predisposes to this afiection. It is a some-
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what remarkable feature that the cases which present the clinical picture

of general paresis are most frequently those which have not had any local-

izino- symptoms, and they may not have convulsions until the disease is

well advanced.

(4) Many cases of cerebral syphilis display the symptoms of brain

tumor—headache, optic neuritis, vomiting, and convulsions. Of these

symptoms convulsions are the most important, and both Fournier and

Wood have laid great stress on the value of this symptom in persons over

thirty. The first symptoms may, however, rather resemble those of em-

bolism or thrombosis; thus there may be sudden hemiplegia, with or

without loss of consciousness.

The symptoms of spinal syphilis are extremely varied and may be

caused by large gummatous growths attached to the meninges, in which

case the features are those of tumor; by gummatous arteritis with second-

ary softening
;
by meningitis with secondary cord changes ; or by scleroses

developing late in the disease, the relation of which to syphilis is still ob-

scure. A full resume by Mickle of the recent progress in this department

will be found in Brain of the current year. Erb's syphilitic myelitis will

be considered under the spastic paraplegias.

Diagnosis.—The history is of the first importance, but it may be ex-

tremely difficult to get a reliable account. Careful examination should be

made for traces of the primary sore, for the cicatrices of bubo, for scars of

the skin eruption or throat ulcers, and for bone lesions. The character

of the symptoms is often of great assistance. They are multiform, vari-

able, and often such as could not be explained by a single lesion ; thus

there may be anomalous spinal symptoms or involvement of the nerves of

the brain on both sides. And lastly the result of treatment has a definite

bearing on the diagnosis, as the symptoms mayjjlear up and disappear

with the use of antisyphilitic remedies.

B. SypMlis of the Lung.

This is a very rare disease. During twenty years I have not seen more

than half a dozen specimens in which there was no question as to the

nature of the trouble. Early in my professional life I learned to recognize

the disease from the teaching of Wilks, and became familiar with the ex-

cellent specimens preserved at Guy's Hospital. In my ten years' work in

Montreal not a single specimen was recognized at the dissections at the

General Hospital. In 1878 and 1884 I saw several characteristic examples

in London and Germany. During five years in Philadelphia, for the

greater part of which time I was connected with the Philadelphia Hospi-

tal, which has perhaps as rich luetic material as is to be found anywhere,

only one or two specimens were seen. Three admirable illustrations of

pulmonary gummata have occurred at the Johns Hopkins Hospital during

the past two years. I mention these details because the subject is one

which has always interested me, and I have been constantly on the lookout

for the disease. It has been a continual surprise that it should be so com-
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mon in certain localities, but I find that my experience as to its compara-

tive rarity tallies very closely with that of pathologists and hospital physi-

cians in this country and in Europe. The literature of the subject is

extensive, but from the clinical aspect largely worthless, as it preceded

Koch's discovery of the 'bacillus tuberculosis.

Etiology and Morbid Anatomy.—Syphilis of the lung occurs under

the following forms

:

(1) The loMte pneumonia of the foetus. This may affect large areas

or an entire lung, which then is firm, heavy and airless, even though the

child may have been born alive. On section it has a grayish-white appear-

ance—the so-called white hepatization of Virchow. The chief change is

in the alveolar walls, which are greatly thickened and infiltrated, so that,

as Wagner expressed it, the condition resembles a diffuse syphiloma. In

the early stages, for example, in a seven or eight months' foetus, there may

be scattered miliary foci of this induration chiefly about the arteries.

The air-cells are filled with desquamated and swollen epithelium.

(2) In the form of definite giimmata, which vary in size from a pea to

a goose-egg. They occur irregularly scattered through the lung, but, as

a rule, are more numerous toward the root. They present a grayish-yellow

caseous appearance, are dry and usually imbedded in a translucent, more

or less firm, connective tissue. In a case from my wards recently described

by Councilman, there was extensive involvement of the root of the lungs.

Bands of connective tissue passed inward from the thickened pleura and

between these strands and surrounding the gummata there was in places

a mottled red pneumonic consolidation. In the caseous nodules there

is typical hyaline degeneration. Councilman describes as the primary

lesion, atrophy of the alveolar walls with hyaline degeneration of the capil-

laries ; not the syphilitic endarteritis, which is well marked, and to which

the lesions are attributed. The bronchi are usually involved, and sur-

rounding the gummata there may be a diffuse broncho-pneumonia, which

does not appear to have any peculiar characters.

(3) A majority of authors follow Virchow in recognizing the fibrous

interstitial pneumonia at the root of the lung and passing along the bron-

chi and vessels as probably syphilitic. This much maybe said, that in cer-

tain cases gummata are associated with these fibroid changes. Again, this

condition alone is found in persons with well-marked syphilitic history or

with other visceral lesions. It seems in many instances to be a purely

sclerotic process, advancing sometimes from the pleura, more commonly

from the root of the lung, and invading the interlobular tissue, gradually

producing a more or less extensive fibroid change. It rarely involves

more than a portion of a lobe or portions of the lobes at the root of the

lung. The bronchi are often dilated.

Symptoms.—iB there a syphilitic phthisis, an ulcerative and destruc-

tive disease, due to lues? Personally I have no knowledge of such an

affection, either clinically or anatomically, and the cases which I have seen
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demonstrated do not seem to m'e to liave characters distinctive enough to

separate them from ordinary tuberculous phthisis. Certain French writers

recognize not only a chronic syphilitic phthisis but an acute syphilitic

pneumonia in adults, simulating acute pneumonic phthisis. Clinically,

pulmonary syphilis is not of much importance, as the cases can rarely be

diagnosed, and the symptoms which arise are usually those of bronchi-

ectasis or of chronic interstitial pneumonia. The white pneumonia is

usually found in the still-born.

Diagnosis.—It is to be borne in mind, in the first place, that hospital

physicians and pathologists the world over bear witness to the extreme

rarity of lung syphilis. In the second place, the therapeutic test upon

which so much reliance is placed is by no means oonclusive. With pul-

monary tuberculosis there should now be no confusion, owing to the readi-

ness with which the presence of bacilli is determined. Bronchiectasy in

the lower lobe of a lung, dependent upon an interstitial pneumonia of

syphilitic origin, could not be distinguished from any other form of the

disease. In persons with well-marked syphilitic lesions elsewhere, when

obscure pulmonary symptoms occur, or if there are signs of chronic inter-

stitial pneumonia with dilated bronchi, and no tubercle bacilli are present,

the condition may possibly be due to syphilis. So far as my experience

goes, tuberculous phthisis occurring in a syphilitic subject has no special

peculiarities. The lesions of syphilis and tuberculosis could of course co-

exist in a lung. Since writing the above, the recent paper of Satterthwaite

has appeared, but not one of the cases upon which it is based could prop-

erly be regarded as syphilitic in the absence of an examination for tuber-

cle bacilli. Much more suggestive of true syphilitic phthisis is Case I of

McLane Tiffany's series, but it too may have been tuberculous. It is quite

possible that a large caseous gumma may break down and form a cavity,

but the existence of an extensive ulcerative and destructive disease of

the lungs (comparable to tuberculosis) due to syphilis has not yet been

proved.

c. Syphilis of the Liver.

This occurs in three forms : {a) Diffuse Syphilitic Hepatitis.—This is

most common in cases of congenital syphilis. The liver preserves its

form, is large, hard, and resistant. Sometimes it has a yellow look, com-

pared by Trousseau to sole-leather, or an appearance not unlike the amy-

loid liver. Careful inspection shows grayish or whitish points and lines

corresponding to the interlobular new growth. Microscopically, great

increase in the connective tissue is seen, and in many places foci of small-

celled infiltration. Sometimes these nodules are visible, forming firm

miliary gummata which in cicatrizing produce more or less deformity.

Larger gummata may also be present.

(i) Ouvimata.—As a result of congenital syphilis these may occur in

childhood or in adult life. In acquired syphilis they rarely come on be-

fore the second year after infection. In the early stage there are pale
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grayish nodules, varying in size from a pea to a marble. The larger,

whicli are usually limited toward the liver tissue^ present yellowish cen-

tres at first ; but later there is a " pale yellowish, cheese-like nodule of

irregular outline, surrounded by a fibrous zone, the outer edge of which

loses itself in the lobular tissue, the lobules dwindling gradually in its

grasp. This fibrous zone is never very broad ; the cheesy centre varies in

consistence from a gristle-like toughness to a pulpy softness; it is some-

times mortar-like, from cretaceous change " (Wilks). When numerous,

the most extensive deformity of the liver is produced in the gradual heal-

ing of these gummata. On the surface there are deep, scar-like depres-

sions, and the entire organ may be divided into a cluster of irregular

masses, held together by fibrous tissue. To this condition the term hoty-

roicl has been given, from its resemblance to a bunch of grapes. As a

rule, the gummata gradually undergo fibroid transformation. They may,

however, soften and liquefy, and, according to Wilks, may form a fluctu-

ating tumor,

(c) Occasionally the syjjhilitic changes are chiefly manifested in Glis-

son's sheath, in a thickening of the capsule, producing peri-hepatitis, and

increase in the connective tissue in the portal canals, so that on section

the organ presents a number of branching fibrous scars which may cause

considerable deformity.

Symptoms.—The symptoms of syphilitic hepatitis are very variable.

In the new-born icterus is not uncommon, but the condition of the liver

can scarcely be recognized. In the adult there are two groups of cases :

The patient presents a picture of cirrhosis of the liver; there are

digestive disturbances, slight icterus, loss of weight, and ascites. If signs

oT syphilis are present in other organs, the condition may be suspected,

or if after removal of the fluid the liver is felt to be extremely irregular,

the diagnosis may be made almost with certainty. These cases, with

proper treatment, may get well, and they form an important contingent

of the reputed recoveries in ordinary cirrhosis of the liver.

In a second group of cases the patient is anaemic, passes large quan-

tities of pale urine containing albumen and tube-casts ; the liver is en-

larged, perhaps irregular, and the spleen also is enlarged. Dropsical symp-

toms may supervene, or the patient may be carried off by some intercurrent

disease. Extensive amyloid degeneration of the spleen, the intestinal mu-

cosa, and of the liver, with gummata, are found.

The diagnosis of syphilis of the liver is very important, since upon it

the proper treatment depends. If with a history of infection the liver

is enlarged and irregular, and the general health fairly good, the con-

dition is probably syphiloma. Occasionally tumors of a definite form may

be produced by the gummata. For two years I showed repeatedly, at my

clinic at the University Hospital, Philadelphia, a boy aged eleven, who

had a prominent tumor in the epigastrium connected with the liver, the

nature of which was obscure until well-marked bone-lesions developed.



SYPHILIS. 197

In another case, a man, aged thirty, was sent to me for advice concerning

the making of an exploratory incision to determine the nature of a firm,

irregular tumor which occupied the epigastric region, and.was evidently

connected with the left lobe of the liver. It had lasted for more than a

year, had increased slightly, and had not impaired, to any marked degree,

the general health. This fact, together with a well-marked history of

acquired syphilis, led me to place him upon a rigid antisyphilitic treat-

ment, with the result that within six months the entire tumor disappeared.

D. Syphilis of the Digestive Tract.

The mophagus is very rarely affected. Stenosis is the usual result.

Gummata of the stomach occur occasionally. Syphilitic ulceration has

been found in the stomach, in the small intestine, and in the caecum.

The most common seat of syphilitic disease in this tract is the rectum.

The aifection is found most commonly in women, and results from the

development of gummata in the submucosa above the internal sphincter.

The process is slow and tedious, and may last for years before it finally

induces stricture. The symptoms are usually those of narrowing of the

lower bowel. The condition is readily recognized by rectal examination.

The history of gradual on-coming stricture, the state of the patient, and

the fact that there is a_hai'd, fibrous narrowing, not an elevated crater-like

ulcer, usually render easy the diagnosis from malignant disease. In medi-

cal practice these cases come under observation for other symptoms, par-

ticularly amyloid degeneration ; and the rectal disease may be entirely

overlooked, and only discovered post mortem.

E. Circulatory System.

SyijJiilis of the Heart.—A fresh, warty endocarditis due to syphilis is

not recognized, though occasionally in persons dead of the disease this

form is present, as is not uncommon in conditions of debility. Outgrowths

on the valves in connection with gummata have been reported by Janeway
and others, and in Lang's * monograph there are thirteen cases which he

reports as syphilitic endocarditis, most of them of the fibrous or sclerotic

variety.

Syphilitic myocarditis appears either in the form of diffuse fibroid in-

duration or as definite gummata. Lang has collected many cases from the

literature, a majority of which were of the former description. Gummata,
however, occur not infrequently as definite and characteristic tumors in

the myocardium. Rupture may take place, as in the cases rej)orted by
Dandridge andNalty, or Sudden death, as in the cases of Cayley and Pearce

Gould.

Syphilis of the Arteries.—Syphilis is believed to play an important
rdle in arterio-sclerosis and aneurism. Its connection with these processes

will be considered later ; here we shall refer only to the syphilitic arteri-

tis. This occurs in two forms :

* Die Syphilis des Herzens, Wien, 1889.
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(a) An oUiterating endarteritis, characterized by a proliferation of the

subendothelial tissue. The new growth lies within the elastic lamina, and

may gradually fill the entire lumen ; hence the term obliterating. The

media and adventitia are also infiltrated with small cells. This form of

endarteritis described by Heubner is not, however, characteristic of syphi-

lis, and its presence alone in an artery could not be considered pathog-

nomonic. If, however, there are gummata in other parts, or if the.con-

dition about to be described exists in adjacent arteries, the process may

be regarded as syphilitic.

{])) Gummatous Peri-arteritis.—With or without involvement of the

intima, nodular gummata may develop in the adventitia of the artery,

producing globular or ovoid swellings, which may attain considerable size.

They are not infrequently seen in the cerebral arteries, which seem to be

specially prone to this affection. This form is specific and distinctive

of syphilis. The disease usually affects the smaller vessels and may be

found in the coronary arteries, and particularly in those of the brain.

F. Renal Syphilis.—Gummata occasionally develop in the kidneys,

particularly in cases in which there is extensive gummatous hepatitis.

They are rarely numerous, and occasionally lead to scattered cicatrices.

Clinically the affection is not recognizable.

G. Syphilitic Orchitis.—This affection is of special significance to the

physician, as its detection frequently clinches the diagnosis in obscure

internal disorders. Syphilis, occurs in the testes in two forms

:

(a) The gummatous growth, forming an indurated mass or group of

masses in the substance of the organ, and sometimes difficult to distin-

guish from tuberculous disease. The area of induration is harder and it

affects the body of the testes, while tubercle more commonly involves the

epididymis. It rarely tends to invade the skin, or to break down, soften,

and suppurate, and is usually painless.

(i) There is an interstitial orchitis regarded as syphilitic, which leads

to fibroid induration of the gland and gradually to atrophy. It is a slow,

progressive change, coming on without pain, usually involving one organ

more than another.

General Diagnosis of Syphilis.-There is seldom any doubt

concerning the existence of syphilitic lesions. The negative statements

of the patient must be taken with extreme caution, as persons will lie

deliberately with reference to primary infection, when it is in their best

interest to make a straightforward truthful statement. It is to be re-

membered that syphilis is common in the community, and there are prob-

ably more families with a luetic than with a tuberculous tamt. It is pos-

sible that the primary sore may have been of trifling extent, or urethral

and masked by a gonorrhosa, and the patient may not have had severe

secondary symptoms, but such instances are extremely rare. Inq^nes

should be made into the history to ascertain if the patient has had skm

rashes, sore throat, or if the hair has fallen out, Careful inspection should
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be made of the throat and skin for signs of old lesions. Scars in the

groins, the result of buboes, may be taken as positive evidence of infec-

tion (Hutchinson). The cicatrices on the legs are often copper-colored,

though this cannot be regarded as peculiar to syphilis. The bones should

be examined for nodes. In doubtful cases the scar of the primary sore

may be found, or there may be signs of atrophy or of hardening of the

tested. In women, special stress has been laid upon the occurrence of

frequent miscarriages, which, in connection with other circumstances, are

always suggestive.

In the congenital disease, the occurrence within the first three months
of snuffles and skin rashes is conclusive. Later, the characters of the

syphilitic facies, already referred to, often give a clew to the nature of some
obscure visceral lesion. Other distinctive features are the symmetrical de-

velopment of nodes on the bones, and the interstitial keratitis.

In doubtful cases much stress is laid by some writers upon the thera-

peutic test, by placing the patient upon antisyphilitic treatment. In the
case of an obstinate skin rash of doubtful character, which has resisted all

other forms of medication, this has much greater weight than in obscure
visceral lesions. I have on several occasions known such marked im-
provement to follow large doses of iodide of potassium that the diagnosis

of syphilitic lesion was greatly strengthened, but the subsequent course

and the post-mortem have shown that the disease was not syphilis.

Prophylaxis.—Irregular intercourse has existed from the begin-
ning of recorded history, and unless man's nature wholly changes

—

and of this we can have no hope—will continue. Eesisting all attempts
at solution, the social evil remains the great blot upon our civilization,

and inextricably blended with it is the question of the prevention of syphi-

lis. Two measures are available—the one personal, the other adminis-
trative.

Personal purity is the prophylaxis which we, as physicians, are espe-
cially bound to advocate. Continence may be a hard condition (to some
harder than to others), but it can be borne, and it is our duty to urge this

lesson upon young and old who seek our advice in matters sexual. Cer-
tainly it is better, as St. Paul says, to marry than to burn, but if the former
is not feasible there are other altars than those of Venus upon which a
young man may light fires. He may practise at least two of the five

means by which, as the physician Eondibilis counselled Panurge, carnal
concupiscence may be cooled and quelled—hard work of body and hard
work of mind. Idleness is the mother of lechery ; and a young man will
find that absorption in any pursuit will do much to cool passions which,
though natural and proper, cannot in the exigencies of our civilization
always obtain natural and proper gratification.

_

The second measure is a rigid and systematic regulation of prostitu-
tion. The state accepts the responsibility of guarding citizens against
small-pox or cholera, but in dealing with syphilis the problem has been

14
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too complex and has hitherto baffled solution. On the one hand, inspec-

tion segregation, and regulation are difficult if not impossible to carry

out- on the other hand, public sentiment, in Anglo-Saxon communities

at least, is as yet bitterly opposed to this plan. While this feeling, though

unreasonable, as 1 think, is entitled to consideration, the choice lies be-

tween two evils-licensing, even imperfectly carried out, or wide-spread

disease and misery. If the offender bore the cross alone, I would say,

forbear ; but the physician behind the scenes knows that m countless m-

stances syphilis has wrought havoc among innocent mothers and helpless
j

,

infants, often entailing life-long sulfering. It is for them he advocates
: \

Drotective measures.

Treatment -We must admit that various constitutions react very

differently to the poison of syphilis. There are individuals who, although

receiving brief and unsatisfactory treatment, display for years no traces of

the disease. On the other hand, there are persons thoroughly and sys-

tematically treated from the outset who display from time to time we11-

^rked indications of the disease. Certainly there are grounds for the

"^niL that persons who have suffered very slightly ^"^^^^
symptoms are more prone to have the severer visceral lesions of the later

'''when we consider that syphilis is one of the most amenable of all dis-

eases to treatment, it is lamentable that the later stages

-^^l^^li v^t
the charge of the physician are so common. This results, m great part,

"eTessness of'the patient, who, wearied with ^^

f^^^'^^^^^^^
derstand why he should continue to take medicine

^^''I'^^ Zl
have disappeared; but, in part, the profession also is to blame for no

!f^nrmore urUntly in every instance that acquired syphihs is not

Te in a w moll but take's at least two years, during which time

h patlnt houldbe Imder careful supervision. Tlie treatment of th

dLease 's now practically narrowed to the use of two remedies justly

te m d specifics-namely mercury and iodide of potassium. The fomer

oTspec'ia service in the secondary, the latter in the tertiaiT manifesta-

V L nf the disease • but they are often combined with advantage,

nltv may be given by the mouth in the form of gray powder, the

Ly bo conUnucd £or months without ." "H^lf' ,f
1"

tiodido

by the mouth are the pilules of the bm.odide (gr. -ft),
or oJ the protw

^^urorrrs^ifLre o.ooti. .ea.^
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curial course is resumed. At least half an hour should be given to each

inunction. lb is well to apply it at different places on successive days.

The sides of the chest and abdomen and the inner surfaces of the arms

and thighs are the best positions.

The mercury may be given by direct injection into the muscles. If

proper precautions are taken in sterilizing the syringe, and if the injec-

tions are made into the muscles, not into the subcutaneous tissue, ab-

scesses rarely result. One third of a grain of the bichloride in twenty

drops of water may be injected once a week, or from one to two grains of

calomel in glycerin (20 minims).

Still another method, greatly in vogue in certain parts of the Continent
and in institutions, is fumigation. It may be carried out effectively by
means of Lee's lamp. The patient sits on a chair wrapped in blankets,

with the head exposed. The calomel is volatilized and deposited with
the vapor on the patient's skin. The process lasts about twenty minutes,

and the patient goes to bed wrapped in blankets without washing or dry-

ing the skin. A patient under mercurial treatment should avoid stimu-

lants and live a regular life, not necessarily abstaining from business.

Green vegetables and fruit should not be taken. Salivation is to be
avoided. The teeth should be cleansed twice a day, and if the gums be-

come tender, the breath fetid, or the tongue swollen and indented, the

drug should be suspended for a week or ten days.

In congenital syphilis the treatment of cases born with bullae and other
signs of the disease is not satisfactory, and the infants usually die within a
few days or weeks. The child should be nursed by the mother alone, or,

if this is not feasible, should be hand-fed, but under no circumstances
should a wet-nurse be employed. The child is most rapidly and thor-
oughly brought under the influence of the drug by inunction. The mer-
curial ointment may be smeared on the flannel roller. This is not a very
cleanly method, and sometimes rouses the suspicion of the mother. It

is preferable to give the drug by the mouth, in the, form of gray powder,
half a grain three times a day. In the late manifestations associated
with bone lesions, the combination of mercury and iodide of potassium
is most suitable and is well given in the form of Gilbert's syrup, which
consists of the biniodide of mercury (gr. j), of potassium iodide

( ? ss.),

and water
( ! ij). Of this a dose for a child under three is from flve to

ten drops three times a day, gradually increased. Under these measures,
the cases of congenital syphilis usually improve with great rapidity. The
medication should be continued at intervals for many months, and it is

well to watch these patients carefully during the period of second dentition
and at puberty, and if necessary to place them on specific treatment.

In the treatment of the visceral lesions of syphilis, which come more
distmctly within the province of the physician, iodide of potassium is of
equal or even greater value than mercury. Under its use ulcers rapidly
heal, gummatous tumors melt away, and we have an illustration of a spe-



SPECIFIC INFECTIOUS DISEASES.

cific action only equalled by that of mercury in the secondary stages, by

iron in certain forms of anaemia, and by quinine in malaria. It is as a

rule well borne in an initial dose of ten grains, or ten minims of the satu-

rated solution; given in milk the patient does not notice the taste. It

should be gradually increased to thirty or more grams three times a day.

In syphilis of the nervous system it may be used in still larger doses.

Seguin, who has specially insisted upon the advantage of this plau, urges

that the drug should be pushed, as good efiects are not obtained with the

moderate doses.
^ . j. „„,i

When syphilitic hepatitis is suspected tlie combination of mercury and

iodide of potassiam is most satisfactory. If there is ascites, Addison s or

Niemeyer's pill (as it is often called) of calomel, digltahs, and squills will

be found very useful. A patient of mine with recurring ascites, on whom

paracentesis was repeatedly performed and who had an enlarged and irregu-

Z liver, took this pill for more than a year with occasional intermissions,

and ultimately there was a complete disappearance of the dropsy and an

extraordinary reduction in the volume of the i,er Occasionally he

iodide of sodium is more satisfactory tlian the iodide of potassium. It is

s depressing and agrees better with the stomach. Many pafents possess

a remarkable idiosyncrasy to the iodide, but as a rule t is ""ll borne

Severe coryza with salivation, and «dema about the eyehds, are its mes

common disagreeable effects. Skin eruptions
-^Y^\'^2 T^.\'^Z

known patients unable to take more than from twenty to thirty grains

trout'suflering from an erythematous rash ; much moi. common
J^i

tl^

acne eruption. Occasionally an urticarial rash may develop wi h spots of

Tr^urr Someof these iodide eruptions may closely resemble syphilis.

'Hlhinson has reported instances in which they have proved fata

Upon the question of syphilis and marriage the l™ily phjsician i

often called to decide. He should insist upon the necessity of two full

veai^ eCrg between the date of infection and the contrac ing of mar

IZl Th s it should be borne in mind, is the earliest possible hmit and

iire'sh!^^ be at least a year of complete immunity from all manifesta-

the company is certainly increased.
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XXVII. TUBERCULOSIS.

1. General Etiology and Morbid Anatomy.

Definition.—An infective disease, caused by the iacilhis tuherculosis^

the lesions of which are characterized by nodular bodies called tubercles

or diffuse infiltrations of tuberculous tissue which undergo caseation or

sclerosis and may finally ulcerate, or in some situations calcify.

Etiology.—1. Zo'dlogical Distribution.—Tuberculosis is one of the

most wide-spread of maladies.

In cold-blooded animals it is rare, owing doubtless to temperature

conditions unfavorable to the development of the bacillus. Among rep-

tiles in confinement it is, however, occasionally seen (Sibley). In fowls it

is an extremely common disease, but recent facts indicate that there are

differences in avian tuberculosis sufficient to warrant its separation from
the ordinary form.

Among domestic animals tuberculosis is widely but unevenly dis-

tributed. Among ruminants, bovines are chiefly affected. The percent-

age for oxen and cows at the Berlin abattoir in the year 1892-'93 was 15-1.

In this country much has been done, particularly in Massachusetts and
Pennsylvania, to determine the presence of the disease in the dairy herds,

for which purpose the tuberculin test has been extensively employed.
The results show a wide-spread prevalence of the disease.

Of 5,397 cattle slaughtered in Maryland only 159 were tuberculous
(A. W. Clement). Of 15,506 slaughtered at the Brighton abattoir, Boston,
only 29 were tuberculous (A. Burr).

In sheep the disease is very rare. In pigs it is common, but not so

common in this country as in Europe. In the inspection of one thousand
hogs, which was made by A. W. Clement and myself in Montreal in 1880,
tuberculosis was seen only once or twice. At the Berlin abattoir in

1887-'88 there were 6,393 pigs affected with the disease.

Horses are rarely attacked. Dogs and cats are not prone to the disease,

but cases are described in which infection of pet animals has taken place

from phthisical masters. Among the semi-domestic animals, such as the
rabbit and guinea-pig, the disease under natural conditions is rare,

although these animals, particularly the latter, are extremely susceptible
to the disease when inoculated. Among apes and monkeys in the wild
state, tuberculosis is unknown, but in confinement it is the most formi-
dable disease with which they have to contend.

The important etiological fact in connection with tuberculosis in ani-
mals IS the wide-spread occurrence of the disease in bovines, from which
class we derive nearly all the milk and a very large proportion of the
meat used for food.

2. Geographical Distribution.—The disease exists in all countries. It
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prevails move in the large cities and wherever the population is massed

to^rether Thus, while the general death-rate from it is- three per thou-

sand that of Vienna is 7-7, and of Munich and Glasgow four per thousand.

Hirsch from whose classical work these facts are taken, thinks that geo-

graphical position has less influence than has been supposed. Italy and

Ino-land suffer alike, and the disease is very prevalent in the West Indies

and the South Sea islands. Toward the poles it is rare ;
but it is a common

disease in Canada, and prevails extensively among the French Canadiaus

and the English. Altitude is a more potent factor than latitude, in the

high regions of the Alps and Andes, and in the central plateau of Mexico

the disease is very rare. Mountainous countries, such as Switzerland, have

a very low death-rate from tuberculosis.

3 Race -No race is immune. The Indians of this contment are

very prone to the disease.' Matthews, whose experience with the native

race is large, states that the disease is on the increase among them. He

quotes th! ratio from the United States census, 1880, as white 166,

negroes 186, Indians 286. The death-rate in the older reservations, as

fn Nel Yoii, is three times as great as in Dakota. In the Blood Indian

Reserve of the Canadian Northwest Territories, Surgeon Kennedy

Tn W M. p.) has given me the figures for six years. In a population of

about 2,000 there were 127 deaths from pulmonary 7^^^"'/;^"^^;

Zee per cent of the total rate. This does not include deaths from

" dTsease of infancy." This enormous death-rate, it is to be remembered,

JZT\n a trL occupying one of the finest climates of the world among

™^^ o the Rocky Mountains, a region in which consumption .

extrfr^ely rare among the white population and in which cases of tuber-

culosis from the eastern provinces do remarkably well.

The negro race is very susceptible to tuberculosis, more Particularly the

,Jddar fnd osseous forms. Of the 427 cases of pulmonary tubercu os s

Johns Hopkins Hospital for the two years endmg J^^^^^^^^^^

there were 41 cases in the colored-i e., about 1 10 The ratio

fS^^bX":—^ -ov.y °f th.

mained for Koch to aemoubbia
deviously made upon

of research, paved the way for this
^^^"^^f '^'^Y^^^^f^^ny ^ by

* Berliner klinische Wochenschrift, 1882.

t
Mitthcilungen a. d. Ic. Gesundheitsamte, Bd. 2.
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one of the most masterly demonstrations of modern medicine. Its thor-

oughness appears in the fact that in the twelve years which have elapsed

since its announcement the innumerable workers at the subject have not,

so far as I know, added a solitary essential fact to those presented by Koch.

Morphological Characters.—The tubercle bacillus is a short, fine rod,

often slightly bent or curved, and has an average length of nearly half the

diameter of a red blood-corpuscle (3 to 4 //,). When stained it often pre-

sents a beaded appearance, which some have attributed to the presence of

spores.

With the basic aniline dyes it stains slowly, except at the body tem-

perature, but retains the dye after treatment with acids—a characteristic

which separates it from all other known forms of bacteria, with the excep-

tion of the bacillus of leprosy.

Modes of Growth.—It grows on blood-serum, glycerin-agar, or on po-

tato—most readily on the former. The cultures must be kept at blood-

heat. They grow slowly, and do not appear until about the end of the

second week. The colonies form thin, grayish-white, dry, scale-like masses

on the surface of the culture medium. Successive inoculations may be

made from the cultures, and at the end of an indefinite series material

from one of them inoculated into a guinea-pig will produce tuberculosis.

Products of the Growth.—Little is yet known of the chemical charac-

ters of the materials which result from the growth of the tubercle bacilli.

Koch's tuberculin is stated to be a glycerin extract of the cultures. Crook-

shank and Herroun have separated an albumose and a ptomaine.

Distribution of the Bacilli.—The bacilli are found in all tuberculous

lesions; in some in great abundance, in others sparsely. They are par-

ticularly numerous in actively developing tubercles, but in the chronic

tuberculous processes of lymph-glands and of the joints they are scanty.

When a tuberculous focus communicates with a vein or with lymph-ves-

sels, the bacilli may be spread widely throughout the body. In old lesions

they may not be found in the sections, and the demonstration of the true

nature may be possible only by culture or inoculation.

The Bacilli outside the Body.—Patients with advanced pulmonary
tuberculosis throw off in the expectoration countless millions of the bacilli

daily. Some idea of the extraordinary numbers may be gained from the

studies of Nuttall.* From a patient with moderately advanced disease,

the amount of whose expectoration was from seventy to a hundred and
thirty cubic centimetres daily, he estimated by his method that there

were in sixteen counts, between January 10th and March 1st, from one
and a half to four and a third billions of bacilli thrown off in the twenty-

four hours. These figures emphasize the danger associated with phthisical

sputaunless most carefully dealt with. When expectorated and allowed

^
to <Iry, the sputum" rapidly becomes dust, and is distributed far and wide.,

* Johns Hopkins Hospital Bulletin, Mn.y, 1891.
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The observations made by Cornet under Koch's supervision are in this

connection most instructive. He collected the dust from the walls and

bedsteads of various localities, and determined its virulence or innocuous-

ness by inoculation into susceptible animals. Material was gathered from

twenty-one wards of seven hospitals, three asylums, two prisons, from

the surroundings of sixty-two phthisical patients in private practice,

and from twenty-nine other localities in which tuberculous patients were

only transient frequenters (out-patient departments, streets, etc.). Of

one hundred and .
eighteen dust samples from hospital wards or the

rooms of phthisical patients, forty were infective and produced tubercu-

losis. Negative results were obtained with the twenty-nine dust samples

from the localities occasionally occupied by consumptives. Virulent ba-

cilli were obtained from the dust of the walls of fifteen out of twenty-one

medical wards. It is interesting to note that in two wards with many

phthisical patients the results were negative, indicating that the dust in

such regions is not necessarily infective. The infectiousness of the dust

of the medical and surgical divisions of a hospital is in the proportion of

76-6 to 12-5. In a room in which a tuberculous woman had lived the

dust from the wall in the neighborhood of the bed was infective six weeks

after her death. No bacilli were found in the dust of an inlmlation-cham-

ber for consumptives. The experiments of Strauss at the Charite Hospital,

Paris, are important. In the nostrils of twenty-nine assistants, nurses,

and ward-tenders he placed plugs of cotton-wool to collect the dust of the

' wards. In nine of the twenty-nine cases these contained tubercle bacilli

' and proved infective to animals.

The tubercle bacillus is thus a wide-spread organism in regions fre-

quented by phthisical patients.

5 Modes of Infection.—(a) Hereditary Transmission.—In extremely

rare instances the disease is congenital. The rarity with which it occurs

may be gathered from the fact that of 15,400 calves killed at the Berlin

abattoir there were onlv four instances of tuberculosis. Nine or ten cases

of congenital tuberculosis in man have been described. Tuberculosis of

the placenta has been carefully studied in recent years by Lehmann,

Schmorl, and others. The bacilli may be present in a foetus which shows

no signs of tubercles. Birch-Hirschfeld found portions of the viscera

of such a foetus infective to guinea-pigs.

There is no evidence to show that a tuberculous father can directly

transmit the disease. The experimental evidence is also negative
_

Gart-

ner (whose recent article on Heredity in Tuberculosis is the most impor-

tant contribution made to the subject of late years) found tl^^t ^n .-abbUs

and guinea-pigs, with artificially induced tuberculosis of the testes and

whose semen contained bacilli, the embryos were never infected On the

other hand, of 65 female guinea-pigs which had
^^^f^^//"^^^^^^^^^^^^^^

culous bucks, 5 presented genital tuberculosis, and of 59 female rabbits

under similar conditions 11 became infected.
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Baiimgarten holds that in many cases the virus is transmitted, but the

disease does not appear until some time after birth. He bases this opinion

upon the following facts :

The great frequency of tuberculosis in sucklings. Thus, in 16,581

autopsies on sucklings, Frobelius found 416 with tuberculous leSions. In

319 cases of tuberculosis in children under two, from Parrot's clinic,

there were 23 under three months, and a total of 111 under one year.

It seems probable that in many of these cases the virus itself was trans-

mitted.

The common occurrence of tuberculosis in the bones and in the joints

of children, regions to which it seems unlikely that the bacilli would be

conveyed in accidental infection. To make this objection valid we should

require a series of cases of bone tuberculosis in children in which exami-

nation showed the lymph portals of the bronchi and the mesentery to be-

free from disease. He regards the late manifestation as analogous to the

syphilis hereditaria tarda, and suggests that the growth of the germs is,

as a rule, restrained or

held in check by the ac-

tively developing tissues

of the child.

In any series of cases

of pulmonary tuberculo-

sis there is a suspicious

number in which the as-

cendants have also been

tuberculous. Thus, in

427 cases at the Johns

Hopkins Hospital there

were 53 in which the

mother was affected, 52

in which the father had

tuberculosis, and 105 in

which brother or sister

had had the disease. The
estimates by various au-

thors range from 10 per

cent (Louis), 25 per cent

(Walshe), to even 50 per Chart XI.—Heredity in pulmonary tuberculosis,

cent. Fagge very justly

remarks that it is impossible to draw a line between hereditary and acci-

dental tuberculosis, and naturally the children of an affected parent are

more liable to accidental contamination. Maternal is very much more
common than paternal inheritance. A family tree, such as is here given,

of six generations tells its own tale. It is interesting to note the almost

constant transmission through the mother.
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(b) Inoculation.—The infective nature of tuberculosis was first demon-

strated by Villemin, who showed conclusively in 1865 that it could be trans-

mitted to animals by inoculation. The question was hotly contested, and

Villemin's observations were confirmed by Simon, Andrew Clark, and others,

but Burdon Sanderson, Wilson Fox, and others held that the disease could

be transmitted by non-tuberculous materials. The beautiful experiments

of Cohnheim and Salamonson, who produced tuberculosis in the eyes

of guinea-pigs and rabbits by inoculating fresh tubercle into the ante-

rior chamber, confirmed and extended Villemin's original observations

and paved the way for the reception of Koch's announcement. It is

now universally conceded that only tuberculous matter can produce, when

inoculated, tuberculosis. In man tuberculosis is not often transmit-

ted by inoculation, and when it does occur the disease usually remains

local. This mode of infection is seen in persons whose occupation brings

them in contact with dead bodies or animal prodacts. Demonstrators of

morbid anatomy, butchers, and handlers of hides are subject to a local

tubercle of the skin, which forms a reddened mass of granulation tissue,

usually capping the dorsal surfaces of the hands or fingers. This is the

so-called post-mortem wart, the verruca necrogenica of Wilks. The dem-

onstration of its nature is shown by the presence of tubercle bacilli, and

by inoculation experiments in animals.

The statement that Laennec contracted phthisis from this source is

probably false, since he did not die until twenty years after the mocula-

tion and in the interval presented no manifestations. The possibility,

however, of general infection must be borne in mind. Gerber reports

that after accidental inoculation of the hand from a case of phthisis

he had for months a " Leichen-tubercle," which was excised. Shortly

afterward the lymph-glands of the axilla became enlarged and pain-

ful, and when removed showed characteristic tuberculous changes, with

bacilli.
. , ^ . . .

In the performance of the rite of circumcision children have been acci-

dentally inoculated. Infection in these cases is probably always associated

with disease in the operator, and occurs in connection with the habit of

cleansing the wound by suction.
f

Other means of inoculation have been described :
as the wearing of

ear-rings, washing the clothes of phthisical patients, the bite of a tubercu-

lous subject, or inoculation from a cut by a broken spit-glass of a con-

sumptive; and Czerny has reported two cases of infection by transplanta-

'°''lt his been urged by the opponents of vaccination that tuberculosis, as

well as syphilis, may be thus conveyed, but of this there is no evidence,

and the lymph from the vesicles of revaccinated consumptives has been

shown by many observers to be non-infective. It may be said, on the

whole, that inoculation in man plays a trifling r6le in the transmission of

tuberculosis.
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(c) Infection ly Inhalation.—U has been fully proved that the ex-

pired air of tuberculous patients is not infective. On the other hand, the

virus is contained in enormous amounts in the sputum, which, when dried,

is soon widely disseminated in the form of dust, and unless carefully

steriirzed^constitutes a great medium of transmission. A belief in the

contagiousness of pulmonary tuberculosis has existed from the days of

the early Greek physicians, and has persisted among the Latin races.

The investigations of Cornet afiord conclusive proof that the dust of a

room or other locality frequented by patients with pulmonary tubercu-

losis is infective. The bacilli are attached to fine particles of dust and in

this way gain entrance to the system through the lungs. The following

are some of the facts in favor of this view :

(1) Primary tuberculous lesions are in a majority of all cases connected

with the respiratory system. The frequency with which foci are met with

in the lungs and in the bronchial glands is extraordinary, and the statis-

tics of the Paris morgue show that a considerable proportion of all persons

dying of accident or by suicide present evidences of the disease in these

parts. The post-mortem statistics of hospitals show the same wide-spread

prevalence of infection through the air-passages. Biggs reports that more

than 60 per cent of his post-mortems shpwed lesions of pulmonary tuber-

culosis. In one hundred and twenty-five post-mortems at the Foundling

Hospital, New York, the bronchial glands were tuberculous in every case.

In adults the bronchial glands may be infected while the individual is in

good health. H. P. Loomis found in eight of thirty cases in which there

were no signs of old or recent tuberculous lesions that the bronchial glands

were infective to rabbits.

(2) The greater prevalence of tuberculosis in institutions in which the

residents are confined and restricted in the matter of fresh air and a free

open life—conditions which would favor, on the one hand, the presence

of the bacilli in the atmosphere, and, on the other, lower the vital resist-

ance of the individual. The investigations of Cornet upon the death-rate

from consumption among certain religious orders devoted to nursing give

some striking facts in illustration of this. In a review of thirty-eight

cloisters, embracing the average number of 4,028 residents, among 2,099

deaths in the course of twenty-five years, 1,320 (62-88 per cent) were from

tuberculosis. In some cloisters more than three fourths of the deaths are

from this disease, and the mortality in all the residents, up to the fortieth

year, is greatly above the average, the increase being due entirely to the

prevalence of tuberculosis. It has been stated that nurses are not more

prone to the disease than other individuals, but Cornet says that of a hun-

dred nurses deceased, sixty-three died of tuberculosis. The more perfect

the prophylaxis and hygienic arrangements of an asylum or institution,

the lower the mortality from tuberculosis. The mortality in prisons has

been shown by Baer to be four times as great as outside. The death-rate

from phthisis is estimated at 15 per cent of the total mortality, while in
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prisons it constitutes from 40 to 60 per cent, and in some countries, as

Austria, over 60 per cent. Flick has studied the distribution of the deaths

from tuberculosis in a single city ward in Philadelphia for twenty-five

years. His researches go far to show that it is a house disease. About

33 per cent of infected houses have had more than one case. Less than

one third of the houses of the ward became infected with tuberculosis dur-

ing the twenty-five years prior to 1888. Yet more than one half of the

deaths from this disease during the year 1888 occurred in those infected

houses. There are, however, opposing facts. The statistics of the Bromp-

ton Consumption Hospital show that doctors, nurses, and attendants are

rarely attacked. Dettweiler claims that no case of tuberculosis has been

contracted among his nurses or attendants at Falkenstein. On the other

hand, in the Paris Hospitals tuberculosis decimates the attendants.

(3) Special danger exists when the contact is very intimate, such, for

instance, as between man and wife. On this point much difierence of

opinion exists, but the figures seem to indicate that under these circum-

stances the husband or wife is much more liable subsequently to die of

consumption. Of 427 cases of 'pulmonary tuberculosis at the Johns Hop-

kins Hospital, in 25 either husband or wife had been affected with it or

had died of tuberculosis. In response to a question as to contagion, asked

by the Collective Investigation Committee of the British Medical Associa-

tion, there were 261 replies in the affirmative, among which were 158 cases

of supposed contagion through marriage. Weber's cases are of special

interest. One of his patients lost four wives in succession, one lost three,

and four lost two each.

{d) Infection hy Milh.—Tlh.Q milk of an animal suffering from tuber-

, culosis may contain the virus, and is capable of communicating the dis-

ease, as shown by Gerlach, Bang, Bollinger, and others. Striking illustra-

tions of this are sometimes afforded in the lower animals. The pigs, for-^

instance, of a tuberculous sow have been shown to present intestinal tubercu-

losis of the most exquisite form. Of late years the experimental proof has

been entirely conclusive. It was formerly thought that the cow must pre-

sent tuberculous disease of the udder, but Ernst has shown that the bacilli

may be present and the milk be infective in a large proportion of cases in

which there is no tuberculous mammitis; an observation made also by

Hirschberger and others. This author states the interesting fact that an

owner of a herd known to be tuberculous withdrew the milk from

market and used it without boiling to fatten his pigs, which, almost with-

out exception, became tuberculous, so that the whole stock had to be

slaughtered. Sidney Martin could not induce the disease artificially in

animals inoculated or fed with milk of tuberculous cows with healthy

udders.* Butter made from the milk of tuberculous cows has proved n>

* See Report of Royal Commission on Tuberculosis, 1895, and Ernst, Infectiousness

of Milk, Boston, 1895.
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fective (Bang). There is no reason to believe that young children, or

even adults, are less susceptible to the virus than calves or pigs, so that the

danger of the disease from this source is real and serious. The great fre-

quency of intestinal and mesenteric tuberculosis in children no doubt finds
j

here its explanation. As noted in Woodhead's analysis of one hundred

and twenty-seven cases of fatal tuberculosis in children, the mesenteric

glands were involved in one hundred.

(e) Infection iy Meat.—The meat of tuberculous animals is not neces-

sarily infective. The results of experiments with the flesh of cows are

noTm accord. This mode of infection probably plays a minor role in the

etiology of human tuberculosis, as usually the flesh is thoroughly cooked

befo3:e_eating,.. The possibility, however, must be borne in mind, and it

would certainly be safer in the interests of a community to confiscate the

carcasses of all tuberculous animals. Experiments in Bollinger's labora-

tory show that the flesh of tuberculous subjects is very infective to guinea-

pigs. Martin suggests that when the meat is infective it commonly ac-

quires this property by accidental contamination with tuberculous matter

during its removal.

6. Conditions influencing Infection.

—

{a) Constitutional Peculiarities.—
It was formerly thought that individuals of a certain habit of body, and of

a certain physiognomy, the habitus phthisicus, were specially prone to

tuberculous disease ; but few now regard the so-called tuberculous or

scrofulous diathesis as more than an indication of a certain type of con-

formation, in which the tissues are more vulnerable and less capable of

resisting infection. In many instances Cohnheim is unquestionably cor-

rect in stating that the so-called phthisical habit is not an indication of a

tendency to, but actually of the existence of, tuberculosis. The belief in

a special phthisical frame has existed in the profession from the days of

Hippocrates, who says, " The form of body peculiar to subjects of phthisi-

cal complaints was the smooth, the whitish, that resembling the lentil

;

the reddish, the blue-eyed, the leuco-phlegmatic, and that with the scapulae

having the appearance of wings." Galen also wrote upon this type of chest

as specially characteristic of the disease. Certainly the long, narrow, flat

chest with depressed sternum is most commonly seen in tuberculous per-

sons, but how common it is also to meet with patients who have well-

formed, well-built chests, with wide costal angle and good pulmonary ex-

pansion ! The investigations of Beneke with reference to the formation

of the viscera in the subjects of phthisis are very interesting. His meas-

urements indicate that the heart is relatively small, the arteries are pro-

portionately narrow, and the pulmonary artery is relatively wider than the

aorta. This point, he suggests, would lead to increase in the blood-press-

ure in the lungs and favor catarrh. The lung volume he found to be

relatively greater in those affected with phthisis.

Galton and Mahomed made dbservations upon the composite portrait-

ure of phthisis. In 443 patients they separated two types of face; one
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ovoid and narrow, the other broad and coarse featured. Tliis corre-

sponds in an interesting way to the diathetic states formerly recognized

—namely, the tuberculous, with thin skin, bright eyes, oval face, and

long, thin bones; and the scrofulous, with thick lips and nose, opaque

skin, large thick bones, and heavy figure. These conditions, on which

so much stress was formerly laid, indicate, as Fagge states, nothing more

than delicacy of constitution, incomplete growth, and imperfect develop-

ment.

(b) Infltience of Age.—Tuberculosis occurs at all periods of life, in the

suckling as well as in the octogenarian. The distribution of the lesions

varies greatly at different ages. In the first decade the lymphatic glands,

)
bones, and meninges are much more frequently affected than at subse- \

I quent periods. Meningeal tuberculosis is most common between the third I

I
and eighth years.

The mesenteric glands are specially prone to be involved in young

children, as before mentioned. Of 127 cases of tuberculosis in children,

Woodhead found these bodies affected in 100 instances, in 14 of which

there were no tubercles in other parts of the body. The majority of these

cases occur between the first and fifth years. The bronchial glands are

still more frequently involved, and of 125 cases at the ISTew York Found-

ling Hospital in every one were these structures the seat of more or less

extensive tuberculosis.

In adults the lungs usually contain tubercle when it is present in the

body (Louis' law).

(c) Soil and locality are held by many to have an important influence

in tuberculosis. The observations of H. I. Bowditch in this country, and

of Buchanan in England, show that pulmonary tuberculosis is more prevar-

lent in damp, ill-drained districts ; but this increased incidence is most

probably associated with a heightened vulnerability due to an increased

liability to catarrhal affections of all kinds.

(d) Local Conditions influencing Infectio7i.—These are doubtless of

the highest importance, and second only to the constitutional vulnera-

bility. Among the more important may be mentioned :

Catarrhal Inflammation.—This probably acts by lowering the resist-

ance, or, in modern parlance, reducing the activity of the phagocytes

and allowing the bacilli to pass the portals. The liability of infection

in the cervical and bronchial glands in children is probably associated

with the common occurrence of catarrhal processes in the tonsils, throat,

and bronchi. ^ .....
The influence of bronchial catarrh in pulmonary tuberculosis is all-im-

/portant. How often is it said that the disease has started in a neglected ,

cold ; which means, in other words, that the bronchial catarrh has enfeebled !

the power of tissue-resistance, or produced conditions favorable to the i

growth and development of the bacilli.
*

The subjects of congenital or acquired contraction of the orifice
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of the pulmonary artery usually, as is well known, die of tuberculosis.

Prior to the development of the disease many subjects show a marked

ansemia, and unquestionably chlorosis offers favoring conditions for the

development of this affection. Diseases of the stomach and intes-

tines, particularly chronic entero-colitis, increase the susceptibility to

infection.

An important part in the etiology of tuberculous processes is played by

trauma. Surgeons have for years laid great' stress upon this association,

but the relation, though universally recognized, is by no means easy of ex-

planation. Bacteriological experiments, however, indicate that in tissues

which have been injured organisms, which would in health have been

readily and rapidly destroyed by the action of the normal juices or cells,

under these altered circumstances grow rapidly and develop. Probably

in the case of tuberculosis following trauma the injured part is for a time

a locus minoris resistentim, and if bacilli are present they may by it re-

ceive a stimulus to growth, or under the altered conditions be capable of

multiplying. Xot only in arthritis but in pulmonary tuberculosis trau-

matism may play a part. The question has been thoroughly studied by

Mendelsohn,* who reports nine cases in which, without fracture of the

rib or laceration of the lung, tuberculosis developed shortly after contu-

sion of the chest.

/ The production of general tuberculosis is sometimes favored by opera-

I
Hon upon tuberculous lesions. Surgeons have long known that resection'

of a strumous joint is occasionally followed by acute tuberculosis. The

question has been carefully studied by Wartmann,f who gives statistics of

837 resections. Of these, 225 ended fatally, 26 with acute tuberculosis,

the outbreak of which was directly associated with operation.

The acute miliary tuberculosis which, as Litten has shown, occasion-

ally follows the aspiration of the effusion in tuberculous pleurisy, may
come under this division.

The constant inhalation of impure air in occupations associated with

a very dusty atmosphere renders the lungs less capable of resisting infec-

tion. The pulmonary affection of stone-cutters and coal-miners, though

non-tuberculous at the outset and often a simple chronic interstitial pneu-

moniaj is ultimately in a large proportion of the cases tuberculous. In

manufactories metallic seems more hurtful than mineral dust. Peterson |

quotes the incidence of pulmonary tuberculosis among the trades as fol-

lows : Glass-workers, 80 per cent
;
needle-sharpeners, 70 ;

file-cutters, 62

;

t and stone-cutters, 60. And, lastly, circumstances which temporarily lower
' the nutrition, as the sj^ecific fevers render the tissues more susceptible. In

this way alone can we explain the frequent onset of tuberculosis after an

* Zeitschrift f. klin. Medicin, Bd. 10.

f Deutsche Zeitschrift f. Chirurgie, Bd. 24,

% Medical News, 1885.
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j

exhausting illness. Fevers, such as measles and whooping-cough, which

I
are associated with bronchial catarrh, are more prone than others to be

followed by tuberculosis. This is often only the blazing of a smoulder-

ing fire.

With reference to infection and the conditions which influence it the

following may be stated

:

(a) In a few cases the disease is directly transmitted from the mother,

and appears in the child at birth.

(b) The primary tuberculosis of the bones, joints, kidney, spleen, liver,

etc., of early youth is very possibly associated with a foetal haematogenous

infection (Baumgarten, Gartner).

((c) Direct paternal transmission has not been proved, and experimental

evidence is strongly against it.

/ (d) In a vast majority of all cases the infection is post-foetal—through

/ the lungs, intestines, or skin.

(e) Heredity influences the soil. All are tuiercuUzable, to use a

French expression, and very many of us actually become infected.

Whether or not the seed develops depends, firstly, upon the character of

the tissue-soil
;
and, secondly, upon the existence of special favoring cir-

cumstances.

(/) Immunity, a relative condition, enjoyed chiefly in consequence of

inherited tissue-resistance, is lessened by all circumstances which depress

nutrition, such as bad air, bad food, and imperfect hygienic surroundings.

Next to the germ, a vulnerability of tissue, however brought about, whether

congenital or acquired, is the most important factor in the etiology of the

disease.

General Morbid Anatomy and Histology of Tuberculous

Lesions.

(1) Distribution of the Tubercles in the Body.—The organs of the

body are variously affected by tuberculosis. In adults, the lungs may be

regarded as the seat of election ; in children, the lymph-glands, bones, and

joints. In 1,000 autopsies there were 275 cases with tuberculous lesions.

With but two or three exceptions the lungs were affected. The distribu-

tion in the other organs was as follows : Pericardium, 7 ;
peritonaeum, 36 ;

brain, 31 ;
spleen, 23 ;

liver, 12
;
kidneys, 32 ;

intestines, 65 ;
heart, 4 ;

and

generative organs, 8.

The tuberculosis which comes under the care of the surgeon has a dif-

ferent distribution, as shown by the following figures from the Wiirzburg

clinic. Among 8,873 patients there were 1,287 tuberculous, with the fol-

lowing distribution of lesions: Bones and joints, 1,037; lymph-glands,

196; skin and connective tissues, 77; mucous membranes, 10; genito-

urinary organs, 20.

(2) The Changes produced by the Tubercle Bacilli.

(a) The Nodular Tubercle.—The body which we term a " tubercle
"

presents in its early formation nothing distinctive or peculiar, either in
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its components or in their arrangement. Identical structures are pro-

duced by other parasites, such as the actinomyces, and by the strongylus

in the lungs of sheep.

The researches of Baumgarten have enabled us to follow in detail all

the steps in the development of a tubercle.

These are : (a) The multiplication of the fixed cells, especially those of

connective tissue and the endothelium of the capillaries, and the gradual

production from them of rounded, cuboidal, or polygonal bodies with ve-

sicular nuclei—the epithelioid celU—inside some of which the bacilli are

soon seen.

(yS) From the vessels of the infected focus, leucocytes, chiefly polynu-
clear, migrate in numbers and accumulate about the focus of infection.

They do not subdivide. Many undergo rapid destruction. Later, as the

little tubercle grows, the leucocytes are chiefly of mononuclear variety

(lymphocytes), and these do not undergo the rapid degeneration of the

polynuclear forms.

(y) A reticulum of fibres is formed by the fibrillation and rarefaction

of the connective-tissue matrix. This is most apparent, as a rule, at the
margins of the growth.

{6) In some, but not all, tubercles giant cells are foi-med by an increase
in the protoplasm and in the nuclei of an individual cell, or possibly by
the fusion of several cells. The giant cells seem to be in inverse ratio to

the number and virulence of the bacilli. In lupus, Joint tuberculosis,

and scrofulous glands, in which the bacilli are scanty, the giant cells are
numerous ; while in miliary tubercles and all lesions in which the bacilli

are abundant the giant cells are few in number.
The bacilli then cause, in the first place, a proliferation of the fixed

elements, with the production of epithelioid and giant cells
;
and, secondly,

an inflammatory reaction, associated with exudation of leucocytes. How
far the leucocytes attack and destroy the bacilli has not been definitely

settled—Metschnikoff claiming, Baumgarten denying, an active phago-
cytosis.

Once formed, a tubercle undergoes caseation and sclerosis.

Caseation.—Ai the central part of the growth, owing to the direct
action of the bacilli, a process of coagulation necrosis goes on in the cells,

which lose their outline, become irregular, no longer take stains, and are
finally converted into a homogeneous, structureless substance. Proceed-
ing from the centre outward, the tubercle may be gradually converted
into a yellowish-gray body, in which, however, the bacilli are still abundant.
No blood-vessels are found in them. Aggregated together these form the

j]
I cheesy masses so common in tuberculosis, which may undergo {a) soften- 1/

\ »"g; {i) fibroid limitation (encapsulation)
;

(c) calcification. /

Sclerosis.—Wiih. the necrosis of the cell elements at the centre of the
tubercle, hyaline transformation proceeds, together with great increase in
the fibroid elements

; so that the tubercle is converted into a firm, hard
15
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structure. Often the change is rather of a fibro-caseous nature
;
but the

sclerosis predominates. In some situations, as the peritoneum, this seems

to be the natural transformation of tubercle, and it is by no means rare in

13 tubercles two processes go on: the one—caseation—destructiveV

and dangerous; and the other-sclerosis-conservative and healmg. The

ultimate result in a given case depends upon the capabilities of the body

to restrict and limit the growth of the bacilli. There are tissue-soils in
^

which the bacilli are, in all probability, killed at once-;!Ae seed has fallen
;

by the wayside. There are others in which a lodgment is gained and ,

x^ore or less damage done, but finally the day is with the conserva ive, '

protecting forces-^^e seed has fallen upon stony ground. Thirdly there

are tissue-soils in which the bacilli grow luxuriantly, caseation and soft-

ening, not limitation and sclerosis, prevail, and the day is with the m-

Y^devs-the seed has fallen upon good ground.
^

,

'

The action of the bacilli injected directly into the blood-vessels illus-

trates many points in the histology and pathology of tuberculosis. If into

the vein of a rabbit a pure culture of the bacilli is injected, the microbes

accumulate chiefly in the liver and spleen. The ammal dies usually with-

inL weeks, and the organs apparently show no trace of tubercles

Microscopically, in both spleen and liver the young tubercles m process of

formation are very numerous, and the process of karyokmesis is seen m

he liver-cells. After an injection of a more dilute culture, or one whos

virulence has been mitigated by age, instead of dying
^^^h^^/J^^'f^^f;^

Ihe animal survives for five or six weeks, by which time the tubercles are

apparent in the spleen and liver, and often in the other organs.

(b) The Diffuse Infiltrated Tubercle.-Thi^ is most frequently seen m

the lungs. Only a great master like Virchow could have won the pro-

fession from a belief in the unity ofphthisis, which the genius of Laennec

haron anatomical ground, announced. Here and there a teacher, as

Wnson Fox, protested, but the heresy prevailed, a,nd we repeated the strik-

ing aphorism of Niemeyer, " The greatest evil whid. can ^-PP-^^^^^^

sumptive is that he should become tuberculous." It was though ttiatj^

Wucts of any simple inflammation might become caseous and that oidi-

rry ftar^^^^^^^
It was peculiarly fitting

Zt from Germany, in which the dualistic heresy arose, the truth of Laen

"^ws should' receive incontestable proof, in the demonstration by

Koch of the etiological unity of all the various processes known as tuber-
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lobules, occasionally in an entire lobe, or even the greater part of a lung.

In the early stage of the process, the tissue has a gray gelatinous appear-

ance, the gray infiltration of Laennec. The alveoli contain a sero-fibriilous

fluid with cells, and the septa are also infiltrated. These cells accumulate
and undergo coagulation necrosis, forming areas of caseation, the infiltra-

tion tuierculeuse jaione of Laennec, the scrofulous or clieesy pneumonia
of later writers. There may also be a diffuse infiltration and caseation

without any special foci, a wide-spread tuberculous pneumonia induced by
the bacilli.

After all, the two processes are identical. As Baumgarten states:

"there is no well-marked difference between miliary tubercle and chronic
caseous pneumonia. Speaking histologically, miliary tuberculosis is noth-
ing else than a chronic caseous miliary pneumonia, and chronic caseous
pneumonia is nothing but a tuberculosis of the lungs."

(c) Secondary Inflammatory Processes.—{1) The irritation of the
bacilli invariably produces an inflammation which may, as has been de-
scribed, be limited to exudation of leucocytes and serum, but may also be
much more extensive, and varies with varying conditions. We find, for
example, about the smaller tubercles in the lungs, pneumonia—either
catarrhal or fibrinous, proliferation of the connective-tissue elements in the
septa (which also become infiltrated with round cells), and changes in the
blood and lymph vessels.

(2) In processes of minor intensity the inflammation is of the slow
reactive nature, which resnlts in the production of a cicatricial connective
tissue which limits and restricts the development of the tubercles and is

the essential conservative element in the disease. It is to be remembered
that in chronic pulmonary tuberculosis much of the fibroid tissue which is

present is not in any way associated with the action of the bacilli.

(3) Suppuration, Do the bacilli themselves induce suppuration ? In
so-called cold tuberculous abscess the material is not histologically pus,
but a debris consisting of broken-down cells and cheesy material. It is

moreover sterile—that is, does not contain the usual pus organisms. The
products of the tubercle bacilli are probably able to induce suppuration,
as m joint and bone tuberculosis pus is frequently produced, although this
may be due to a mixed infection. Koch, it will be remembered, states
that the " tuberculin " is one of the best agents for the production of ex-
perimental suppuration. In tuberculosis of the lungs the suppuration is
largely the result of an infection with pus organisms.

II. Acute Tuberculosis.

The truly infective nature of tubercle is best shown in this affection,
which 13 characterized by an eruption of miliary tubercles in various parts
of the body. The clinical picture varies with the general or localized dis-
tribution of the growths. The tubercle;, are found upon the pleura and
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peritoneum ; in the lungs, liver, kidneys, lymph-glands, and spleen
;
upon

the membranes of the brain, occasionally in the choroid coat of the eye,

and in the bone-marrow. They may be abundant in some organs and

scanty in others. Thus, in the meninges of the brain they may be thickly

set while there are few or none in the abdominal viscera or m the lungs.

On the other hand, the lungs may be stuffed with granulations while the

meninges of the brain are free. In other cases, again, the distribution is

uniform in all the viscera.
i w«

The etiology has been in part considered, and the only additional state-

ment necessary is that in a great majority of all cases it is an auto-infec-

tion, arising from a pre-existing tuberculous focus, which may be latent

and unsuspected. The following are the most common sources of general

infection : Local disease of the lungs, which may be quite limited and un-

productive of symptoms; tuberculous affection of the lymph-glands par-

ticularly in children ; and tuberculosis of the hones and of the kidneys

Of these sources perhaps the most common are the trachea and bronchia

lymph-glands, which are so often the seat of local tuberculosis. ^ eigert

has shown that in many cases the infection results from the rupture of a

Iseous pulmonary nodule into a vein, or of a caseous b-chial gland mto

one of the pulmonary veins. A general infection may, as shown bj Pon-

fick result from invasion of the thoracic duct by tubercles. With special

it ttie source of infection can usually be discovered at post-mortem

examination. The connection between tuberculous lymph-glands and

::ins has often been demonstrated. In many instances it .s ^rnvos^^^^^

say what determines the sudden and violent onset of the ^^-ase It would

seem sometimes as if general rather than local conditions

-^^J^^
outbreak. After certain fevers, particularly measles and whooping-cough

in c i dren-affections, it is true, which are associated with long-contmu d

bron hitis-miliary tuberculosis is not uncommon. The prostration and

"^Lal weakness which follow protracted fevers frequently seem m

the adult a predisposing cause.
. -j^/i

Seal Forms.-For practical purposes the cases may be divided

into tl^se with the symptoms of a.«^. general infection ^nthout special

C^n-o^e. wiL marked p^an^onary symptoms; and cases with

cerebral or cereiro-spinal symptoms.

other forms have been recognised, tat this division covers a large ma-

^"'S-r-ies of cases it .ill he found that the meningeal form of

acute tublcnlosis exceeds in numbers the cases with general or ma>ked

Lcrish and «ak. Occasionally the disease sets m more abruptly, but m
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many instances the anamnesis closely resembles that of typhoid fever.

Nose-bleeding, however, is rare. The temperature increases, the pulse

becomes rapid and feeble, the tongue dry ; delirium becomes marked and

the cheeks are flushed. .The pulmonary symptoms may be very slight;

usually bronchitis exists, but not more severe than is common with typhoid

fever. The pulse is seldom dicrotic, but is rapid in proportion to the

pyrexia. Perhaps the most striking feature of the temperature is the

irregularity ; and if seen from the outset there is not the steady ascent

noted in typhoid fever. There is usually an evening rise to 103°, some-

times 104°, and a morning remission of from two to three degrees. Some-

times the pyrexia is intermittent, and the thermometer may register below

normal during the early morning hours. The inverse type of temperature,

in which the rise takes place in the morning, is held by some writers to be

more frequent in general tuberculosis than in other diseases. In rare in-

stances there may be little or no fever. On two occasions I have had a

patient admitted to my wards in a condition of profound debility, with a

history of illness of from three to four weeks' duration, with rapid pulse,

flushed cheeks, dry tongue, and very slight elevation in temperature, in

whom (post mortem) the condition proved to be general tuberculosis. In

one instance there was tolerably extensive disease at the right apex. Eein-

hold, from Baumler's clinic, has recently called attention to these afebrile

forms of acute tuberculosis. In nine of fifty-two cases there was no fever,

or only a transient rise.

In a considerable number of these cases the respirations are increased

in frequency, particularly in the early stage, and there may be signs of

diffuse bronchitis and slight cyanosis. Cheyne-Stokes breathing devel-

ops toward the close.

Active delirium is rare. More commonly there are torpor and dullness,

gradually deepening into coma, in which the patient dies. In some cases

the pulmonary symptoms become more marked ; in others, meningeal or

cerebral features develop.

Diagnosis.—The differential diagnosis between general miliary tuber-

culosis without local manifestations and typhoid fever is extremely diffi-

cult. A point of importance, to which reference has already been made,

is the irregularity of the temperature curve. The greater frequency of

the respirations and the tendency to slight cyanosis is much more com-

mon in tuberculosis. There are cases, however, of typhoid fever in which

the initial bronchitis is severe and may lead to dyspnoea and disturbed

oxygenation. The cough may be slight or absent. Diarrhoea is rare in

tuberculosis ; the bowels are usually constipated ; but diarrhoja may oc-

cur and persist for days. In certain cases the diagnosis has been compli-

cated still further by the occurrence of blood in the stools. Enlargement
of the spleen occurs in general tuberculosis, but is neither so early nor so

marked as in typhoid fever. In children, however, the enlargement rnay

be considerable. The urine may show traces of albumen, and unfortu-
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iiately Ehrlich's diazo-reaction, whicli is so constant in typhoid fever, is

also met with in general tuberculosis. The absence of the characteristic

roseola is an important feature. Occasionally in acute tuberculosis reddish

spots may develop and for a time cause difficulty, but they do not come

out in crops, and rarely have the characters of the true typhoid eruption.

Herpes is perhaps more common in tuberculosis. Toward the close, pete-

chia may appear on the skin, particularly about the wrists. A rare event

is iaundice, due possibly to the eruption of tubercles in the hver It is to

be remembered that the lesions of acute tuberculosis and of typhoid fever

have been demonstrated in the same body.

In a few instances the presence of tubercle bacilli has been demon-

strated in the blood, which in doubtful cases should therefore be examined.

The spleen has been punctured and cultivations made to determine the

presence or absence of the typhoid bacilli, but in the acute splenic tumor

this is a dangerous procedure. The eye-grounds should be carefully exam-

ined for choroidal tubercles. The blood may show a slight leucocytosis, but

in the very acute cases where there are no suppurating foci this is absent.

2. Pulmonary ¥oTm.-Symj,toms.--Fvom the outset the pulmonary

svmptoms are marked. The patient may have had a cough for months or

fm- years without much impairment of health, or he may be known to be

the subject of chronic pulmonary tuberculosis. In other instances, partic-

ularly in children, the disease follows measles and whooping-cough and

is of a distinctly broncho-pneumonic type. The disease begins with the/

symptoms of difEuse bronchitis. The cough is marked, the expectoratioj

xnuco-purulent, occasionally rusty. Haemoptysis has been noted m a fe^

instances. From the outset dyspncea is a striking feature and may be out

of proportion toThe intensity of the physical signs There is more or I s,

cyanosis of the lips and finger-tips, and the cheeks are ^-S;;^^^-
/j^^^

from emphysema and the later stages of severe pneumonia I know of no

I other pulmonary condition in which the cyanosis is so marked The phys

ical signs are those of bronchitis. In children there may be defective re o-

nance at the bases, from scattered areas of broncho-pneumonia ;
or, what is

Z^nge^^^l areas of hyper-resonance. Indeed, the percussion no e

parttularfy in the front of the chest, in some cases of miliary tuberculosis,

fs f l and clear, and it will be noted (post mortem) that the ungs are

unu uaUy voluminous. This is probably the result of more or less wide-

Zad acute emphysema. On auscultation, the rdles are either sibi ant

Id sonlus or s'mlll, fine, and crepitant There may fine ci-epi j.ion

from the occurrence of tubercles on the pleura (Jurgensen). In children

the" niay be high-pitched tubular breathing at the bases or toward the

rool of the lung Toward the close the rdles may be larger and more mu-

cou The tem^rature rises to 102° or 103°, and may present Uie inverse

yp The pulse is rapid and feeble. In the very acute tl

^^
P^^^^^

is always enlarged. The disease may prove fatal in ten or twelve days, or

may be protracted for weeks or even mouths.

/
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Diagnosis.—The diagnosis of this form offers less difficulty and is

more frequently made. There is often a history of previous cough, or the

patient is known to be the subject of local disease of the lung, or of the

lymph-glands, or of the bones. In children these symptoms following

measles'^or Avhooping-cough indicate in the majority of cases acute miliary

tuberculosis, with or without broncho-pneumonia. Occasionally the spu-

tum contains tubercle bacilli.

The choroidal tubercle occurs in a limited number of cases and may

help the diagnosis. More important in an adult is the combination of

dyspnoea with cyanosis and the signs of a diffuse bronchitis. In some in-

stances the occurrence of cerebral symptoms at once give a clew to the

nature of the trouble.

3 Meningeal Form {Tuberculous Meningitis).—This affection, which is

also known as acute hydrocephalus or " water on the brain," is essentially

an acute tuberculosis in which the membranes of the brain, sometimes of

the cord, bear the brunt of the attack.

There are several special etiological factors in connection with this

form. It is much more common in children than in adults. It is rare

during the first year of life, more frequent between the second and the

fifth years. In a majority of the cases a focus of old tuberculous disease

will be found, commonly in the bronchial or mesenteric glands. In a few

instances the affection seems to be primary in the meninges. It is very

difficult, however, in an ordinary post-mortem to make an exhausiive

search, and the lesion may be in the bones, sometimes in the middle ear,

or in the genito-urinary organs. In those instances in which no primary

focus has been discovered it has been suggested that the bacilli reach the

meninges through the cribriform plate of the ethmoid from the upper

part of the nostrils, but this is not probable.

Morbid Anatomy.—Tuberculous meningitis presents a very character-

istic picture. The meninges at the base are most involved, hence the term

basilar meningitis. The parts about the optic chiasm, the Sylvian fissures,

and the interpeduncular space are affected. There may be only slight

turbidity and matting of the membranes, and a certain stickiness with

serous infiltration; but more commonly there is a turbid exudate, fibrino-

purulent in character, which covers the structures at the base, surrounds

the nerves, extends out in the Sylvian fissures, and appears on the lateral,

rarely on the upper, surfaces of the hemispheres. The tubercles may be

very apparent, particularly in the Sylvian fissures, appearing as small,

whitish nodules on the membranes. They vary much in number and size,

and may be difficult to find. The amount of exudate bears no definite re-

lation to the abundance of tubercles. The arteries of the anterior and

posterior perforated spaces should be carefully withdrawn and searched,

as upon them nodular tubercles may be found when not present elsewhere.

In doubtful cases the middle cerebral arteries should be very carefully re-

moved, spread on a glass plate with a black background, and examined
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with a low objective. The tubercles are then seen as nodular enlarge-

ments on the smaller arteries. .The lateral ventricles are dilated (acute

hydrocephalus) and contain a turbid fluid
;' the ependyma may be soft-

ened, and the septlarrnucTduni and fornix are usually broken down. The

convolutions are often flattened and the sulci obliterated owing to the

increased intra-ventricular pressure. Histologically the tubercles are seen

to develop in the perivascular sheaths, producing circumscribed aggrega-

tions of lymphoid and epithelioid cells. The lumen of the vessel is nar-

rowed and thrombosis may result. The meninges are not alone involved,

but the contiguous cerebral substance is more or less edematous and infil-

trated with leucocytes, so that anatomically the condition is in reality a

meningo-enceijltalitis.

There are instances in which the acute process is associated with

chronic meningeal tuberculosis ; cases which may for months present the

clinical picture of brain tumor.

Although in a majority of instances the process is cerebral, the spinal

meninges may also be involved, particularly those of the cervical cord.

There are cases indeed in which the symptoms are chiefly spinal. A sailor,

who had fallen on the deck three weeks before his death, was admitted to

the Montreal General Hospital. He presented signs of meningitis, chiefly

spinal, which were naturally attributed to traumatism. The post-mortem

showed absence of tubercles and lymph at the base of the brain, and an

extensive eruption of miliary tubercles with much turbid lymph over the

entire spinal meninges. There were small cheesy masses at the apices of

the lungs.

Symptoms.—TwhQvcvilou^ meningitis presents an extremely complex

clinical picture. It will be best to describe the form found in children.

Prodromal symptoms are common. The child may have been in fail-

ing health for some weeks, or may be convalescent from measles or whoop-

ing-cough. In many instances there is a history of a fall. The child

gets thin, is restless, peevish, irritable, loses its appetite, and the dispo-

sition may completely change. Symptoms pointing to the disease may

then set in, either quite suddenly with a convulsion, or more commonly

with headache, vomiting, and fever, three essential symptoms of the onset

which are rarely absent. The pain may be intense and agonizmg. The

child puts its hand to its head and occasionally, when the pam becomes

worse, gives a short, sudden cry, the so-called hydrocephalic_cry. Some-

times the child screams continuously until utterly exhausted. I saw in

West Philadelphia a case of basilar meningitis in a girl of thirteen, who

for three days, when not under the influence of a powerful sedative or of

chloroform, screamed at the top of her voice so as to be heard a square or

more away. The vomiting is without apparent cause, and is independent

of taking of food. Constipation is usually.^reseiit. The fever is slight,

but gradually rises to 102° or 103°.
' The pulse is at first rapid, su-bse-

quently irregular and slow. The respirations are rarely altered. During
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/ sleep the child is restless and disturbed. There may be twitchings of the

muscles, or sudden startings ; or the child may wake up from sleep in

great terror. In this early stage the pupils are usually contracted. These

are the chief symptoms of the initial stage, or, as it is termed, the stage of

irritation.

In the second period of the disease these irritative symptoms subside

;

vomiting is no longer marked, the abdomen becomes retracted, boat-

shaped or carinated. The bowels are obstinately constipated, the child no

longer complains of headache, but is dull and apathetic, and when roused

is more or less delirious. The head is often retracted and the child utters

an occasional cry. The pupils are dilated qr3n;egular, and a squint may
develop. Sighing respiration is common. Convulsions may occur, or

rigidity of the muscles of one side or of one limb. The temperature is

variable, ranging from 100° to 102-5°. A blotchy erythema is not uncom-

mon on the skin. If the finger-nail is drawn across the skin of any region

a red line comes out quickly, the so-called tdche cereirale, which, however,

has no diagnostic significance.

In the final period, or stage of paralysis, the coma increases and the

child cannot be roused. Convulsions are not infrequent, and there are

spasmodic contractions of the muscles of the back and neck. Spasms

may occur in the limbs of one side. Optic neuritis and paralysis of the

ocular muscles may be present. The pupils become dilated, the eyelids

are only partially closed, and the eyeballs are rolled up so that the cornese

are only covered in part by the upper eyelid. Diarrhoea may develop, the

pulse becomes rapid, and the child may sink into a typhoid state with dry

tongue, low delirium, and involuntary passages of urine and faeces. The
temperature often becomes subnormal, sinking in rare instances to 93° or

94°. In some cases there is ante-mortem elevation of temperature, the

fever rising to 106°. The entire duration of the disease is from a fort-

night to three or four weeks. A leucocytosis is not infrequently present

throughout the disease.

There are cases of tuberculous meningitis which pursue a more rapid

course. They set in with great violence, often in persons apparently in

good health, and may prove fatal within a few days. In these instances,

more commonly seen in adults, the convex surface of the brain is usually

involved. There are- again instances which are essentially chronic and
display symptoms of a limited meningitis ; sometimes with pronounced

psychical symptoms, and sometimes with those of cerebral tumor.

There are certain features which call for special comment.
The irregularity and slowness of the pulse in the early and middle

stages of the disease are points upon which all authors agree. Toward the

close, as the heart's action becomes weaker, the pulsations are more fre-

quent. The temperature is usually elevated, but there are instances in

which it does not rise in the whole course of the disease much above 100°.

It may be extremely irregular, and the oscillations are often as much as

three or four degrees in the day. Toward the close the temperature may
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sink to 95°, occasionally to 94°, or there may be hyperpyrexia. In a case

of Biiumler's the temperature rose before death to 43-7° C. (110-7° F.).

The ocular symptoms of the disease are of special importance. In the

early stages narrowing of the pupils is the rule. Toward the close, with
j

|

increase in thejntra-cranial pressure, the pupils dilate and are irregular.

There may be conjugate deviation of the eyes'. Of ocular palsies the

third nerve is most frequently involved, sometimes with paralysis of the

face, limbs, and hypoglossal nerve on the. opposite side (syndrome of

Weber), due to a lesion limited to the inferior and internal part of the

crus. The changes in the eye-grounds are very important. Neuritis is the

most common. According to Gowers, the disk at first becomes full colored

and has hazy outlines, and the veins are dilated. Swelling and striation

become pronounced, but the neuritis is rarely intense. Of twenty-six

cases studied by Garlick, in six the condition was of diagnostic value.

The tubercles in the choroid are rare and much less frequently seen during

life than post-mortem figures would indicate. Thus Litten found them

(post mortem) in thirty-nine out of fifty-two cases. They were present in

only one of the twenty-six cases of tuberculous meningitis examined by

Garlick. Heinzel examined with negative results forty-one cases.

Among the motor symptoms convulsions are most common, but there

are other changes which deserve special mention. A tetanic contraction

of one limb may persist for several days, or a cataleptic condition. Tremor

and athetoid movements are sometimes seen. The paralyses are either

hemiplegias or monoplegias. Hemiplegia may result from disturbance ni

the cortical branches of the middle cerebral artery, occasionally from

softening in the internal capsule, due to involvement of the central

branches. Of monoplegias, that of the face is perhaps most common, and

if on the right side it may occur with aphasia. In two of my cases m
adults aphasia developed. Brachial monoplegia may be associated with it.

In the more chronic cases the symptoms persist for months, and there may

be a characteristic Jacksonian epilepsy when the tubercles involve the

meninges of the motor cortex.

The prognosis in this form of meningitis is always most serious. I

have neither seen a case which I regarded as tuberculous recover, nor

have I seen post-mortem evidence of past disease of this nature. Cases of

recovery have been reported by reliable authorities, but they are extremely

rare, and there is always a reasonable doubt as to the correctness of the

diagnosis. The differential features and treatment will be considered in

connection with acute meningitis.

III. Tuberculosis of the Lymph-glands (Scrofula).

Scrofula is tubercle, as it has been shown that the bacillus of Koch is

the essential element. It is not yet definitely settled whether the virus

which produces the chronic adenitis or scrofula differs from that which

produces tuberculosis in other parts, or whetheT it is the local conditions
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in the glands whicli account for the slow development and milder course.

•The experiments of Arloing would indicate that the virus was attenuated

or milder, for he has shown that the caseous material of a lymph-gland

killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well

known, is the more susceptible animal of the two. The observations of

Lino-ard are still more conclusive, as showing a variation in the virulence

of the tubercle bacillus. Guinea-pigs inoculated with ordinary tubercle

showed lymphatic infection within the first week, and the animals died

within three months ; infected with material from scrofulous glands, the

lymphatic enlargement did not appear until the second or third week, and

the animals survived for six or seven months. He showed, moreover, that

the virulence of the infection obtained from the scrofulous glands in-

creased in intensity by passing through a series of guinea-pigs. Eve's ex-

periments show that scrofulous material invariably produces tuberculosis

in guinea-pigs and very often in rabbits.

Tuberculous adenitis is met with at all ages. It is more common in

children than in adults, but it is not infrequent in the middle period of

life, and may occur in old age.

The tubercle bacillus is ubiquitous. All are exposed to infection, and

upon the local conditions, whether favorable or unfavorable, depend the

fate of those organisms which find lodgment in our bodies. It is possible,

of course, that tuberculous adenitis may be congenital, but such instances

must be extremely rare. A special predisposing factor in lymphatic tuber-

culosis is catarrhal inflammation of the mucous membranes, which in itself

excites slight adenitis of the neighboring glands. In a child with con-

stantly recurring naso-pharyngeal catarrh, the bacilli which lodge on the

mucous membranes find in all probability the gateways less strictly

guarded and are taken up by the lymphatics and passed to the nearest

glands. The importance of the tonsils as an infection-atrium has of late

been urged. In conditions of health the local resistance, or, as some

would put it, the phagocytes, would be active enough to deal with the in-

vaders, but the irritation of a chronic catarrh weakens the resistance of the

lymph-tissue and the bacilli are enabled to develop and gradually to change

a simple into a tuberculous adenitis. The frequent association of tuber-
\

culous adenitis of the bronchial glands with whooping-cough and with

I

nfTeasles, and the frequent development of tubercle in the mesenteric

1 glands in children with intestinal catarrh, find in this way a rational ex-

\ planation. After all, as Virchow pointed out, an increased vulnerability

of the tissue, however brought about, is the important factor in the disease.

The following are some of the features of interest in tuberculous ade-

nitis :

(a) The local character of the disease. Thus, the glands of the neck, or

at the bifurcation of the bronchi, or those of the mesentery, may be alone

involved.

{b) The tendency to spontatieous healing. In a large proportion of

the cases the battle which ensues between the bacilli and the tissue-cells is
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long; but the latter are finally successful, and we find in the calcified

remnants in the bronchial and mesenteric lymph-glands evidences of vic-

tory. Too often in the bronchial glands a truce only is declared and hos-

tilities may break out afresh in the form of an acute tuberculosis.

(c) The tendency of tuberculous adenitis to pass on to suppuration.

/ The frequency with which, particularly in the glands of the neck, we find

the tuberculous processes associated with pus is a special feature of this

form of adenitis. In nearly all instances the pus is sterile. Whether the

suppuration is excited by the bacilli or by their products, or whether it is

the result of a mixed infection with pus organisms, which are subse-

quently destroyed, has not been settled.

(d) The existence of an unhealed focus of tuberculous adenitis is a

constant menace to the organism. It is safe to say that in three fourths

of the instances of acute tuberculosis the infection is derived from this

source. On the other hand, it has been urged that scrofula in childhood

gives a sort of protection against tuberculosis in adult life. We certainly

do meet with many persons of exceptional bodily vigor who in childhood

had enlarged glands, but the evidence which Marfan brings forward in

support of this view is not conclusive.

Clinical Forms.—1. General Tuberculous Lymphadenitis.—In ex-

ceptional instances we find diffuse tuberculosis of nearly all the lymph-

glands of the body with little or no involvement of other parts. The most

extreme cases of it which I have seen have been in negro patients. Two

well-marked cases occurred at the Philadelphia Hospital. In a woman,

the chart from April, 1888, until March, 1889, showed persistent fever,

ranging from 101° to 103°, occasionally rising to 104°. On December 16th

the glands on the right side of the neck were removed. After an attack

of erysipelas, on February 17th, she gradually sank and died March 5th.

The lungs presented only one or two puckered spots at the apices. The

bronchial, retro-peritoneal, and mesenteric glands were greatly enlarged

and caseous. No intestinal, uterine, or bone disease. The continuous

high fever in this case depended apparently upon the tuberculous adenitis,

which was much more extensive than was supposed during life. In these

instances the enlargement is most marked in the retro-peritoneal, bron-

chial, and mesenteric glands, but may be also present in the groups of

external glands. Occurring acutely, it presents a picture resembling Hodg-

kin's disease. In a case which died in the Montreal General Hospital this

diagnosis was made. The cervical and axillary glands were enormously

enlarged, and death was caused by infiltration of the larynx. In infants

and children there is a form of general tuberculous adenitis in which the

various groups of glands are successively, more rarely simultaneously, in-

volved, and in which death is caused either by cachexia, or by an acute

infection of the meninges.

2. Local Tuberculous Adenitis— (a) Cervical—This is the most com-

mon form met with in children. It is seen particularly among the poor
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and those who live continuously in the impure atmosphere of badly venti-

lated lodgings. Children in foundling hospitals and asylums are specially

prone to the disease. In this country it is. most common in the negro

race. As already stated, it is often met with in catarrh of the nose and

throat, or chronic enlargement of the tonsils ; or the child may have

had eczema of the scalp or a purulent otitis.

The submaxillary glands are first involved, and are popularly spoken

of as enlarged kernels. They are usually larger on one side than on the

other. As they increase in size, the individual tumors can be felt ;
the

surface is smooth and the consistence firm. They may remain isolated,

but more commonly theyjorm large, knotted masses , over which the

skin is, as a rule, freely movable. In many cases the skin ultimately be-

comes adherent, and inflammation and suppuration occur. An abscess

points and, unless opened, bursts, leaving a sinus which heals slowly.

The disease is frequently associated with coryza, with eczema of the scalp,

ear, or lips, and with conjunctivitis or keratitis. When the glands are

large and growing actively, there is fever. The subjects are usually ane-

mic, particularly if suppuration has occurred. The progress of this form

of adenitis is slow and tedious. Death, however, rarely follows, and many

aggravated cases in children ultimately get well. Not only the submaxil-

lary group, but the glands above the clavicle and in the posterior cervical

triangle, may be involved. In other instances the cervical and axillary

glands are involved together, forming a continuous chain which extends

beneath the clavicle and the pectoral muscle. With them the bronchial

glands may also be enlarged and caseous. Not infrequently the enlarge-

ment of the supraclavicular and axillary group of glands on one side

precedes the development of a tuberculous pleurisy or of pulmonary

tuberculosis.

{h) Bronchial.—T\\Q mediastinal lymph-glands constitute filters in

which lodge the various foreign particles which escape the normal phago-

cytes of bronchi and lungs. Among these foreign particles, and probably

attached to them, tubercle bacilli are not uncommon, and we find tuber-

cles and caseous matter with great frequency in the mediastinal glands,

particularly those about the bronchi. It is stated that this process is

always secondary to a focus, however small, in the lungs, but my experi-

ence does not bear out such a statement. As already mentioned, North-

rup found them involved in every one of a hundred and twenty-seven

cases at the New York Foundling Hospital. This tuberculous adenitis

may, in the bronchial glands, attain the dimensions of a tumor of large

size. But even when this occurs there may be no pressure symptoms.

In children the bronchial adenitis is apt to be associated with suppuration.

A more serious danger in tuberculous disease of the bronchial glands

is systemic infection, which takes place through the vessels. Local in-

fection of the lungs may also occur. In the tuberculous broncho-pneu-

monia of children it is usual to find the bronchial glands enormously en-
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larged, passing deeply into the hilus, adjoining, and in some instances

"even merging with, areas of caseation of the pulmonary tissue itself.

There is a special danger of infection of the pericardium by tubercu-

lous lymph-glands in the anterior mediastinum.

(c) Mesenteric ; Tabes mesenterica.—In this affection, the abdominal

scrofula of old writers, the glands of the mesentery and retro-peritonaeum

become enlarged and caseate ; more rarely tlrey suppurate or calcify. A
slight tuberculous adenitis is extremely common in children, and is often

accidentally found (post mortem) when the children have died of other

diseases. It may be a primary lesion associated with intestinal catarrh, or

it may be secondary to tuberculous disease of the intestines.

The primary cases are very common in children, as may be gathered

from Woodhead's figures. The general involvement of the glands inter-

feres seriously with nutrition, and the patients are puny, wasted, and anae-

mic. The abdomen is enlarged and tympanitic; diarrhosa is a canstant

feature ; the stools are thin and offensive. There is moderate fever, but

the general wasting and debility are the most characteristic features. The

enlarged glands cannot often be felt, owing to the distended condition of

the bowels. These cases are often spoken of as consumption of the

bowels, but in a majority of them the intestines do not present tuber-

culous lesions. In a considerable number of the cases of tabes meseii-

tericaTthe peritonaeum is also involved, and in such the abdomen is large

and hard, and nodules may be felt. The condition is one to which the

French have given the name carreau.

In adults tuberculous disease of the mesenteric glands may occur as a

primary affection, or in association with pulmonary disease. Gairdner*

gives a remarkable instance of the kind in a man aged twenty-one. In-

stances of this sort are not uncommon in the literature. Large tumors

may exist without tuberculous disease in the intestines or in any other

parts.

The diagnosis of local and general tuberculous adenitis from lym-

phadenoma will be subsequently considered.

IV. Pulmonary Tuberculosis {Pldliisis, Consumption).

Three clinical groups may be conveniently recognized : (1) tuherculo-

pneumonic ^/iit/asw—acute phthisis
; (2) chronic tdcerative jMisis ; and

{d) fibroid iMliisis.

According to the mode of infection there are two distinct types of

lesions

:

(a) When the bacilli reach the lungs through the blood-vessels or lym-

phatics the primary lesion is usually in the tissues of the alveolar walls,m the

capillary vessels, the epithelium of the air-cells, and in the connective-tissue

* Lectures to Practitioners, Gairdner and Coats, 1888.
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frarae\T'Ork of the septa. The process of cell division proceeds as already

described in the general histology of tubercle. The irritation of the.

bacilli produces, within a few days, the small, gray miliary nodules, involv-

ing several alveoli and consisting largely of round, cuboidal, uninuclear

epithelioid cells. Depending upon the number of bacilli which reach the

lung in this way, either a localized or a general tuberculosis is excited.

The tubercles may be uniformly scattered through both lungs and form

a part of a general miliary tuberculosis, or they may be confined to the

lungs, or even in great part to one lung. The changes which the tuber-

cles undergo have already been referred to. The further changes may be

:

(1) Arrest of the process of cell division, gradual sclerosis of the tubercle,

and ultimately complete fibroid transformation. (2) Caseation of the

centre of the tubercle, extension at the periphery by proliferation of the

epithelioid and lymphoid cells, so that the individual tubercles or small

groups become confluent and form dilfuse areas which undergo caseation

and softening. (3) Occasionally as a result of intense infection of a

localized region through the blood-vessels the tubercles are thickly set.

The intervening tissue becomes acutely inflamed, the air-cells are filled

with the products of a desquamative pneumonia, and many lobules are

involved.

(i) When the bacilli reach the lung through the bronchi—inhalation

or aspiration tuberculosis—the picture differs. The smaller bronchi and

bronchioles are more extensively affected ; the process is not confined to

single groups of alveoli, but has a more lobular arrangement, and the

tuberculous masses from the outset are larger, more diffuse, and may in

some cases involve an entire lobe or the greater part of a lung. It is in

this mode of infection that we see the characteristic peri-bronchial granu-

lations and the areas of the so-called nodular broncho-pneumonia. These

broncho-pneumonic areas, with on the one hand caseation, ulceration, and

cavity formation, and on the other sclerosis and limitation, make up the

essential elements in the anatomical picture of tuberculous phthisis.

1. Acute Pneumonic Phthisis.

This form, known also by the name of galloping consumption, is

met with both in children and adults. In the former many.-of the cases

are mistaken for simple broncho-pneumonia.

Two types may be recognized, the piieumonic and broncho-pneumonic.

(«) In the pneumonic form one lobe may be involved, or in some in-

stances an entire lung. The organ is heavy, the affected portion airless,

the pleura usually covered with thin exudation, and on section the picture

resembles closely that of ordinary hepatization. The following is an extract

from the post-mortem report of a case in which death occuiTed twenty-nine

days after the onset of the illness, having all the characters of an acute

pneumonia :
" Left lung weighs 1,500 grammes (double the weight of the
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other organ) and is heavy and airless, crepitant only at the anterior mar-

gins Section shows a small cavity the size of a walnut at the apex, about

which are scattered tubercles in a consolidated tissue. The greater part

of the lung presents a grayish-white appearance due to the aggregation

of tubercles which in some places have a continuous, uniform appearance,

in others are surrounded by an injected and consolidated lung-tissue.

Toward the margins of the lower lobe strands of this firm reddish tissue

separate anemic, dry areas. There are in the right lung three or four

small groups of tubercles but no caseous masses. The bronchial glands

are not tuberculous." Here the intense local infection was due to the

small focus at the apex of the lung, probably an aspiration process.

Only the most careful inspection may reveal the presence of miliary

tubercles, or the attention may be arrested by the detection of tubercles in

the other lung or in the bronchial glands. The process may involve only

one lobe. There may be older areas which are of a peculiarly yellowish-

white color and distinctly caseous. The most remarkable picture is pre-

sented by cases of this kind in which the disease lasts for some months.

A lobe or an entire lung may be enlarged, firm, airless throughout, and

converted into a dry, yellowish-white, cheesy substance. Cases are met

with in which the entire lung from apex to base is in this condition, with

perhaps only a small, narrow area of air-containing tissue on the margin.

More commonly,- if the case has lasted for two or three months, rapid

softening has taken place at the apex with extensive cavity formation.

In a recent study A. Fraenkel and Troje found tubercle bacilli alone

in eleven of twelve cases. They suggest that in these cases of infection

by aspiration the large areas of exudative inflammation, at some distance

even from the seat of growth of the bacilli, are due to the presence of some

diffusible poison produced by the germs.

Symptoms.—The attack sets in abruptly with a chill, usually in an

individual who has enjoyed good health, although in many cases the onset

has been preceded by exposure to cold, or there have been debilitating cir-

cumstances. The temperature rises rapidly after the 'Chill, there are pain

in the side, and cough, with at first mucoid, subsequently rusty-colored

expectoration which may contain tubercle bacilli. The dyspnea may be-

come extreme and the patient may have suffocative attacks. The physical

examination shows involvement of one lobe or of .one lung, with signs of

consolidation, dulness, increased fremitus, at first feeble or suppressed

vesicular murmur, and subsequently well-marked bronchial breathing.

The upper or lower lobe may be involved, or in some cases the entire lung.

At this time, -as a rule, no suspicion enters the mind of the practitioner

that the oase is anvthing but one of frank lobar pneumonia. Occasionally

there may be suspicious circumstances in the history of the patient or in

his family ;
but, as a rule, no stress is laid upon them in comparison with

the intense and characteristic mode of onset. Between the eighth and

tenth day, instead of the expected crisis, the condition becomes aggra-



TUBERCULOSIS. 231

Tated, the temperature is irregular, and the pulse more rapid. There may

be sweating, and the expectoration becomes muco-purulent and greenish

in color—a point of special importance, to which Traube called attention.

Even in the second or third week, with the persistence of these sym]Dtoms,

the physician tries to console himself with the idea that the case is one of

unresolved pneumonia, and that all will yet be well. Gradually, however,

the severity of the symptoms, the presence of physical signs indicating

softening, the existence of elastic tissue and tubercle bacilli in the sputa

present the mournful j^roofs that the case is one of acute pneumonic

phthisis. Death may occur before softening takes place, even in the

second or third week. In other cases there is extensive destruction at

the apex, with rapid formation of cavity, and the case may drag on for

two or three months.

Diagnosis.—It is by no means widely recognized in the profession

that there is a form of acute phthisis which may closely simulate ordinary

pneumonia. Waters, of Liverpool, gave an admirable descrii^tion of these

cases, and called attention to the difficulty in distinguishing them from
ordinary pneumonia. Certainly the mode of onset affords no criterion

whatever. A healthy, robust-looking young Irishman, a cab-driver, who
had been kept waiting on a cold, blustering night until three in the morn-
ing, was seized the next afternoon with a violent chill, and the following

day was admitted to my wards at the University Hospital, PhiladeljDhia.

He was made the subject of a clinical lecture on the fifth day, when there

was absent no single feature in history, symptoms, or physical signs of

acute lobar pneumonia of the right upper lobe. It was not until ten days

later, when bacilli were found in his expectoration, that we were made
aware of the true nature of the case. I know of no criterion by which
cases of this kind can be distinguished in the early stage. The tubercle

hacilli may not be present at first, but in one of Fraenkel and Troje's cases

they existed alone in the typical pneumonic sputum. A point to which
Traube called attention, and which is also referred to as important by
Herard and Cornil, is the absence of breath-sounds in the consolidated

region ; but this, I am sure, does not hold good in all cases. The tubular

breathing may be intense and marked as early as the fourth day; and
again, how common it is to have, as one of the earliest and most suggest-

ive symptoms of lobar pneumonia, suiDpression or enfeeblement of the

vesicular murmur ! In many cases, however, there are suspicious circum-
stances in the onset : the patient has been in bad health, or may have had
previous pulmonary trouble, or there are recurring chills. Careful exami-
nation of the sputa and a study of the physical signs from day to day can
alone determine the true nature of the case. A point of some moment is

the character of the fever, which in true pneumonia is more continuous,
particularly in severe cases, whereas in this form of tuberculosis remissions
of 1-5° or 2° are not infrequent.

(b) Acute tuherculous broncho-jmetimonia is more common, particu-
larly in children, and forms a majority of the cases oi phthisis jiorida, or

10
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"galloping consumption." It is an acute caseous bronclio-pneumonia,

starting in the smaller tubes, which become blocked with a cheesy sub-

stance, while the air-cells of the lobule are filled with the products of a

catarrhal pneumonia. In the early stages the areas have a grayish-red, later

an opaque-white, caseous appearance. By the fusion of contiguous masses

an entire lobe may be rendered nearly solid, but there can usually be seen

between the groups areas of crepitant air tissue. This is not an uncom-

mon picture in the acute phthisis of adults, but it is still more frequent in

children. The following is an extract from the post-mortem of a case on

a child aged four months, which died in the sixth week of illness
:

" On

section, the right upper lobe is occupied with caseous masses from five to

twelve millimetres in diameter, separated from each other by an interven-

ing tissue of a deep-red color. The bronchi are filled with cheesy substance.

The middle and lower lobes are stuffed with tubercles, many of which are

becoming caseous. Toward the diaphragmatic surface of the lower lobe

there is a small cavity the size of a marble. The left lung is more crepitant

and uniformly studded with tubercles of all sizes, some as large as peas. The

bronchial glands are very large, and one contains a tuberculous abscess."

There is a form of tuberculous inspiration pneumonia, to which Baum-

ler has called attention, developing as a sequence of haemoptysis, and due

to the aspiration of blood and the cootents of pulmonary cavities into the

finer tubes. Following the haemoptysis, which may have occurred m an

individual without suspected lesion, there are fever, dyspnoea, and signs of

a difiuse broncho-pneumonia. Some of these cases run a very rapid course,

and are examples of galloping consumption following haemoptysis This

accident may occur not alone early in the disease, but may follow hemor-

rhage in a well-developed case of pulmonary tuberculosis.

In children the enlarged bronchial glands usually surround the root of

the lung, and even pass deeply into the substance, and the lobules are

often involved by direct contact.

In other cases the caseous broncho-pneumonia involves groups ot

alveoli or lobules in different portions of the lungs, more commonly at

both apices, forming areas from one to three centimetres m diameter. The

size of the mass depends largely upon that of the bronchus involved.

There are cases which probably should. come in this category, m which,

'with a history of an acute illness of from four to eight weeks, the lungs

are extensively studded with large gray tubercles, ranging in size from

five to ten millimetres. In some instances there are cheesy masses the

size of a cherry. All of these are grayish-white in color,

^^fj^^^^y

cheesy

and between the adjacent ones, particularly in the lower lobe, the e may

be recent pneumonia, or the condition of
^-^^^j^f ^^^'J^^

splenization. In a case of this kind at the Philadelphia Hosp d d-^^

took place about the eighth week from the abrupt onset
f

^he

f^^^^^^^

hemorrhage. There were no extensive areas of consolidation, but the

cheTsy nodules were uniformly scattered throughout both lungs. No soft-

ening had taken place.
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Symptoms.—The symptoms of acute broncho-pneumonic phthisis

are very variable. In adults the disease may attack persons in good health,

but who are overworked or " run down " from any cause. Haemorrhage

initiates the attack in a few cases. There may be repeated cliills ; the

temperature is high, the pulse rapid, and the respirations are increased.

The loss of flesh and strength is very striking.

The physical signs may at first be uncertain and indefinite, but finally

there are areas of impaired resonance, usually at the apices ; the breath-

sounds are harsh and tubular, with numerous rales. The sputa may early

show elastic tissue and tubercle bacilli. In the acute cases, within three

weeks, the patient may be in a marked typhoid state, with delirium, dry

tongue, and high fever. Death may occur within three weeks. In other

cases the onset is severe, with high fever, rapid loss of flesh and strength,

and signs of extensive unilateral or bilateral disease. Softening takes

place ; there are sweats, chills, and progressive emaciation, and all the

features of pJithisis florida. Six or eight weeks or later the patient may
begin to improve, the fever lessens, the general symptoms mitigate, and a

case which looked as if it would certainly terminate fatally within a few
weeks drags on and becomes chronic.

In children the disease most commonly follows the infectious diseases,

particularly measles and whooping-cough.* The profession is gradually

recognizing the fact that a majority of all such cases are tuberculous.

At least three groups of these cases of tuberculous broncho-pneumonia

may be recognized. In the first the child is taken ill suddenly while

teething or during convalescence from fever ; the temperature rises rapidly,

the cough is severe, and there may be signs of consolidation at one or both

apices with rales. Death may occur within a few days, and the lung shows
areas of broncho-pneumonia, with perhaps here and there scattered opaque

grayish-yellow nodules. Macroscopically the affection does not look tuber-

culous, but histologically miliary granulations and bacilli may be found.

f

Tubercles are usually present in the bronchial glands, but the ajopearance

of the broncho-pneumonia may be exceedingly deceptive, and it may re-

quire careful microscopical examination to determine its tuberculous char-

acter. The second group is represented by the case of the child previously

quoted, which died at the sixth week with the ordinary symptoms of severe

broncho-pneumonia. And the third group is that in which, during the

convalescence from an infectious disease, the child is taken ill with fever,

cough, and shortness of breath. The severity of the symptoms miti-

gates within the first fortnight; but there is loss of flesh, the general

condition is bad, and the physical examination shows the presence of

scattered r^les throughout the lungs, and here and there areas of de-

fective resonance. The child has sweats, the fever becomes hectic in

* "Tussis convulsiva vestibulum tabis" (Willis).

+ Cornil and Babes, Les Bacteries, tome ii, 1890.
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character, and in many cases the clinical picture gradually develops

into that of chronic phthisis.

2. Chronic Ulcerative Phthisis.

Under this heading may be grouped the great majority of cases of pul-

monary tuberculosis, in which the lesions proceed to ulceration and soften-

ing, and ultimately produce the well-known picture of clu-onic phthisis.

At first a strictly tuberculous affection, it ultimately becomes, in a majority

of cases, a mixed disease, many of the most prominent symptoms of which

are due to septic infection from purulent foci and cavities.

Morbid Anatomy.—Inspection of the lungs in a case of chrome

phthisis shows a remarkable variety of lesions, comprising nodular tuber-

cles, diffuse tuberculous infiltration, caseous masses, pneumonic areas,

cavities of various size, with changes in the pleura, bronchi, and bronchial

glands. .

1. The Distribution of the Lesions.—For years it has been recognized

that the most advanced lesions are at the apices, and that the disease

progresses downward, usually more rapidly in one of the lungs. This

general statement, which has passed current in the text-books ever since

the masterly description of Laennec, has recently been carefully elabo-

rated by Kingston Fowler, who finds that the disease in its onward pro-

gress through the lungs follows, in a majority of the cases, distinct routes.

In the upper lobe the primary lesion is not, as a rule, at the extreme

apex but from an in~chlo an inch and a half below the summit of the

lung, and nearer^ to the posterior and external borders. The lesion here

tends to spread downward, probably from inhalation of the virus, and

this accounts for the frequent circumstance that examination behind, in

the supraspinous fossa, will give indications of disease before any evidences

exist at the apex in front. Anteriorly this initial focus corresponds to a

spot iust below the centre of the cEvicle, and the direction of extension

in front Ts'd^ng the anterior aspect of the upper lobe, along a hne run-

ning about an inch and a half from the inner ends of the first, second,

and third interspaces. A second less common site of the primary lesion

in the apex "corresponds on the chest wall with the first and second

interspaces below the outer third of the clavicle." The extension is down-

ward, so that the outer part of the upper lobe is chiefly involved.

In the middle lobe of the right lung the affection usua ly follows the

upper lobe on the same side. In the involvement of tl^e ^ower lobe the

first secondary infiltration is about an inch to an inch and a half belo^

the posterior extremity of its apex, and corresponds on the chest wall to a

spot opposite the fifth dorsal spine. This involvement is of the grea e t,

importance clinically, as " in the great majority of cases when he phy^-

cal signs of the disease at the apex are sufficiently definite t^o a low^of tlie

diagnosis of phthisis being made, the lower lobe is already affected. J^^x-
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amination, therefore, should be made carefully of this posterior apex in

all suspicious cases. In this situation the lesion spreads downward and

laterally along the line of the interlobular septa, a line which is marked

by the vertebral border of the scapula, when the hand is placed on the

opposite scapula and the elbow raised above the level of the shoulder.

Once present in an apex, the disease usually extends in time to the oppo- -

site upj^er lobe ; but not, as a rule, until the apex of the lower lobe of the

,

luns: first affected has been attacked.
'

Of 427 cases above mentioned, the right apex was involved in 172, the

left in 130, both in 111.

Lesions of the base may be primary, though this is rare. Percy Kidd

makes the proportion of basic to apicic phthisis one to five hundred, a

smaller number than existed in my series. In very chronic cases there

may be arrested lesions at the apex and more recent lesions at the base.

2. Summary of the Lesions in Chronic Ulcerative Phthisis.

—

(a) Mili-

ary Tubercles.—These may not be evident on microscof)ical examination,

or there may be a few colonies, " the secondary crop " of Laennec, about

the caseous areas. In other instances, with old lesions at the apex, there

are, throughout the lower lobes, scattered groups of miliary tubercles

which have undergone fibroid and pigmentary changes. Sometimes, in

cases with cavity formation at the apex, the greater part of the lower lobes

present many groups of firm, sclerotic, miliary tubercles, which may in-

deed form the distinguishing anatomical feature—a chronic miliary tuber-

culosis.

(/^) Tuherculous Broncho-jmewnonia.—In a large propoi'tion of the

cases of chronic phthisis the terminal bronchiole is the point of origin of

the process, consequently we find the smaller bronchi and their alveolar

territories blocked with the accumulated products of inflammation in all

stages of caseation. At an early period a cross-section of an area of tuber-

culous broncho-pneumonia gives the most characteristic appearance. The
central bronchiole is seen as a small orifice, or it is plugged with cheesy con-

tents, while surrounding it is a caseous nodule, the so-called peribronchial

tubercle. The longitudinal section has a somewhat dendritic or foliaceous

appearance. The condition of the picture depends much upon the slow-

ness or rapidity with which the process has advanced. The following

changes may occur :

Ulceration.— "When the caseation takes place rapidly or_ ulceration

occursjin the bronchial wall, the mass may break down and form a small

cavity.

Sclerosis.—In other instances the process is more chronic. Fibroid

changes gradually produce a sclerosis of the affected area, a condition

which is sometimes called cirrhosis nodosa tuberculosa. The sclerosis may
be confined to the margin of the mass,..lorming a limiting capsule, within

which is a uniform, firm, cheesy substance, in which lime salts are often

deposited. This represents the healing of one of these areas of caseous
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bronclio-pneumouia. It is only, however, when complete fibroid trans-

formation or calcification has occurred that we can really speak of healing.

Iii many instances the colonies of miliary tubercles about these masses

show that the virus is still active in them. Subsequently, in ulcerative

processes, these calcareous bodies— lung-stones, as they are sometimes

called—may be expectorated.

(c) Pneumonia.—An important though secondary place is occupied

by inflammation of the alveoli surrounding the tubercles, which become

filled with epithelioid cells. The' consolidation may extend for some dis-

tance about the tuberculous foci and unite them into areas of uniform con-

solidation. Although in some instances this inflammatory process may be

simple, in others it is undoubtedly specific. It is excited by the tubercle

bacilli and is a manifestation of their action. It may present a very varied

appearance ; iu some instances resembling closely ordinary red hepatiza-

tion, in others more homogeneous and infiltrated, the so-called infiltration

tuherculeuse of Laennec. In other cases the contents of the alveoli un-

dergo fatty degeneration, and appear on the cut surface as opaque white

or yellowish-white bodies. In early phthisis much of the consolidation is

due to this pneumonic infiltration, which may surround for some distance

the smaller tuberculous foci.

{d) Cavities.—K vomica is a cavity in the lung tissue, produced by

necrosis and ulceration. It differs materially from the bronchiectatic

form. The process usually begins in the wall of the bronchus in a tuber-

culous area. Dilatation is produced by retained secretion, and necrosis and

ulceration of the wall occur with gradual destruction of the contiguous

tissues. By extension of the necrosis and ulceration the cavity increases,

contiguous ones unite, and in an affected region there may be a series of

small excavations communicating with a bronchus. In nearly all instances

the process extends from the bronchi, though it is possible for necrosis

and softening to take place in the centre of a caseous area without pri-

mary involvement of the bronchial wall. Three forms of cavities may be

recognized

:

The fresh ulcerative, seen in acute phthisis, in which there^ is no

\ limiting membrane, but the walls are made up of softened, necrotic, and
|

caseous masses. Small vomica? of this sort, situated just beneath the

pleura, may rupture and cause pneumothorax. In cases of acute tuber-

culo-pneumonic phthisis they may be large, occupying the greater portion

of the upper lobe. In the chronic ulcerative phthisis, cavities of this sort

are invariably present in those portions of the lung in which the disease is

advancing. At the apex there may be a large old cavity with well-defined

walls, while at the anterior margin of the upper lobes, or in the apices of

the lower lobe, there are recent ulcerating cavities communicating with

the bronchi.

Cavities tuith loell-cMned walls.—K majority of the cavities in the

chronic form of phthisis have a_well-defined UmiUng membrane, the



TUBERCULOSIS. 237

inner surface of which constantly produces pus. The walls are crossed

by trabecuhy which represent remnauts of bronchi and blood-vessels.

Even the voniic£e with the well-defined walls extend gradually by a slow

necrosis and destruction of the contiguous lung tissue. The contents are

usually purulent, similar in character to the grayish nummular sputa

coughed up by phthisical patients. Not infrequently the membrane is

vascular or it may be hajmorrhagic. Occasionally, when gangrene has

occurred in the wall, the contents are horribly foetid. These cavities may

occupy the greater portion of the apex, forming an irregular series which

communicate with each other and with the bronchi, or the entire upper

lobe except the anterior margin may be excavated, forming a thin-walled

cavity. In rare instances the process has proceeded to total excavation of

the lung, not a remnant of which remains, except perhaps a narrow strip

at the anterior margin. In a case of this kind, in a young girl, the cavity

held forty fluid ounces.

Quiescent Cavities.—When quite small and surrounded by dense cica-

tricial tissue communicating with the bronchi they form the cicatrices

Jistuleuses of Laennec. Occasionally one apex may be represented by a

series of these small cavities, surrounded by dense fibrous tissue. The

lining membrane of these old cavities may be quite smooth, almost like

a mucous membrane. Cavities of any size do not heal completely.

Cases are often seen in which it has been supposed that a cavity has

healed ; but the signs of excavation are notoriously uncertain, and there

may be pectoriloquy and cavernous sounds with gurgling, resonant rales

in an area of consolidation close to a large bronchus.

In the formation of vomicae the blood-vessels gradually become closed

by an obliterating inflammation. They are the lastjtnictures to

and may be completely exposed in a cavity, even when the circulation is

still going on in them. Unfortunately, the erosion of a large vessel which

has not yet been obliterated is by no means infrequent, and causes profuse

and often fatal hfemorrhage. Another common event is the development

of aneurisms on the arteries running in the walls of cavities. These may

be small, bunch-like dilatations, or they may form cavities the size of a

walnut or even larger. Easmussen, Douglas Powell and others have

called attention to their importance in haemoptysis, under which section

they are dealt witli more fully.

And finally, about cavities of all sorts, the connective tissue develops

and tends to limit the extent. The thickening is particularly marked

beneath the pleura, and in chronic cases an entire apex may be converted

into a mass of fibrous tissue, enclosing a few small cavities.

(e) P^e?fra.—-Practically, in all cases of chronic phthisis the pleura is

involved^. Adhesions take place which inay be thin and readily torn, or

ilense and firm, uniting layers of from two to five millimetres in thickness.

This pleurisy may be simple, but in many cases it is tuberculous, and mili-

ary tubercles or caseous masses are seen in the thickened pleural mem-
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brane. Pleural effusion is not at all infrequent, either serous, purulent,

or ha3morrhagic. Pneumothorax is a common accident.

(/) Changes in the smaller bronchi control the situation in the early

stages of tuberculous phthisis, and play an important role throughout the

disease. The process very often begins in the walls of the smaller tubes

and leads to caseation, distention with products of inflammation, and

broncho-pneumonia of the lobules. In many cases the visible implication

of the bronchus is an extension upward of a process whicli has begun in

the smallest bronchiole. This involvement weakens the wall, leading ta

bronchiectasis, not an uncommon event in phthisis. The mucous mem-

brane of the larger bronchi, which is usually involved in a chronic catarrh,,

is more or less swollen, and in some instances ulcerated.

{g) The hroncMal glands, in the more acute cases, are swollen and

(Edematous. Miliary tubercles and caseous foci are usually present. In

cases of chronic phthisis the caseous areas are common, calciflcation may

occur, and not infrequently purulent softening.

(A) Changes in the other Organs.—Ot these, tuberculosis is the most,

common. In my series of autopsies the brain presented tuberculous

lesions in 31, the spleen in 33, the liver in 12, the kidneys in 32, the intes-

tines in 65, and the pericardium in 7. Other groups of lymphatic glands,

besides the bronchial may be affected.

Certain degenerations are common. Amyloid change is frequent ia

the liver, spleen, kidneys, and mucous membrane of the intestines. The

liver is often the seat' of extensive fatty infiltration, which may cause

marked enlargement. The intestinal ticherculosis occurs in advanced-

cases and is responsible in great part for the troublesome diarrhoea.

Endocarditis is not very uncommon, and was present in 12 of my post

mortems and in 27 of Percy Kidd's 500 cases. Tubercle bacilli have been

found in the vegetations. The subject has been considered in an impor-

tant monograph by Teissier (Paris, 1894). Tubercles may be present on

the endocardium, particularly of the right ventricle. As pointed out by

Norman Chevers, and confirmed by subsequent writers, the subjects of

congenital stenosis of the pulmonary orifice very frequently have phthisis.

The larynx is frequently involved, and ulceration of the vocal cords

and destruction of the epiglottis are not at all uncommon.

Modes of Onset.—We have already seen that tuberculosis of the

lungs may occur as the chief part of a general infection, or may set in

with symptoms which closely simulate acute pneumonia. In the ordinary

type of pulmonary tuberculosis the invasion is gradual and less striking,

but Pi-esents an extraordinarily diverse picture, so that the practitioner is

often led into error. Among the most characteristic of these types of on-

set are the following : {a) Wia dyspepiic and miamic sym^Jtoms forming

a hxrge and important group. The patients may naturally have Inid feeble

digestion. They begin to show marked signs of dyspepsia and become

pale, lose flesh, and look chlorotic before any pulmouary symptoms are
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manifest, (b) WWi- chills and fever. This mode of onset is particularly

importajit in malarial regions, as the diagnosis of ordinary intermittent

fever is often made, and the nature of the disease entirely overlooked.

In Philadelphia it was very common to have patients sent to hospital

supposed to be suffering with malaria, who had well-developed signs of

pulmonary tuberculosis, (c) Bronc?ntic onset. These are the instances

which arise in what the patient calls a neglected cold. The patient has

perhaps been subject to naso-pharyngeal catarrh, and has been liable to

take cold readily ; then a bronchial cough develops, which proves intrac-

table. Sometimes the bronchitic symptoms are associated with wheezing,

like mild asthma. The development in these instances may be extremely

insidious and, without any special aggravation of the general symptoms

or increase in the fever, the tuberculous nature of the trouble may be

discovered accidentally by the examination of the sputum, (d) Onset

with hcemoptysis. The relation of haemoptysis to pulmonary tuberculosis

will be discussed elsewhere. The haemoptysis may come on in a con-

dition of robust health, and it occasionally, though rarely, happens that

the pulmonary symptoms follow rapidly. In other cases a long interval

elapses. Undoubtedly these are cases in which there has been a small

localized lesion in the lung which has not produced constitutional dis-
|)

jturbance. (e) Pleuritic onset. This may be a dry pleurisy, developing at

the apex or in a scapular region, or in some instances extending generally.

It may be acute pleurisy with eifusion, or the efEusion may have come on

insidiously without any acute manifestations. Phthisis developed in a

third of ninety cases of pleurisy with effusion, the subsequent history of

which was followed by Bowditch. (/) With laryngeal symptoms. In rare

instances huskiness and loss of voice are the symptoms for which the pa-

tient seeks advice, and the epiglottis or cords may be involved in a well-

characterized tuberculosis before the physical signs in the lungs are at all

clear. It is in these instances that the examination of the sputa is of the

greatest value.

These represent the usual modes of onset of the ordinary chronic

phthisis. It occasionally happens that in an instance with an acute pneu-

monic onset the severity of the symptoms subsides, and, instead of termi-

nating as a majority of these cases do within ten or twelve weeks, the case

drags on and becomes chronic.

Symptoms.—In discussing the symptoms it is usual to divide the

disease into three^pejuods.: the first embracing the time of the growth and

development of the tubercles ; the second, in which they soften ; and the

third, in which there is a formation of cavities. Unfortunately, these ana-

tomical stages can not be satisfactorily correlated with corresponding clini-
j

cal periods, and we often find that a patient in the third stage with well- 1

marked cavity is in a far better condition and has greater prospects of re- '

covery than a patient in the first stage with diffuse consolidation. It is

therefore better perhaps to disregard them altogether.
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1. Local Symptoms.—Pai?i in the chest may be early and troublesome

or absent throughout. It is usually associated with pleurisy, and may be

sharp and stabbing in character, and either constant or felt only during

coughing. Perhaps the commonest situation is in the lower thoracic

zone, though in some instances it is beneath the scapula or referred to the

apex. The attacks may recur at long intervals. Intercostal neuralgia

occasionally develops in the course of ordinary phthisis.

Cough is one of the earliest symptoms, and is present in the majority

of cases from beginning to end. There is nothing peculiar or distinctive

about it. At first dry and hacking, and perhaps scarcely exciting the

attention of the patient, it subsequently becomes looser, more constant,

and associated with a glairy, muco-purulent expectoration. In the early

stages of the disease the cough is bronchial in its origin. When cavities

have formed it becomes more paroxysmal, and is most marked m the

morning- or after a sleep. Cough is not a constant symptom, however,

and a patient may present himself with well-marked excavation at one

apex who will declare that he has had little or no cough. So, too, there

may be well-marked physical signs, dulness and moist sounds, without

either expectoration or cough. In well-established cases the nocturnal

paroxysms are most distressing and prevent sleep. The cough may be of

such persistence and severity as to cause vomiting, and the patient becomes

rapidly emaciated from loss of food.

Spiotum.—T\\\h varies greatly in amount and character at the difEerent

stages of ordinary phthisis. There are cases with well-marked local signs

at one apex, with slight cougli and moderately high fever, without from

day to day a trace of expectoration. So, also, there are instances with the

most extensive consolidation (caseous pneumonia), with high fever, and, as

in a recent instance under observation for several months, without enough

expectoration to enable an examination for bacilli to be made. In the

early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and

has a glairy, sago-like appearance, due to the presence of alveolar cells

which have undergone the myelin degeneration. There is nothing dis-

tinctive or peculiar in this form of expectoration, which may persist for

months without indicating serious trouble. The earliest trace of charac-

teristic sputum is seen in the presence of small grayish or greenish-gray

purulent masses. These, when coughed up, are always suggestive and

should be the portions picked out for microscopical examination. As

softening comes on, the expectoration becomes more profuse and puru-

lent, but may still contain a considerable quantity of alveo ar epithelium.

Finally, when cavities exist, the sputa assume the so-called nummular

form ; each mass is isolated, flattened, greenish-gray in color, quite airless,

and sinks to the bottom when spat into water.
_

By the microscopical examination of the sputum we determine w^ietl er

the process is tuberculous, and whether softening has occurred. J
or tu-

tr^iai the Ehrlich-Weigert method is the best. Eleven centimetres
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of a saturated solution of fuchsin in absolute alcohol is added to one hun-

dred centimetres of the saturated solution of commercial aniline oil (made

by shaking up the oil in water and then filtering). This should be made

fresh every third or fourth day. A small bit of the sputum is picked out

on a needle or platinum wire and spread thin on the top-cover so as to

make a uniformly thin layer. The top-cover is slowly dried about a foot

above a Bunsen burner. Sufficient of the staining fluid is then dropped

upon the top-cover, which is held at a little distance above the flame un-

til the fluid boils. The staining fluid is then washed off in distilled water

or put under the tap, decolorized in thirty per cent nitric-acid fluid, again

washed off in water, and mounted on the slide. In doubtful cases the

long process is used, the cover-slips remaining twenty-four hours in the

stain. The bacilli are seen as elongated, slightly curved, red rods, some-

times presenting a beaded appearance. They are frequently in groups of

three or four, but the number varies considerably. Only one or two may

be found in a preparation, or, in some instances, they are so abundant

that the entire field is occupied.

Tlie presence of these lacilli in the sputum is an infallible indication

of the existence of tulerculosis.

Sometimes they are found only after repeated examination. They

may be abundant early in the disease and are usually numerous in the

nummular sputum of the later stages.

J5 lastic tissue may he derived from the bronchi, the alveoli, or from

the arterial coats ; and naturally the appearance of the tissue will vary

with the locality from which it comes. In the examination for this it is

not necessary to boil the sputum with caustic potash. For years I have

used a simple plan which was shown to me at the London Hospital by

Sir Andrew Clark. This method depends upon the fact that in almost

all instances if the sputum is spread in a sufficiently thin layer the frag-

ments of elastic tissue can be seen with the naked eye. The thick, puru-

lent portions are placed upon a glass plate fifteen by fifteen centimetres

and flattened iirto a thin layer by a second glass plate ten by ten centi-

metres. In this compressed grayish layer between the glass slips any

fragments of elastic tissue show on a black background as grayish-yellow

spots and can either be examined at once under a low power or the upper-

most piece of glass is slid along until the fragment is exposed, when it is

picked out and placed upon the ordinary microscopic slide. Fragments

of bread and collections of milk-globules may also present an opaque

white appearance, but with a little practice they can readily be recog-

nized. Fragments of epithelium from the tongue, infiltrated with micro-

cocci, are still more deceptive, but the microscope at once shows the dif-

ference.

The bronchial elastic tissue forms an elongated network, or two or

three long, narrow fibres are found close together. From the blood-ves-

sels a somewhat similar form may be seen and occasionally a distinct
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sheeting is found as if it had come from the intima of a good-sized ar-

tery. The elastic tissue of the alveolar wall is quite distinctive ;
the fibres

are branched and often show the outline of the arrangement of the air-

cells. The elastic tissue from bronchus or alveoli indicates extensive

erosion of a tube and softening of the lung-tissue.

Another occasional constituent of the sputum is blood, which may be

present as the chief constituent of the expectoration in hasmoptysis or

may simply tinge the sputum. In chronic cases with large cavities, in

addition to bacteria, various forms of fungi may develop, of which the

aspergillus is the most important. Sarcinai may also occur.

The daily amount of expectoration varies. In rapidly advancing

cases, with much cough, it may reach as high as five hundred cnbic centi-

metres in the day. In cases with large cavities the chief amount is

brought up in the morning. The expectoration of tuberculous patients

usually has a heavy, sweetish odor, and occasionally it is fetid, owing tq

decomposition in the cavities.

IIcemoptysis.—Radmo^tysis is met with either early in the disease, be-

fore there are physical signs, or during the course of the afEection when

there is softening or excavation. A majority of the hasmorrhages believed

to be precursory are really due to already existing disease of the lung, and

there is no ground whatever for the opinion, so long held, that phthisis

can originate directly from haemoptysis, i^Q phthisis ah hmmoptm of Rich-

ard Morton. The blood may be either pure or mixed with sputum. A,

\ distinction should be made between these two forms. When the sputa,

are simply tinged or the blood is admixed, it comes, in all probability, from

hypera3mic bronchial mucosa or locally congested areas of lung-tissue;

but the brisk hfEmorrhage in which the blood comes up in mouthfuls is

1 always due to erosion of vessels, small or large, in the process of softening,

'or in the later stages of the disease, comes from the erosion of a branch

of' the pulmonary artery or from a ruptured aneurism of the pulmonary

artery in a cavity. This latter is the most frequent cause of the fatal

hismorrhage in consumption.

Dtispnmi is not a common accompaniment of ordinary phthisis, ine

greater part of one lung may be diseased and local trouble exist at the

other apex without any shortness of breath. Even in the paroxysms of

very high fever the respirations may not be much increased. Kapid ad-

vance of a broncho-pneumonia, or the development of miliary tubercles

throughout the lung, causes great increase in the number of respirations.

A degree of dyspnoea leading to cyanosis is almost unknown, apart from

extensive invasion of the sound portions by miliary tubercles.

In long standing cases, with contracted apices or great thickening

of the pleura, the right heart is enlarged, and the dyspnoea may be

''''

2.'' General Symptoms.-i^e.er.-To get a correct idea of the tempera-

ture range in pulmonary tuberculosis it is necessary, as Ringer pointed
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out, to make tolerably frequent observations. The usual 8 A. M. and 8 P. M.

record is, in a majority of the cases, very deceptive, giving neither the

minimum nor maximum. The former usually occurs between 2 and G A. M.

and the latter between 2 and 6 P. M.

A recognition of various forms of fever, viz., of tuberculization, of

ulceration, and of absorption, emphasizes the anatomical stages of growth,

softening and cavity formation ; but practically such a division is of little

use, as in a majority of cases these processes are going on together.

Fever is the most important initial symptom and throughout the entire

course the thermometer is the most trustworthy guide as to the progress

of the affection. With pyrexia a patient loses in weight and strength,

and the local disease usually progresses. The periods of apyrexia are

those of gain in weight and strength and in limitation of the local lesion.

It by no means necessarily follows that a patient with tuberculosis has

pyrexia. There may be quite extensive disease without coexisting fever.

At the moment of writing, I have eighteen instances of chronic phthisis

under observation, of whom ten are practically free from fever ; but in the

early stage, when tubercles are developing and caseous areas are in pro-

cess of formation and when softening is in progress, fever is a constant

symptom. It was present in one hundred consecutive cases at my dis-

pensary service.

Two types of fever are seen—the remittent and the intermittent.

These may occur indifferently in the early or in the late stages of the

disease or may alternate with each other, a variability which depends upon

the fact tliat phthisis is a progressive disease and that all stages of lesions

may be found " in a single lung. Special stress should be laid upon the

fact, particularly in malarial regions, that tuberculosis may set in with a

fever typically intermittent in character—a daily chill, with subsequent

fever and sweat. In Montreal, where malaria is practically unknown,

this was always regarded as a suggestive symptom ; but in Philadelphia

and Baltimore, where ague prevails, it is no exaggeration to say that yearly

scores of cases of early tuberculosis are treated for ague. These are often

cases that pursue a rapid course. The fever of onset—tuberculization

—

may be almost continuous, with slight daily exacerbations; and at any

time during the course of chronic phthisis, if there is rapid extension,

the remissions become less marked.

A remittent fever, in which the temperature is constantly above

normal but drops two or three degrees toward morning, is not uncommon
in the middle and later stages and is usually associated with softening

or extension of the disease. Here, too, a simple morning and evening

register may give an entirely erroneous idea as to tlie range of the fever.

With breaking down of the lung-tissue and formation of cavities, associ-

ated as these processes always are with suppuration and with more or less

systemic contamination, the fever assumes a characteristically intermittent

or hectic type. For a large part of the day the patient is not only afebrile,
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but the temperature is subnormal. In the annexed two-hourly chart,

from a case of chronic tuberculosis of the lungs, it will be seen that from
10 p. M. to 8 or 12 A. M., the temperature continuously fell and reached
as low as 95°. A slow rise then took place through the late morning and
early afternoon hours and reached its maximum between 6 and 10 P. M.

As shown in the chart there were in the three days about forty-three

hours of pyrexia and twenty-nine hours of apyrexia. The rapid fall of

Chart XII.—Three days. Chronic tuberculosis.

the temperature in the early morning hours is usually associated with

sweating. This hectic, as it is called, which is a typical fever of septic

infection, is met with when the process of cavity formation and softening

is advanced and extending.

A continuous fever with remissions of not more than a degree, develop-

ing in the course of pulmonary tuberculosis, is suggestive of acute pneu-

monia. When a two-hourly chart is made, the remissions even in acute

tuberculous pneumonia are usually well marked. A continued fever, such
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as is seen in the first week of typhoid, or in some cases of inflammation

of the King, is rare iu tuberculosis.

Sweating.—Drenching perspirations are common in phthisis and con-

stitute one of the most distressing features of the disease. They occur

usually at night, or at any time in the day when the patient sleeps. They

may come on early in the disease, but are more persistent and frequent

after cavities have formed. Some patients escape altogether.

The pulse is increased in frequency, especially when the fever is high.

It is often remarkably full, though soft and compressible. Pulsation may
sometimes be seen in the capillaries and in the veins on the back of the

hand.

Emaciation is a pronounced feature. The loss of weight is gradual

but, if the disease is extending, progressive. The scales give one of the

best indications of the progress of the case.

3. Physical Signs.—(a) Inspection.—The shape of the chest is often

suggestive, though it is to be remembered that pulmonary tuberculosis

may be met with in chests of any build. Practically, however, in a con-

siderable proportion of cases the thorax is long and narrow, with very

wide intercostal spaces, the ribs more vertical in direction and the costal

angle very narrow. The scapulae are " winged," a point noted by Hip-

pocrates. Another type of chest which is very common is that which is

flattened in the antero-posterior diameter. The costal cartilages may be

prominent and the sternum depressed. Occasionally the lower sternum

forms a deep concavity, the so-called funnel breast {Tricliter-Brust). In-

spection gives valuable information in all stages of the disease. Special

examination should be made of the clavicular regions to see if one clavicle

stands out more distinctly than the other, or if the spaces above or below

it are more marked. Defective expansion at one apex is an early and im-

portant sign. The condition of expansion of the lower zone of the thorax

may be well estimated by inspection. The condition of the praecordia

should also be noted, as a wide area of impulse, particularly in the second,

third, and fourth interspaces, often results from disease of the left apex.

From a point behind the patient, looking over the shoulders, one can

often better estimate the relative expansion of the apices.

{b) Palpation.—Deficiency in expansion at the apices or bases is per-

haps best gauged by placing the hands in the subclavicular spaces and
then in the lateral regions of the chest and asking the patient to draw
slowly a full breath. Standing behind the patient and placjng the

thumbs in the supraclavicular and the fingers in the infraclavicular

spaces one can judge accurately as to the relative mobility of the two
sides. Disease at an apex, though early and before dulness is at all

marked, may be indicated by deficient expansion. On asking the patient

to count, the tactile fremitus is increased wherever there is local growtii of

tubercle or extensive caseation. In comparing the apices it is important
to bear in mind that normally the fremitus is stronger at the right than
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at the left. So too at the base, when there is consolidation of the lung,

the fremitus is increased
;
whereas, if there is pleural eli'usion, it is

diminished or absent. In the later stages, when cavities form, the tactile

fremitus is usually much exaggerated over them. When the pleura is

greatly thickened the fremitus may be somewhat diminished.

(e) Pel'cuss'wn.—Tubercles, inflammatory jjroducts, fibroid changes,

and cavities produce important changes in the pulmonary resonance.

There may be localized disease, even of some extent, without inducing

much alteration ; as when the tubercles are scattered and have air-con-

taining tissue between them. One of the earliest and most valuable signs

is defective resonance upon and above a clavicle. In a considerable pro-

portion of all cases of phthisis the dulness is first noted in these regions.

The comparison between the two sides should.be made also when the

breath is held after a full inspiration, as the defective resonance may then

be more clearly marked. In the early stages the percussion note is usually

higher in pitch, and may require an experienced ear to detect the differ-

ence. In recent consolidation from caseous pneumonia the percussion

note often has a tubular or tympanitic quality. A wooden dulness is

rarely heard except in old cases with extensive fibroid change at the apex

or base. Over large, thin-walled cavities at the apex the so-called cracked-

pot sound may be obtained. In thin subjects the percussion should be

carefully practised in the supraspinous fossa3 and the interscapular space,

as they correspond to very important areas early involved in the disease.

In cases with numerous separated cavities at the apex, without much
fibroid tissue or thickening of the pleura, the percussion note may show

little change, and the contrast between the signs obtained on auscultation

and percussion is most marked.

(d) Ausmltation.—Feeble breath-sounds are among the most charac-

teristic early signs, since not as much air enters the tubes and vesicles of

the affected area. It is well at first always to compare carefully the cor-

responding points on the two sides of the chest without asking the patient

either to draw a deep breath or to cough. With early apical disease the

inspiration on quiet breathing may be scarcely audible. Expiration is

usually prolonged. On the other hand there are cases in which the earliest

sign is a harsh, rude, respiratory murmur. On deep breathing it is fre-

quently to be noted that inspiration is jerking or wavy, the so-called " cog-

wheel " rhythm
;
Avhich, however, is by no means confined to tuberculosis.

With extension of the disease the inspiratory murmur is harsh, and, when

consolidation occurs, whiffing and bronchial. With these changes in the

character of the murmur there are rales, due to the accompanying bron-

chitis. They may be heard only on deep inspiration or on coughing, and

early in the disease are often crackling in character. When softening

occurs they are louder and have a bubbling, sometimes a characteristic

clicking quality. These " moist sounds," as they are called, when asso-

ciated with change in the percussion resonance are extremely suggestive.
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When cavities form, the rdles are louder, more gurgling, and resonant in

<]Uiility. When there is consolidation of any extent the breath-sounds are

tubular, and in the large excavations loud and cavernous, or have an am-

phoric quality. In the unalfected portions of the lobe and in the opposite

lung the breath-sounds may be harsh and even puerile. The vocal reso-

nance is usually increased in all stages of the process, and bronchophony

and pectoriloquy are met with in the regions of consolidation and over

cavities. Pleuritic friction may be present at any stage and, as mentioned

before, occurs very early. There are cases in whicli it is a marked feature

throughout. When the lappet of lung over the heart is involved there

may be a pleuro-pericardial friction, and when this area is consolidated

there may be curious clicking rales synchronous with the heart-beat, due

to the compression by the heart of, and the expulsion of air from, this

portion. An interesting auscultatory sign, met most commonly in phthisis,

is the so-called cardio-respiratory murmur, a whiffing systolic bruit due to

the propulsion of air out of the tubes by the impulse of the heart. It is

best heard during inspiration and in the antero-lateral regions of the chest.

A systolic murmur is frequently heard in the subclavian artery on
either side, the pulsation of which may be Very visible. The murmur is

in all probability due to pressure on the vessels "hy the thickened pleura.

The signs of cavity may be here briefly enumerated.

(a) When there is not much thickening of the pleura or condensation

of the surrounding lung-tissue, the percussion sound may be full and
clear, resembling the normal note. More commonly there is defective

resonance or a tympanitic quality which may at times be purely amphoric.

The pitch of the percussion note changes over a cavity when the mouth
is opened or closed (Wintrich's sign), or it may be brought out more
clearly on change of position. The cracked-pot sound is only obtainable

over tolerably large cavities with thin walls. It is best elicited by a firm,

quick stroke, the patient at the time having the mouth open. In those
rare instances of almost total excavation of one lung the percussion note
may be amphoric in quality. (Z») On auscultation the so-called cavernous
rounds are heard : (1) Various grades of modified breathing—blowing or
tubular, cavernous or amphoric. There may be a curiously sharp hissing
sound, as if the air was passing from a narrow opening into a wide space.
In very large cavities both inspiration and expiration may be typically

amphoric. (2) There are coarse bubbling rales which have a resonant
quality, and on coughing may have a metallic or ringing character. On
coughing they are often loud and gurgling. In very large thin-walled
cavities, and more rarely in medium-sized cavities, surrounded by recent
consolidation, the rales may have a distinctly amphoric echo, simulating
those of pneumothorax. There are dry cavities in which no rAles are
heard. (3) The vocal resonance is greatly intensified and whispered
pectoriloquy is clearly heard. In large apical cavities the heart-sounds
iire well heard, and occasionally there may be an intense systolic murmur,

17
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probably always transmitted to, and not produced, as has been supposed,

in the cavity itself.

Pseudo-cavernous signs may be caused by an area of consolidation

near a large bronchus. The condition may be most deceptive—the high-

pitched or tympanic percussion note, the tubular or cavernous breathing,

and the resonant rales, simulate closely those of cavity.

4. Symptoms referable to other Organs.

—

(a) Cardio-vascular.—The

retraction of the left upper lobe exposes a large area of the heart. In

thin-chested subjects there may be pulsation in the second, third, and

fourth interspaces close to the sternum. Sometimes with much retraction

of the left upper lobe the heart is drawn up. A systolic murmur over the

pulmonary area is common in all stages of phthisis. Apical murmurs are

also not infrequent and may be extremely rough and harsh without neces-

sarily indicating that endocarditis is present. The association of heart-

disease with phthisis is not, however, very uncommon. As already men-

tioned, there were twelve instances of endocarditis in 216 autopsies. The

arterial tension is usually low in phthisis and the capillary resistance les-

sened so that the pulse is often full and soft even in the later stages of

the disease. The capillary pulse is not infrequently met with, and pulsa-

tion of the veins in the back of the hand is occasionally to be seen.

(b) Blood Olandidar System. — The early anemia has already been,

noted. It is often more apparent than real, a chloro-antemia, and the

blood-count rarely sinks below two million per cubic millimetre.

The blood-plates are, as a rule, enormously increased and are seen in the

withdrawn blood as the so-called Schultze's granule masses. Without any

significance, they are of interest chiefly from the fact that every few years

some tyro announces their discovery as a new diagnostic sign of phthisis.

The leucocytes are greatly increased, particularly in the later stages.

(c) Oastro-intestinal System.—The tongue is usually furred, but may

be clean- and red. Small aphthous ulcers are sometimes distressing. A

red line on the gums, a symptom to which at one time much attention was

paid as a special feature of phthisis, occurs in other cachectic states. Ex-

tensive tuberculous disease of the pharynx, associated with similar afiec-

tion of the larynx, may interfere seriously with deglutition and prove a

very distressing and intractable symptom.

Of late, special attention has been paid to the gastric symptoms

of this affection. Tuberculous disease is rare. Ulceration may occur as

an accidental complication and multiple catarrhal ulcers are not uncom-

mon. Interstitial and parenchymatous changes in the mucosa ai;e com-

mon (possibly associated with the venous stasis) and lead to atrophy, but

these cannot always be connoted with the symptoms, and they may be

found when not expected. On the other hand, when the gastric symp-

toms have been most persistent the mucosa may show very little change.

It is impossible always to refer the anorexia, nausea, and vomitmg of con-

sumption to local conditions. The hectic fever and the neurotic uiflu-
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ences, upon which Immermann lays much stress, must be taken into ac-

count, as they play an important role. The organ is often dilated, and to

muscular insufficiency alone may be due some of the cases of dysj)epsia.

The condition of the gastric secretion is not constant, and the reports are

discordant. In the early stages there may be hyperacidity
;
later, a de-

ficiency of acid. V.
~ Anorexia is often a marked symptom at the onset ; there may be positive

loathing of food, and even small quantities cause nausea. Sometimes with-

out any nausea or distress after eating the feeding of the patient is a daily

battle. When practicable, Debove's forced alimentation is of great benefit

in such cases. Nausea and vomiting, though occasionally troublesome at

an early period, are more marked in the later stages. The latter may be
caused by the severe attacks of coughing. S. H. Habershon refers to four

difi'erent causes the vomiting in phthisis : (1) central, as from tuberculous

meningitis
; (2) pressure on the vagi by caseous glands

; (3) stimulation

from the peripheral branches of the vagus, either pulmonary, pharyngeal,

or gastric ; and (4) mechanical causes.

Of the intestinal symptoms diarrhoea is the most serious. It may
come on early, but is more usually a symptom of the later stages, and
is associated with ulceration, particularly of the large bowel. Extensive
ulceration of the ileum may exist without any diarrhcsa. The associated

catarrhal condition may account in part for it, and in some instances the
amyloid degeneration of the mucous membrane.

{d) Nervotis System.—(1) Focal lesions due to the development of

coarse tubercles and areas of tuberculous meningo-encephalitis. Aphasia,
for instance, may result from the growth of meningeal tubercles in the
fissure of Sylvius, or even hemiplegia may develop. The solitary tuber-
cles are more common in the chronic phthisis of children. (2) Basilar
meningitis is an occasional complication. It may be confined to the
brain, though more commonly it is a (3) cerebro-spinal meningitis, which
may come on in persons without well-developed local signs in the chest.

Twice have I known strong, robust men brought into hospital with signs
of cerebro-spinal meningitis, in whom the existence of pulmonary disease
was not discovered until the post-mortem. (4) Peripheral neuritis. This
is not frequent, and has occurred but five times in the large number of
consumptives who have come under my observation during the past seven
years. It is nearly always an extensor paralysis of the arm or leg, more
commonly the latter, causing foot-drop. It is usually a late manifes-
tation. (5) Mental symptoms. It was noted, even by the older writers,
that consumptives had a peculiarly hopeful temperament, and the spes
pUUsica forms a curious characteristic of the disease. Patients with ex-
tensive cavities, high fever, and too weak to move will often make plans
for the future and confidently expect to recover.

Apart from tuberculosis of the brain, there is sometimes in chronic
phthisis a form of insanity not unlike that which develops in the conva-
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lescence from acute affections. The whole question of the mutual relations

of insanity and phthisis is dealt with at length in Mickle's Gulstonian

lectures.

(e) A remarkable hypertrophy of the mammary gland may occur in

pulmonary tuberculosis,* most commonly in males. It may only be on the

affected side. Two cases came under my notice at the University Hospital,

Philadelphia, both in young males. It is a chronic interstitial, non-tuber-

culous mammitis (Allot).

(/) Genito-urinary System.—T\\Q urine presents no special peculiari-

ties in amount or constituents. Fever, however, has a marked influence

upon it. Albumen is met with frequently and may be associated with

the fever, or is the result of definite changes in the kidneys. In the latter

case it is more abundant and more curd-like. Amyloid disease of the

kidneys is not uncommon. Its presence is shown by albumen and tube-

casts in the urine, and sometimes by a great increase in the amount of

urine. In other instances there is dropsy, and the patients have all the

characteristic features of chronic Bright's disease.

Pus in the urine may be due to disease of the bladder or of the

pelves of the kidneys. In some instances the entire urinary tract is in-

volved. In pulmonary phthisis, however, extensive tuberculous disease is

rarely found in the urinary organs. Bacilli may occasionally be detected

in the pus. Hjematuria is not a very common symptom. It may occur

occasionally as a result of congestion of the kidneys, which passes off and

leaves the urine albuminous. In other instances it results from disease of

the pelvis or of the bladder, and is associated either with early tubercu-

losis of the mucous membranes or more commonly with ulceration. In

any medical clinic the routine inspection of the testes for tubercle will

save two or three mistakes a year.

{g) Cutaneous System.—The skin is often dry and harsh. Local

tubercles occasionally develop on the hands. There may be pigmentary

staining,' the chloasma pMMsicorum, which is more common when the

peritonseum is involved. Upon the chest and back the brown stains of

the pityriasis versicolor are very frequent. The hair of the head and

beard may become dry and lanky. The terminal phalanges, in chronic

cases, become clubbed and the nails incurvated—the Hippocratic fingers.f

A remarkable and unusual complication is general emphj^sema, which may

result from ulceration of an adherent lung or perforation of the larynx.

. Diagnosis.—When well advanced there is rarely any doubt as to the

existence of tuberculous phthisis, for the sputum gives positive informa-

tion, and the physical signs of local disease are well marked. The bacilli

give an infallible indication of the existence of tuberculosis and may be

* Allot, Paris Thesis, 1887.

f "Morbo progrediente, corpus macrescit prteter crura; hffic autem tument et

pedes, et ungues contorquentur " (Hippocrates).
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found in the sputum before the physical signs are at all definite. On the

other hand, it must be remembered that there are cases in which, even

with tolerably well-defined physical signs, the sputum is extremely scanty

and many examinations may be required to detect tubercle bacilli. So

essential is the examination of the sputum in the early diagnosis of phthi-

sis that I would earnestly insist upon the more frequent employment of

this method. There is no excuse now for its omission, since, if the prac-

titioner has not command of the necessary technique, there are labora-

tories in many parts of the country at which the examination can be made.

Early detection is of vital importance, as sicccessful treatment depends

upon the measures taken before the lungs are extensively involved.

The presence of elastic fibres in the sputum is an indication of destruc-

tion of the lung-tissue. In a large proportion of cases it is indicative, too,

of tuberculous disease. It also may be found early, before the physical

signs are well marked. Its detection is easy by the above-mentioned

method, not requiring high powers of the microscope. In cases of early

haemoptysis, before there is marked constitutional disturbance, or even

local signs, it is very important to make a thorough examination of the

sputum, from which mucoid and purulent portions may be picked out for

examination. With localized and persistent signs in one lung, cough,

fever, and loss of flesh, the diagnosis is rarely dubious. It is remarkable,

however, to what an extent the local process may sometimes proceed with-

out disturbance of health sufficient to excite the alarm of the physician or

friends. There are puzzling cases with localized physical signs at one apex,

chiefly moist rAles, rarely any percussion changes, perhaps slight fever, and
a glairy expectoration containing numerous alveolar cells. I have seen

several cases of this kind which have been for a time very obscure, and in

Avhich repeated examinations failed to detect either bacilli or elastic tissue.

They seem to be instances of local catarrhal trouble in the smaller tubes,

some of which clear in a few weeks.

3. Fibroid Phthisis.

In their monograph on Fibroid Diseases of the Lung (1894) Clark
Hadley and Chaplin make the following classification : 1. Pure fibroid

;

fibroid phthisis—a condition in which there is no tubercle. 2. Tuberculo-
fibroid disease—a condition primarily tuberculous, but which has run
a fibroid course. 3. Fibro-tuberculous disease—a condition primarily
fibroid, but which has become tuberculous. The tuberculo-fibroid form
may come on gradually as a sequence of a chronic tuberculous broncho-
pneumonia, or follow a chronic tuberculous pleurisy. In other instances
the process supervenes upon an ordinary ulcerative phthisis. The dis-

ease becomes limited to one apex, the cavityjs_ surrounded by layers of
dense fibrous tissue, the pleura is thickened, and the lower lobe is gradu-
ally invaded by the sclerotic change. Ultimately a picture is produced
little if at all different from the condition known as cirrhosis of the
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lungs. It may even be difficult to say that the process is tuberculous, but

in advanced cases the bacilli are usually present in the walls of the cavity

at the apex, or old, encapsulated caseous areas exist in the lung, or there

may be tubercles at the apex of the other lung and in the bronchial

glands. Dilatation of the bronchi is present ; the right ventricle, some-

times the entire heart, is hypertrophied.

The_disease_is chronic, lasting from ten to twenty or more years, dur-

ing which time the patient may have fair health.

The chief symptoms are cough, which is often paroxysmal in character

and most marked in the morning. The expectoration is purulent, and

in some instances, when the bronchiectasis is extensive, fcetid. There is

dyspnrea on exertion, but little or no fever.

The physical signs are very characteristic. The chest is sunken and

the shoulder lower on the affected side ; the heart is often drawn over and

displaced. If the left lung is involved there may be an unusually large

area of cardiac pulsation in the third, fourth, and fifth interspaces. Heart-

murmurs are common. There is dulness over the affected side and defi-

cient tactile fremitus. At the apex there may be well-marked cavernous

sounds; at the base, distant bronchial breathing. The condition maj

persist indefinitely. In some cases the other lung becomes involved, or

the patient has repeated attacks of haemoptysis, in one of which he dies.

As a result of the chronic suppuration, amyloid degeneration of the hver,

spleen, and intestines may take place
;
dropsy frequently supervenes from

failure of the right heart.

A more detailed account is found under Cirrhosis of the Lung, with

which this form is clinically identical.

Concurrent Infections in Pulmonary Tuberculosis.

It has long been known that in pulmonary tuberculosis organisms

other than the specific bacilli are present, particularly the micrococcus

lanceolatus, the streptococcus pyogenes, and the staphylococcus aureus

;

less frequently the bacillus pyocyaneus.

A majority of all cases of pulmonary tuberculosis are combined infec-

tions
;
streptococci and pneumococci may be found in the sputa, and the

former have been isolated from the blood. The great importance of the

secondary streptococcus infection is emphasized by the experiments of

Prudden (I^ew York Medical Journal, 1894, ii), who found that a large

proportion of experimental animals, whose lungs had been the seat of con-

current infection with the tubercle bacillus and the streptococcus, showed

in addition to the lesions of a tuberculous broncho-pneumonia the most

remarkable formation of cavities. It is possible that in man this ubiqui-

tous streptococcus has a similar effect in promoting softening and cavity

formation. The exudative pneumonia, which, as mentioned above m

connection with the acute pneumonic tuberculosis, may be caused directly

by the tubercle bacilli, is in many instances the result of secondary in-
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fection with other germs, particularly the streptococcus pyogenes and the

micrococcus lanceolatus.

Diseases associated with Pulmonary Tuierculosis.

Loiar pneumonia is a not uncommon cause of death. It is met with

most frequently, indeed, as a terminal event in the chronic cases. It

may, however, occur early, and be difficult to distinguish from an acute

caseous pneumonia. The sputa in the latter are rarely rusty, while the

fever in the former is more continuous and higher, but in many cases it

is impossible to differentiate between the two conditions.

Typhoid fever occasionally occurs in persons the subjects of pulmonary
tuberculosis. In Oase 8 of my series of post mortems in this disease, a

girl, aged eighteen, had peritoueal adhesions, local disease at both apices,

and perfectly characteristic lesions of enteric fever. In Case SJf., a male

aged twenty-five, with tuberculous cavities, had a very acute attack. The
Peyer's glands were greatly swollen with adherent sloughs. The spleen

weighed 533 grammes. The characters of the ulceration are usually

distinctive.

Erysipelas not infrequently attacks old poitrinaires in hospital wards
and almshouses. There are instances in which the attack seems to be
beneficial, as the cough lessens and the symptoms ameliorate. It may,
however, prove fatal.

The eruptive fevers, particularly measles, frequently precede, but rarely

develop in the course of pulmonary tuberculosis. In the revaccination
of a tuberculous subject the vesicles run a normal course.

Fistula in ano is associated with phthisis in an interesting manner.
In a majority of such cases it is a tuberculous process. The general affec-

tion may progress rapidly after an operation. The question is considered
in tuberculosis of the alimentary canal.

Heart Disease.—I have already referred (page 238) to the occurrence of

endocarditis in tuberculosis. The antagonism between heart lesions and
phthisis, upon which Eokitansky laid stress, is not pronounced. Stenosis
of the pulmonary artery and aneurism of the aorta predispose to tubercu-
losis pulmonum, probably by reducing the activity of the lesser circula-
tion. In mitral stenosis pulmonary tuberculosis is not infrequent, in nine
of fifty-four cases (Potain). A terminal acute tuberculosis of one or the
other of the serous membranes is a very common event in all forms of
cardio-vascular disease.

In chronic and arrested phthisis arteriosclerosis is not uncommon.
Ormerod noted thirty cases of chronic renal disease in one hundred post
mortems.

The association of tuberculosis with chronic arthritis, upon which
certain writers lay stress, finds its explanation in the lowered resistance of
these patients, and the greater liability to infection in the institutions in
'Which so many of them live.
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Peculiarities of Fulmo7iary Tuberculosis at the Extremes of Life.

(a) Old Age.—It is remarkable how common tuberculosis is in the

aged, particularly in institutions. McLachlan noted a hundred and forty-

five cases in which tuberculosis was the cause of death in old persons in

Chelsea Hospital. All were over sixty years of age. The experience at

Salpetriere is the same. Laennec met with a case in a person over ninety-

nine years of age.

At the Philadelphia Hospital, in the bodies of aged persons sent over

from the almshouse it was extremely common to find either old or recent

tuberculosis. A patient died under my care at the age of eighty-two with

extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is

usually latent and runs a slow course. The physical signs are often masked

by emphysema and by the coexisting chronic bronchitis. The diagnosis

may depend entirely upon the discovery of the bacilli and elastic tissue.

Contrary to the opinion which was held some years ago, tuberculosis is by

no means uncommon with senile emphysema. Some of the cases of tuber-

culosis in the aged are instances of quiescent disease which may have

dated from an early period.

(b) l7ifants.—The occurrence of acute tuberculosis in children has al-

ready been mentioned, and also the fact that the disease is occasionally

congenital. Eecent studies, particularly of French writers, have shown

that it is a frequent aiiection in children under two years of age. Leroux

has analyzed the statistics of the late Prof. Parrot, embracing 219 cases in

children under three years. Of these there were from one day to three

months, 23 ; from three to six months, 35 ; from six to twelve months,

53 (a total of 111 under one year); and from one to three years, 108. Pul-

monary cavities were present in 57 of the cases, and in only 50 was the

pulmonary lesion the sole manifestation. At the St. Petersburg Found-

ling Asylum, in the ten years ending 1884, there were 416 cases of tuber-

culosis in 16,581 autopsies. The observations of Northrup, at the New

York Foundling Hospital, are of special interest in connectien with the

mode of infection. Of 125 cases of tuberculosis on the records of this in-

stitution, in 34 the ravages were extensive, the seat of the primary affec-

tion was'not clear, and the bronchial glands were large and cheesy. In

20 cases of general tuberculosis there were cheesy masses in the bronchial

glands and in the lungs. In 42 cases of general tuberculosis the only

cheesy masses were in the bronchial lymph-glands. In 9 cases the tuber-

cles were limited to the bronchial nodes and the lungs; the latter contam-

ing only discrete miliary bodies, while the bronchial glands were m ad-

vanced caseation. In 13 cases there was tuberculosis of the bronclnal

nodes only. In most of these cases the patients died of infectious dis-

eases. These figures are very suggestive, and point, as already noted, to

infection through the bronchial passages as the most common method,

even in children. Of 500 autopsies in children at the Munich Pathologi-
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cal Institute, in 150 (thirty per cent) tuberculosis was present and in over

ninety-two per cent the lungs were involved (Miiller).

Modes of Death in Pulmonary Tuberculosis.

(a) By asthenia, a gradual failure of the strength. The end is usu-

ally peaceable and quiet,* occasionally disturbed by paroxysms of cough.

Consciousness is often. retained until near the close.

[i) By asphyxia, as in some cases of acute miliary tuberculosis and
in acute pneumonic phthisis. In chronic phthisis it is rarely seen, even

when pneumothorax develops.

(c) By syncope. This is not common. I have known it to happen
once or twice in patients who insisted upon going about when in the ad-

vanced stages of the disease. There may be, but not necessarily, fatty de-

generation of the heart. A rapidly developing syncope may follow hsemor-

rhage or may be due to thrombosis or embolism of the pulmonary artery,

or to pneumothorax,

(d) From hemorrhage. The fatal bleeding in chronic phthisis is due
to erosion of a • large vessel or rupture of an aneurism in the pulmonary
cavity, most commonly the latter. Of twenty-six analyzed by S. West, in

eleven cases the fatal heemoptysis was due to aneurism, and of thirty-five

cases collected by Percy Kidd, aneurism was present in thirty. In a case

of Curtin's, at the Philadelphia Hospital, the bleeding proved fatal before

haemoptysis occurred, as the eroded vessel opened into a capacious
cavity.

(e) With cerebral symptoms. Coma may be due to meningitis, less

often to uraemia. Death in convulsions is rare. The heemorrhagic pachy-
meningitis which develops in some cases of phthisis occasionally causes
loss of consciousness, but is rarely a direct cause of death. In one of my
cases, death resulted from thrombosis of the cerebral sinuses with symp-
toms of meningitis.

V. Tuberculosis of the Serous Membranes.

General Serous Membrane Tuberculosis.—The serous membranes may
be chiefly involved, either simultaneously or consecutively, forming a dis-

tinctive and readily recognizable clinical type of tuberculosis. There are
three groups of cases. First, those in which an acute tuberculosis of the
peritonaeum and pleura develops rapidly, caused by local disease of the
tubes in women, or of the mediastinal or bronchial lymph-glands. Sec-
ondly, cases in which the disease is more chronic, with exudation in both
peritonaeum and pleurae, the formation of cheesy masses, and the occur-
rence of ulcerative and suppurative processes. Thirdly, there are cases in
which the pleuro-peritoneal affection is still more chronic, the tubercles

* As is so well described by Sir Thomas Browne, whose Letter to a Friend gives
a unique account of the last illness of a consumptive. Hood's Death-Bed is true of
phthisis more frequently than of any other disease.
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hard and fibroid, the membranes much thickened, and with little or no

exudate. In any one of these three forms the pericardium may be in-

volved with the pleurse and peritonaeum. It is important to bear in mind

that there may be in these cases no visceral tuberculosis.

Tuberculosis of the Pleura.—1. Acute tuberculous pleurisy. It is

dithcult in the present state of our knowledge to estimate the proportion

of instances of acute pleurisy due to tuberculosis. , Tl%e cases are rarely

fatal. In the study of the cases in the Johns Hopkins Hospital, which I

made for the Shattuck Lecture in 1893, there were three groups of cases:

(a) Acute tuberculous pleurisy with subsequent chronic coui-se. (&) Sec-

ondary and terminal forms of acute pleurisy (these are not uncommon in

hospital practice). And (c) a form of acute tuberculous suppurative pleu-

risy. A considerable number of the purulent pleurisies, designated as

latent and chronic, are caused by tubercle bacilli, but the fact is not so

widely recognized that there is an acute, ulcerative, and suppurative disease

which may run a very rapid course. The disease sets in abruptly, with

pain in the side, fever, cough, and sometimes with a chill. There may be

nothing to suggest a tuberculous process, and the subject may have a fine

physique and come of healthy stock. 2. The subacute and chronic tuber-

culous pleurisies are more common. The largest group of cases comprises

those with sero-fibrinous effusion. The onset is insidious, the true char-

acter of the disease is frequently overlooked, and in almost every instance

there are tuberculous foci in the lungs and in the bronchial glands.

These are cases in which the termination is often in pulmonary tuber-

culosis or general miliary tuberculosis. In not a few of these cases the

exudate becomes purulent.

And, lastly, there is a chronic adhesive pleurisy, a primary proliferative

form which is of long standing, may lead to very great thickening of the

membrane, and sometimes to invasion of the lung.

Secondary tuberculous pleurisy is very common. The visceral layer is

always involved in pulmonary tuberculosis. Adhesions nsually form and

a chronic pleurisy results, which may be simple, but usually tubercles are

scattered through the adhesions. An acute tuberculous pleurisy may re-

sult from direct extension. The fluid may be sero-fibrinous or haemor-

rhagic, or may become purulent. And, lastly, a very common event Jn

pulmonary tuberculosis is the perforation of a superficial spot of softening,

and the production of pyo-pneumotliorax.

The general symptomatology of these .forms will be considered under

diseases of the pleura.

Tuberculosis of the Pericardium.—Miliary tubercles may occur as

a part of a general infection, but the term is properly limited to those

cases in which, either as a primary or secondary process, there is ex-

tensive disease of the membrane. Tuberculosis is not so common m

the pericardium as in the pleura and peritonaeum, but it is certainly

more common than the literature would lead us to suppose. Seventeen
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cases had come under my observation to January, 1893 (American

Journal of the Medical Sciences). It occurs in two forms : chronic and

acute.

[a) Chronic Ttiberctdous Pericarditis.—This may occur as a primary

affection associated only with the caseation of the bronchial or particu-

larly the anterior mediastinal lymph-glands. More commonly there is

tuberculous diseas*' elsewhere, either of the pleura or of the lungs, some-

times of the peritonaeum. In a number of cases the pericarditis is only a

part of a general infection of the serous membranes. The instances are

very rare in which the process is confined to the pericardium. In one of

my cases, a man aged seventy-two, who died of pneumonia in the Phila-

delphia Hospital, the pericardium was thickened, both leaves were adher-

ent and presented cheesy masses and gray nodules. The heart weighed

554 grammes ; the bronchial glands were calcified ; there were no tuber-

cles in the other organs. The disease occurs at all ages. My young-

est case was in a child, aged five, in whom both layers of the pericardium

were greatly thickened and cheesy. In nearly every instance the bron-

• chial or mediastinal glands are tuberculous. Occasionally it is due to

extension from tuberculous disease of the sternum or of the spine ; occa-

sionally to extension from the lungs. In one case, a man, aged fifty, who
died in the Philadelphia Hospital, the outer layer of the pericardium was
alone involved and thickened, in connection with a tuberculous abscess in

the anterior mediastinum. The condition is usually unsuspected. The
physical signs are those of hypertrophy of the heart. In a recent case the
organ weighed 600 grammes, and the clinical symptoms were those of

hypertrophy and dilatation.

The physical signs are somewhat uncertain, since they are those of ad-
herent pericardium. The dulness may reach high along the left sternal

margin, and in one case, in which it was as high as the middle of the
manubrium, the thickened pericardial layers formed a solid cheesy mass
which surrounded the aorta.

(i) Acute Tuberculosis Pericarditis.—This may occur as a secondary
mfection from tubercle in other parts, or it may arise by direct extension
from the lungs, or more commonly by invasion from mediastinal lymph-
glands. The exudation may be limited in amount and chiefiy fibrinous,
or it may be serous, and in many cases is hsemorrhagic. Unless carefully
sought for, the tubercles may be overlooked. Lastly, some of the cases of
purulent pericarditis are tuberculous. The membranes may be much
thickened and no trace of tubercles apparent. The nature of the case

• may, then, be gathered chiefly from the existence of tuberculous bronchial
or mediastinal glands, or the existence of tuberculous foci in other re-
gions. The effusion in these cases may be enormous, as in one reported
by Musser, in which the sac contained sixty- four ounces of fluid.

The symptoms and playsical signs of this condition will be considered
with those of ordinary pericarditis with eSusion.
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(d) Tuberculosis of the Peritonseum—In connection with miliary and

chronic pulmonary tuberculosis it is not uncommon to find the peritongeum

studded with small gray granulations. They are constantly present on

the serous surface of tuberculous ulcers of the intestines. Apart from

these conditions the membrane is often the seat of extensive tuberculous

disease, which occurs in the following forms :

(1) Acute miliary tuberculosis with sero-fibrinoua, or bloody exuda-

tion.

(2) Chronic tuherculosis, characterized by larger growths, which tend

to caseate and ulcerate. It may lead to perforation of the intestinal coils.

The exudate is purulent or sero-purulent, and is often sacculated.

(3) Chronic fibroid tuberculosis, which may be subacute from the on-

set, or which may represent the final stage of an acute miliary eruption.

The tubercles are hard and pigmented. There is little or no exudation,

and the serous surfaces are matted together by adhesions.

The process may be primary and local, which was the case in five of

my seventeen post-mortems. In children the infection appears to pass

from the intestines, and in adults this is the source in the cases associated

with chronic phthisis. In women the disease extends commonly from

the Fallopian tubes. In at least 30 or 40 per cent of the instances of

laparotomy in this affection reported by gynaecologists the infection was

from them. The prostate or the seminal vesicles may be the starting-

point. In many cases the peritonaeum is involved with the pleura and

pericardium, particularly with the former membrane.

It is generally stated that males are attacked oftener than females.

In my own series of 21 cases, 15 were males. The recent laparotomies,

however, which have been performed in this disease have been chiefly m
females ; so that in the collected statistics I find the cases to be twice as

numerous in females as in males ; in the ratio, indeed, of 131 to 60.

Tuberculous peritonitis occurs at all ages. It is common in children

associated with intestinal and mesenteric disease. The incidence is most

frequent between the ages of twenty and forty. It may occur m advanced

life. In one of my cases the patient was eighty-two years of age. Of

357 cases collected from the literature,* there were under ten years, 27

;

between ten and twenty, 75 ; from twenty to thirty, 87 ;
between thirty

and forty, 71 ; from forty to fifty, 61 ; from fifty to sixty, 19 ;
from sixty

to seventy, 4 ; above seventy, 2. In America it is more common m the

negro than in the white race.

Symptoms.-In certain special features the tuberculous varies con-

siderably from other forms of peritonitis. It presents a symptom-complex

,

of extraordinary diversity. .

In the first place, the process may be latent and not cause a single

symptom. Such are the cases met with accidentally in the operation tor

* Johns Hopkins Hospital Reports, vol. ii.
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hernia or for ovarian tumor. In direct contrast are the instances in which

the onset is- so sudden and violent that the diagnosis of enteritis or hernia

is made. The operation for strangulated hernia has, indeed, been per-

formed. Many cases set in acutely with fever, abdominal tenderness, and

the symptoms of ordinary acute peritonitis. Cases with a slow onset,

abdominal tenderness, tympanites, and low continuous fever resemble

iy2)hoid fever very closely, and may lead to error in diagnosis.

Ascites is frequent, but the effusion is rarely large. It is sometimes

hEemorrhagic. It may simulate the effusion in cirrhosis of the liver, of

which disease it is to be noted that tuberculous peritonitis is often a final

complication. Tympanites may be present in the very acute cases, when

it is due to loss of tone in the intestines, owing to inflammatory infiltra-

tion ; or it may occur in the old, long-standing cases when universal

adhesion has taken place between the parietal and visceral layers. Fever

is a marked symptom in the acute cases, and the temperature may reach

103° or 104°. In many instances the fever is slight. In the more chronic

cases subnormal temperatures are common, and for days the temperature

may not rise above 97°, and the morning temperature may be as low as

95'5°. An occasional symptom is pigmentation of the skin, which in

some cases has led to the diagnosis of Addison's disease. A striking

peculiarity of tuberculous peritonitis is the frequency with which either

the condition simulates or is associated with tumor. These may be

:

(a) Omental, due to puckering and rolling of this membrane until it

forms an elongated firm mass, attached to the transverse colon and lying

athwart the upper part of the abdomen. This cord-like structure is found
also with cancerous peritonitis, but is much more common in tubercu-
losis. Gairdner has called special attention to this form of tumor, and in

children has seen it undergo gradual resolution. A resonant percussion
note may sometimes be elicited above the mass. Though usually situated

in the umbilical region, the omental mass may form a prominent tumor
in the right iliac region.

(b) Sacculated exudation, in which the effusion is limited and confined
by adhesions between the coils, the parietal peritona3um, the mesentery,
and the abdominal or pelvic organs. This encysted exudate is most
common in the middle zone, and has frequently been mistaken for ovarian
tumor. It may occupy the entire anterior portion of the peritonasum, or
there may be a more limited saccular exudate on one side or the other.
It may lie completely within the pelvis proper, associated with tuberculous
disease of the Fallopian tubes.

(c) In rare cases the tumor formations may be due to great retraction
or thickening of the intestinal coils. The small intestine is found short-
ened, the walls enormously thickened, and the entire coil may form a firm
knot close against the spine, giving on examination the idea of a solid
mass. Not the- small intestine only, but the entire bowel from the duode-
num to the rectum, has been found forming such a hard nodular tumor.
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{d) Mesenteric glands, which occasionally form very large, tumor-like

masses, more commonly found in children than in adults. This condition

may be confined' to the abdominal glands. Ascites may coexist. The

condition must be distinguished from that in children, in which, with as-

cites or tympanites—sometimes both—there can be felt irregular nodular

masses, due to large caseous formations between the intestinal coils. No

doubt in a considerable number of cases of the so-called tabes mesenterica,

particularly in those with enlargement and hardness of the abdomen—

the condition which the French call carreaw—there is involvement also of

the peritoneum.

The diagnosis of these peritoneal tumors is sometimes very difficult.

The omental tumor is a less frequent source of error than any other ;i^ut,

as already mentioned, a similar condition may occur in cancer. The most

important problem is the diagnosis of the saccular exudation from ovarian

tumor. In fully one third of the recorded cases of laparotomy in tuber-

culous peritonitis, the diagnosis of cystic ovarian disease had been made.

The most suggestive points for consideration are the history of the patient

and the evidence of old tuberculous lesions. The physical condition is

not of much moment, as in many instances the patients have been robust

and well nourished. Irregular febrile attacks, gastro-intestinal disturb-

ance, and pains are more common in tuberculous disease. Unless in-

flamed there is usually not much fever with ovarian cysts. The local

signs are very deceptive, and in certain cases have conformed in every

particular to those of cystic disease. The outlines in saccular exudation

are rarely so well defined. The position and form may be variable, owing

to alterations in the size of the coils of which in parts the walls are com-

posed. Nodular cheesy masses may sometimes be felt at the periphery.

Depression of the vaginal wall is mentioned as occurring in encysted peri-

tonitis ; but it is also found in ovarian tumor. Lastly, the condition of

the Fallopian tubes, of the lungs and of the pleura, should be thoroughly

examined. The association of salpingitis with an ill-defined anomalous

mass in the abdomen should arouse suspicion, as should also involvement

of the pleura, the apex of one lung, or a testis in the male.

VI. Tuberculosis of the Alimentary Canal.

(a) iijt?s.-Tuberculosis of the lip is very rare. It occurs occasion-

ally in the form of an ulcer, either alone or more commonly in association

with laryngeal or pulmonary disease. Two cases are reported and the

literature analyzed in Verneuil's Etudes.* The ulcer is usually very sensi-

tive and may be mistaken for a chancre or an epithelioma. The diagnosis

may be made in cases of doubt by inoculation or the examination of a por-

tion for tubercle bacilli.

» Tome iii, Fas. I.
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(J) Tongue.—The disease begins by an aggregation of small granular

bodies on the edge or dorsum. Ulceration proceeds, leaving an irregukr

sore with a distinct but uneven margin, and a rough, often caseous base.

The disease extends slowly and may form an ulcer of considerable size.

I have known it to be mistaken for epithelioma and the tongue to be

excised. It is rarely met with except when other organs are involved.

The glands of the angle of the jaw are not enlarged and the sore does not

yield to iodide of potassium, which are points of distinction between the

tuberculous and the syphilitic ulcer. In doubtful cases the inoculation

test should be made, or a portion excised for microscopical examination.

(c) Tubercles may develop on the hard or soft palate. In a recent

cas^nder the care of my colleague Halsted there was a rough, irregular

patch on the roof of the mouth, grayish in spots, and fissured.

(d) Tuberculosis of the tonsil has been recorded in a few cases, either

in the form of the miliary granules or as caseous foci. Ulceration may
occur. In the acute cases the submaxillary glands may be enlarged.

(e) Pharynx.—In extensive laryngeal tuberculosis an eruption of

miliary granules on the posterior wall of the pharynx is not very uncom-
mon. In chronic phthisis an ulcerative pharyngitis, due to extension of

the disease from the epiglottis and larynx, is one of the most distressing

of complications, rendering deglutition acutely painful.

(/) A few instances occur in literature of tuberculosis of the oesoplia-

gus. The condition is a pathological curiosity, except in the slight exten-
sion from the larynx, which is not infrequent ; but in a case in my wards
the ulcer perforated and caused purulent pleurisy.

{g) Stomach.—Many cases are reported which are doubtful. Primary
disease is unknown. Marfan * was able to collect only about a dozen
authentic cases. Perforation of stomach occurred six times, thrice by a
tuberculous gland. In Oppolzer's case an ulcer of the colon perforated
the organ. In Musser's case there was a large tuberculous ulcer three by
one and a half inches in extent. In a recent case in my ward there were
numerous ulcers of various sizes.

(A) Intestines.—The tubercles may be (1) primary in the mucous
membrane, or m^ore^ommonly (2) secondarx to disease of the lungs, or in
rare cases the affection may"'(3) pass from the peritonaeum.

(1) Primary intestinal tuberculosis occurs most frequently in children,
m whom it may be associated with enlargement and caseation of the
mesenteric glands, or with peritonitis. It may be difficult to say at the
time of the autopsy whether the primary lesion has been intestinal or
peritoneal. I have already referred to Woodhead's statistics showing the
remarkable frequency of infection througli the bowel. In adults primary
intestinal tuberculosis is rare, occurring in but one instance in one thousand
autopsies upon tuberculous adults at the Munich Pathological Institute

;

* Paris Thesis, 1887.
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but now and then cases occur in which the disease sets in with irregular

diarrhoea, moderate fever, and colicky pains. In a few cases haemorrhage

has been the initial symptom. Regarded at first as a chronic catarrh, it is

not until the emaciation becomes marked or the signs of disease appear in

the lungs that the true nature is apparent. Still more deceptive are the

cases in which the tuberculosis begins in the caecum and there are symp-

toms of appendicitis—tenderness in the right iliac fossa, constipation, or

an irregular diarrhoBa and fever. These signs may gradually disappear,

to recur again in a few weeks and still further complicate the diagnosis.

Fatal hfemorrhage has occurred in several of my cases. Perforation may

occur with the formation of a pericsecal abscess, or perforation into the

peritonteum may take place, or in very rare instances there is partial heal-

ing with great thickening of the walls and narrowing of the lumen.

(3). Secondary involvement of the bowels is very common in chronic

pulmonary tuberculosis, in 566 of the 1,000 Munich autopsies in tubercu-

losis just referred to. In only three of these cases were the lungs not in-

volved. The lesions are chiefly in the ileum, caecum, and colon. The

aflection begins in the solitary and agminated glands or on the surface

of or within the mucosa. The caseation and necrosis lead to ulceration,

which may be very extensive and involve the greater portion of the mucosa

of the large and small bowels. In the ileum the Peyer's patches are

chiefly involved and the ulcer may be ovoid, but in the jejunum and colon

the ulcers are usually round or transverse to the long axis. The tubercu-

lous nicer has the following characters : (a) It is irregular, rarely ovoid or

in the long axis, more frequently girdling the bowel
;

(b) the edges and

base are infiltrated, often caseous; (c) the submucosa and muscularis

are usually involved ; and (d) on the serosa may be seen colonies of young

tubercles or a well-marked tuberculous lymphangitis. Perforation and

peritonitis are not uncommon events in the secondary ulceration. Steno-

sis of the bowel from cicatrization may occur; the strictures may be

multiple.

Tuberculosis of the reckon has a special interest in connection with

fistula in ano, which, according to Spillman's statistics, occurs in about

3-5 per cent of cases of pulmonary disease. In many instances the

lesion has been shown to be tuberculous. It is very rarely primary, but

if the tissue on removal contains bacilli and is infective the lungs are

almost invariably found to be involved. It is a common opinion that the

pulmonary symptoms may develop rapidly after the fistula is cut. This

may have some basis if the operation consists in laying the tract open,

and not in a free excision.

(3) Extension from the peritona3um may excite tuberculous disease m

the bowels. The affection may be primary in the peritomvuni or extend

from the tubes in women or the mesenteric glands in children. The coils

of intestines become matted together, caseous and suppurating foci de-

velop between the folds, and perforation may take place between the coils.
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VII. Tuberculosis op the Liver.

This organ is very constantly involved in (a) -general tuberculosis.

The miliary granulation may be very small and in acute cases scarcely

perceptible. The liver is pale and often fatty.

{b) A remarkable condition of the organ is produced by the develop-

ment of the tubercles in the finer bile-vessels. They may attain a con-

siderable size and are almost always softened in the centre, resembling

small abscesses. The contents are always bile-stained. The organ may
be honeycombed with these tuberculous abscesses.

(c) Large, coarse caseous masses are occasionally found, sometimes in

association with perihepatitis or tuberculous peritonitis. They may attain

the size of an orange or larger.

(d) Tuberculous cirrhosis. With the eruption of miliary tubercles

there may be slight increase in the connective tissue, which is over-

shadowed by the fatty change. In all the chronic forms of tubercle in

this organ there may be fibrous overgrowth. Hanot, who has described

several varieties, states that the condition may be primary. Practically it

is very rare, except in connection with chronic tuberculous peritonitis and
perihepatitis, when the organ may be much deformed by a sclerosis in-

volving the portal canals.

In this last group there may be symptoms of ascites ; as a rule, tuber-
culosis of the liver has a purely anatomical interest.

VIII. Tuberculosis of the Brain and Cord.

Tuberculosis of the irain occurs as (a) an acute miliary infection caus-
ing meningitis and acute hydrocephalus

; (5) as a chronic meningo-en-
cephalitis, usually localized, and containing small nodular tubercles ; and
(c) as the so-called solitary tubercle. Between the last two forms there
are all gradations, and it is rare to see the meninges uninvolved. The
acute variety has already been considered. I shall here consider the
chronic form, which develops slowly and has the clinical characters of a
tumor.

It is most common in the young. Of 148 cases collected by Pribram
118 were under fifteen years of age. Other organs are usually involved,
particularly the lungs, the bronchial glands, or the bones. In rare in-
stances no tubercles are found elsewhere. They occur most frequently in
the cerebellum

; next in the cerebrum and then in the pons. The growths
are often multiple, in 100 out of 183 cases (Gowers). They range in size
from a pea to a walnut; larger tumors occasionally occur, and sometimes
an entire lobe of the cerebellum is affected. On section the tubercle pre-
sents a grayish-yellow, caseous appearance, usually firm and hard, and en-
circled by a translucent, softer tissue. The centre of the growth may be
semi-diffluent. As in other localities the tubercle may calcify. The tu-
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moTs are as a rule attached to the meninges, often to the pia at the hottom

of a sulcus so that they look imbedded in the brain-substance. About the

longitudinal fissure there may be an aggregation of the growths, with

compression of the sinus, and the formation of a thrombus. The tuber-

culous tumor not infrequently excites acute meningitis. In localized

meningo-encephalitis the pia is thickened, tubercles are adherent to the

under surface and grow about the arteries. It is often combined with

cerebral softening from interference with the circulation. Several of the

most characteristic instances which I have seen were on the meninges

covering the insula. This form may develop in pulmonary tuberculosis,

causing hemiplegia or aphasia which may persist for months.

The symptoms of tuberculous growths in the brain are those of tumor,

and will be considered in the section on the brain.

In the spinal cord the same forms are found. The acute tuberculous

meningitis has been considered and is almost always cerebro-spinal. The

solitary tubercle of the cord is rare. Herter has reported three cases and

collected twenty-four instances from the literature. It was secondary in

all save one case. The symptoms are those of spinal tumor or meningitis.

IX. Tuberculosis up the Genito-urinary System.

(a) Tuberculosis of the Kidneys {Phthisis renum).—ln general tuber-

culosis the kidneys frequently present scattered miliary tubercles. .In pul-

monary tuberculosis it is common to find a few nodules in the substance

of the organ, or there may be pyelitis. Primary tuberculosis of the kid-

neys is not very rare. In a majority of the cases the process involves the

pelvis and the ureter as well, sometimes the bladder and prostate. In only

one of eight cases was the prostate involved. It may be difficult to say m
advanced cases whether the disease has started in the bladder, prostate, or

vesicles, and crept up the ureters, or whether it started in the kidneys and

proceeded downward. In a majority of cases it is, I believe, the latter, and

the infection is through the blood. One kidney alone may be mvolved,

and the disease creeps down the ureter and may only extend a few milli-

metres on the vesical mucosa. In a recent instance a man with aortic in-

sufficiency, who had no lesions in the lungs, presented a localized patch m

the pelvis of the kidney, involving a pyramid, while the ureter, five centi-

metres from the bladder and at its orifice, was thickened and tuberculous.

The prostate showed an area of caseation. It is most common m the mid-

dle period of life, but it may occur at the extremes of age. It is more fre-

quent in men than in women. In the earliest stage, which may be met

with accidentally, the disease is seen to begin in the pyramids and calyces

Necrosis and caseation proceed rapidly, and the colonies of tubercles start

throughout the pyramids and extend upon the mucous membrane of t ie

pelvis. As a rule, from the outset it is a tuberculous pyo-nephrosis. ilie

disease may be confined to one kidney, or progress more extensively in
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one than in the other. At autopsy both organs are usually found enlarged.

One organ may be completely destroyed and converted into a series of cysts

containing cheesy substance ; a form of kidney which the older writers

called scrofulous. In the putty-like contents of these cysts lime salts may
be deposited. In other instances the walls of the pelvis are thickened and.

cheesy, the pyramids eroded, and caseous nodules are scattered through
the organ, even to the capsule, which may be thickened and adherent.
The other organ is usually less affected, and shows only pyelitis or a super-
ficial necrosis of one or two pyramids. The ureters are usually thickened
and the mucous membrane ulcerated and caseous. Involvement of the
bladder, vesiculae seminales, and testes is not uncommon in males.

The symptoms are those of pyelitis. The urine may be purulent for
years, and there may be little or no distress. When the bladder becomes
involved micturition is frequent, and many instances are mistaken for cys-
titis. The condition is for many years compatible with fair health. The
curability is shown by the accidental discovery of the so-called scrofulous
kidney, converted into cysts containing a putty-like substance. In cases
in which the disease becomes advanced and both organs are affected, con-
stitutional symptoms are more marked. There is irregular fever, with
chills, and loss of weight and strength. General tuberculosis is common.
In only one of my cases were the lungs uninvolved. In a case at the
Montreal General Hospital a cyst perforated and caused fatal peritonitis.

Physical examination may detect special tenderness on one side, or the
kidney may be palpable in front on deep pressure ; but tuberculous pyelo-
nephritis seldom causes a large tumor. Occasionally the pelvis becomes
enormously distended; but this is rare in comparison with calculous
pyelitis. The urine presents changes similar to those of ordinary calcu-
lous pyelitis— pus-cells, epithelium, and occasionally definite caseous
masses. Albumen is, of course, present. Tubercle bacilli may be demon-
strated by the ordinary methods. Tube-casts are not often seen.

To distinguish the condition from calculous pyelitis is often difficult.
Haemorrhage may be present in both, though not nearly so frequentlv in
the tuberculous disease. Careful examination of the pus for tubercle
bacilli gives most important information. The lungs or other organs may
be tuberculous. *= j-

The incidence of renal in uro-genital tuberculosis may be gathered
irom Orth s Gottmgen material, analyzed by Oppenheim. Of 60 cases
there were 34 in which the kidneys were involved.

{b) Tuberculosis of the Ureters and Bladder.-This rarely occurs asa primary affection, but is nearly always secondary to involvement of other
parts, particularly the pelvis of the kidney. In the case of uro-genital
tuberculosis, above mentioned, in a patient who died of heart disease, the

ciilosis.^"
'^^""'^ ^ ^'^'^ P^*^^^ «^

Protracfced cystitis, which has come on without apparent cause, is
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always suggestive of tuberculosis. The renal regions, the testes, and the

prostate should be examined with care. It may follow a pyelo-nephritis,

or be associated with primary disease of the prostate or vcsiculae seminales.

Primary tuberculosis of the posterior wall of the bladder may simulate

stone.

(c) Tuberculosis of the Prostate and Vesiculse Seminales.—The pros-

tate is frequently involved in tuberculosis of the uro-genital tract. In

Krzyincki's cases, of 15 males the prostate was involved in 14 and the ve-

siculfe seminales in 11. In Orth's cases the prostate was involved in 18

of the 37 cases in males. These parts are much more frequently involved

than ordinary post-mortem statistics indicate. Per rectum the prostatic

lobes are felt to be occupied by hard nodules varying in size from a pea to

a bean. There is great irritability of the bladder, and agonizing pam m
catheterization. An extremely rare lesion is primary urethral tubercu-

losis, which may simulate stricture.

(d) Tuberculosis of tlie Testes.—This somewhat common affection

may be primary, or, more frequently, is secondary to tuberculous disease

elsewhere. Many cases occur before the second year, and it is stated to

have been met with in the foetus. In infants it is serious and usual y

associated with tuberculous disease in other parts. In 9 cases recently

reported by Hutinel and Deschamps,* in every one there was a general

affection. In 20 cases reported by Jullien,t 6 were under one year, and 6

between one and two years old. In 5 of the cases both testicles were

affected. Koplik holds that most of the cases of this kind are congenital,

in Baumgarten's sense. In the adult the tubercles begin withm the sub-

stance of the gland, but in children the tunica albuginea is first affected.

The tubercle does not always undergo caseation, but it may present a

number of embryonic cells, not unlike a sarcoma.

Tubercle of the testes is most likely to be confounded with syphilis.

In the latter the body of the organ is most often affected, there is less

pain and the outlines of the growth are more nodular and irregular. In

obscure peritoneal disease the detection of tubercle in a testis has not

infrequently led to a correct diagnosis. The association of the two con-

ditions is not uncommon. The lesion in the testis may hea completely

or the disease may become generalized. General infection has followed

operation. Too much stress cannot be laid on the importance of a routine

examination of the testes in hospital patients.
_

(e) Tuberculosis of the Fallopian Tubes, Ovaries, and Uterus.-ihe

special attention which has been paid to local
^^^^f 71^^not

gynaecologists has taught us that primary tuberculosis of the tubes is not

ft all uncommon. Within a year my colleague, Kelly, has operated upon

five or six cases. The disease may be primary and produce a most cha -

acteristic form ofsalping^^^

* Archives Generales de Mcdecine, 1891. t I^id->
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thickened and infiltrated, and the contents cheesy. Adhesion takes place

between the fimbriEe and the ovaries, or the uterus may be invaded. The
condition is usually bilateral. It may occur in young children. Although,

as a rule, very evident to the naked eye, there are specimens resembling

ordinary salpingitis, which show on microscopical examination numerous
miliary tubercles (Welch and Williams). Tuberculous salpingitis may
cause serious local disease with abscess formation, and it may be the start-

ing-point of peritonitis.

Tuberculosis of the uteru's is very rare. Only three examples have
come under my observation, all in connection with pulmonary phthisis.

It may be primary. The mucosa of the fundus is thickened and caseous,

and tubercles may be seen in the muscular tissue. Occasionally the pro-
cess extends to the vagina.

X. Tuberculosis of the Mammary Gland.

Mandry (Bruns's Beitrage, viii) has collected forty cases, one of which
was in a male. The disease is most common between the fortieth and
sixtieth years. The breast is frequently fistulous, unevenly indurated, and
the nipple is retracted. The fistulas and ulcers present a characteristic
tuberculous aspect. There is also a cold tuberculous abscess of the breast.
The axillary glands are affected in about two thirds of the cases. The
disease runs a chronic course of months or years. The diagnosis can be
made by the general appearance of the fistulae and ulcers, and by the exist-
ence of tubercle bacilli. The prognosis is not bad, if total eradication of
the disease be possible.

XL Arteries.

Primary tuberculosis of the larger blood-vessels is unknown. The dis-
ease may, however, occur in a large artery and not result from external in-
vasion. In a case of chronic tuberculosis Flexner found a fresh tubercu-
lous growth in the aorta, which had no connection with cheesy masses
outside the vessel.

In the lungs and other organs attacked by tuberculosis the arteries are
involved in an acute infiltration which usually leads to thrombosis, or
tubercles may develop in the walls and proceed to caseation and softening
frequently with the result of hemorrhage. By extension into vessels,
particularly veins, the bacilli are widely distributed. In meningitis tuber-
culosis of the arteries plays an important role.

XII. The Prognosis in Tuberculosis.

Not all persons in whose bodies the bacilli gain a foothold present
marked signs of tuberculosis. As will be stated in the nexf section, local
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disease is found in a considerable number of all cadavers. Infection does

not necessarily mean the establishment of a progressive and fatal disease.

In my autopsies, excluding cases dead of pulmonary phthisis, 7-5 per cent

presented tuberculous lesions of the lungs—a low percentage in compari-

son with other records, as I carefully excluded the simple fibroid pucker-

ing at the apex, and the solitary cheesy nodule, unless surrounded by colo-

nies of tubercles.

In many cases a natural or spontaneous cure is effected, for the condi-

tions favorable to the development of the disease are not present—in

other words, the tissue-soil is unsuitable. Apart from this group, a ma-

jority of which probably do not show any sign of disease, there may be

spontaneous arrest after the symptoms have become decided. Many years

ago Flint called attention to the self-limitation and intrinsic tendency to

recovery in well-marked pulmonary tuberculosis. Of his 670 cases, 44 re-

covered, and in 31 the disease was arrested, spontaneously in 23 of the

first group and in 15 of the second. This natural tendency to cure is

still more strikingly shown in lymphatic and bone tuberculosis.

The following may be considered favorable circumstances in the prog-

nosis of pulmonary tuberculosis : A good family history, previous good

health, a strong digestion, a suitable environment, and an insidious onset,

without high fever, and without extensive pneumonic consolidation. Cases

beginning with pleurisy seem to run a more protracted and more favorable

course. Eepeated attacks of hfemoptysis are unfavorable. When well

established the course of tuberculosis in any organ is marked by intervals

of weeks or months in which the fever lessens, the symptoms subside, and

there is improvement in the general health.

In pulmonary cases the duration is extremely variable. Laennec placed

the average duration at two years, and for the majority of cases this is

perhaps a correct estimate. Pollock's large statistics of over 3,d00 cases

shows a mean duration of the disease of over two years and a half. W Ul-

iams's analysis of 1,000 cases in private practice shows a much more pro-

tracted course, as the average duration was over seven years
_

Under the subject of prognosis comes the question of the marriage of

persons who have had tuberculosis, or in whose family the disease prevails.

The following brief statements may be made with reference to it

:

(a) Subjects with healed lymphatic or bone tuberculosis man-y with

personal impunity and may beget healthy children. It is .udem^\^-

ever, that in such families, scrofula, caries of the

and pulmonary tuberculosis are more common. Which is it, hei dite

de grline ou heredite de terrain," as the French have it, the seed oi the

soilfor both? We cannot yet say. The risks, however, are such as may

%tTt Question of marriage of a person who has a.ested or cured

lung uberculosis is more difficult to decide. If a male, the Personal risk

is not so great; and when the health and strength are good, the external
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environment favorable, and .the family history not extremely bad the

experiment—for it is such—is often successful, and many healthy and

happy families are begotten under these circumstances. In vpomen the

question is complicated with that of child-bearing, vi'hich increases the

risks enormously. With a localized lesion, absence of hereditary taint,

good physique, and favorable environment, marriage might be permitted.

When tuberculosis has existed, however, in a girl whose family history is

bad, whose chest expansion is slight, and whose physique is below the

standard, the physician should, if possible, place his veto upon marriage.

(c) With existing disease, fever, bacilli, etc., marriage should be abso-

lutely prohibited. Pregnancy and parturition hasten the process in almost

every case. There is much truth, indeed, in the remark of Dubois :
" If

a woman threatened with phthisis marries, she may bear the first ac-

couchement well ; a second, with difficulty ; a third, never."

XIII. Prophylaxis isr Tuberculosis.

(a) General.—The sputa of phthisical patients should be carefully col-

lected and destroyed. Patients should be urged not to spit about care-

lessly, but always to use a spit-cup. Several forms of portable flasks have

been devised and are now on sale. The destruction of the sputa of con-

sumptives should be a routine measure in both hospital and private prac-

tice. Thorough boiling or putting it into the fire is sufficient. It should

be explained to the patient that the only risk, practically, is from this

source. The chances of infection are greatest in young children. The
nursing and care of consumptives involve very slight risks indeed if

proper precautions are taken. The patient should occupy a single bed.

A second important general prophylactic measure relates to the in-

spection of dairies and slaughter-houses. The possibility of the transmis-

sion of tuberculosis by infected milk has been fully demonstrated, and in

I

the interest of public health the state should take measures to stamp out

j

tuberculosis in cattle. Systematic veterinary inspection of dairies, par-

1

' ticularly in the large cities, should be made, and full power granted to

confiscate and kill suspected animals. The abattoirs should be under)
skilled veterinary control, and the carcasses of animals with advanced
tuberculosis confiscated. There is, however, much less danger of infection

[

through meat than through milk.

The advisability of placing tuberculosis on the list of diseases of which
notice must be given, has been much discussed. I am strongly in favor
of it in all cases of pulmonary tuberculosis. The hardships entailed upon
individuals would be trifling in comparison with the public good which
would follow the adoption of systematic measures of inspection and dis-

infection.

{b) Individual.—A mother with pulmonary tuberculosis should not
suckle her child. An infant born of tuberculous parents, or of a family
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in which consumption prevails, should be brought up with the greatest

care and guarded most particularly against catarrhal affections of all

kinds. Special attention should be given to the throat and nose, and on

the first indication- of mouth-breathing, or any obstruction of the naso-

pharynx, a careful examination should be made for adenoid vegetations.

The child should be clad in flannel and live in the open air as much as

possible, avoiding close rooms. It is a good practice to sponge the throat

and chest night and morning with cold water. Special attention should

be paid to diet and to the mode of feeding. The meals should be at regu-

lar hours and the food plain and substantial. From the outset the child

should be encouraged to drink freely of milk. Unfortunately, in these

cases there seems to be an uncontrollable aversion to fats of all kinds.

As the child grows older, systematically regulated exercise or a course

of pulmonary gymnastics may be taken. In the choice of an occupa-

tion preference should be given to an out-of-door life. Families with a

marked predisposition to tuberculosis should, if possible, reside in an

equable climate. It would be best for a young man belonging to such

a family to remove to Colorado or southern California, or to some other

suitable climate, before trouble begins.

The trifling ailments of children should be carefully watched. In the

convalescence from the fevers, which so frequently prove dangerous, the

greatest caution should be exercised to prevent catching cold. Cod-liver

oil, the syrup of iodide of iron, and arsenic may be given. As mentioned,

care of the throat in these children is very important. When the tonsils

are chronically enlarged they should be removed.

XIV. Tkeatment of Tubekculosis.

I. The Natural or Spontaneous Cure—The spontaneous healing of

local tuberculosis is an every-day affair. Many cases of adenitis and dis-

ease of the bone or of the joints terminate favorably without the aid of

medicines. The healing of pulmonary tuberculosis is shown clinically by

the recovery of patients in whose sputa elastic tissue and bacilli have been

found ;
anatomically, by the presence of lesions in all stages of repair. In

the granulation products and associated pneumonia a scar-tissue is formed,

while the smaller caseous areas become impregnated with lime salts. To

such conditions alone should the term healing be applied. When the

fibroid change encapsulates but does not involve the entire tuberculous

tissue, the tubercle may be termed involuted or quiescent, but is not de-

stroyed. When cavities of any size have formed, healing, in the proper

sense of the term, does not occur. I have yetjo see a specimen which

' would indicate that a vomica had cicatrized.^ Cavities may be greatly

reduced in size—indeed, an entire series of cavities may be so contracted

by sclerosis of the tissue about them that an upper lobe, in which this
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process most frequently occurs, may be reduced to a third of its ordinary

dimensions. Laennec understood thoroughly this natural process of cure

in tuberculosis, and recognized the frequency with which old tuberculous

lesions occurred in the lungs. He described cicatrices completes and cica-

trices fisttileuses, the latter being the shrunken cavities communicating
with the bronchi ; and suggested that, as tubercles growing in the glands,

which are called scrofula, often heal, why should not the same take place

in the lungs? '.^ ~
'. 1

There is an old German axiom, ''Jedermann hat am Ende ein lisclien

Tuierculose,^^ a statement partly borne out by the statistics showing the

proportion of cases in persons dying of all diseases in whom quiescent or

tuberculous lesions are found in the lungs. We find at the apices the

following conditions, which have been held to signify healed tuberculous

processes : (1) Thickening of the pleura, usually at the posterior surface

of the apex, with subadjacent induration for a distance of a few milli-

metres. This has, perhaps, no greater significance than the milky patch
on the pericardium. (2) Puckered cicatrices at the apex, depressing the
pleura, and on section showing a large pigmented, fibrous scar. The
bronchioles in the neighborhood may be dilated, but there are neither
tubercles nor cheesy masses. This may sometimes, but not always, indi-

cate a healed tuberculous lesion. (3) Puckered cicatrices with cheesy or,

cretaceous nodules, and with scattered tubercles in the vicinity. (4) The
cicatrices fistuleuses of Laennec, in which the fibroid puckering has re-*

duced the size of one or more cavities which communicate directly with
the bronchi.

In 1,000 autopsies, excluding the 216 cases dead of phthisis, there were
59 cases (7-5 per cent) which presented undoubted tuberculous lesions in
the lungs. I excluded the simple fibroid puckering and the solitary cheesy
nodules, unless, in the latter case, there were colonies of tubercles in the
Yicmity. These 59 cases died of various diseases and at various ages. A
majority of them were between forty and sixty. My experience tallies

closely with the larger analysis made by Heitler of the Vienna post-mortem
records, in which, of 16,562 cases in which the death was not directly caused
by phthisis, there were 780 instances of obsolete tubercle—a percentage of
4-7. He excluded, as I have done, the simple fibroid induration. Vari-
ous observations have been made of late in which the percentage ranges
from twenty-seven (Bollinger) to thirty-nine (Massini). In 200 autopsies,
m which this point was specially examined, Harris found 38-8 per cent in
which there were relics of former active tuberculosis. The statement is
made by Bouchard that, of the post-mortems at the Paris morgue—gen-
erally upon persons dying suddenly—the percentage found with some
evidence of tuberculous lesion, active or obsolete, is as high as seventy-five.
These figures show the extraordinary frequency of pulmonary infection
and the encouraging fact that in so large a percentage the disease remains
local and undergoes a process of arrest or healing.
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II. General Measures.—There are three indications—first, to place the

patient in surroundings most favorable for the maintenance of a maximum

degree of nutrition
;
second, to take such measures as, in a local or general

way, influence the tuberculous processes ;
third, to alleviate symptoms.

The question of environment is of first importance in the treatment

of tuberculosis. It is illustrated in an interesting and practical way by an

experiment of Trudeau, showing that inoculated rabbits, confined in a

dark, damp place, rapidly succumb, while others, allowed to run wild,

either recover or show slight lesions. It is the same in human tubercu-

losis. A patient confined to the house—particularly in the close, over-

heated, stuffy dwellings of the poor, or treated in a hospital ward—is

in a position analogous to the rabbit confined to a hutch in the cellar

;

whereas a patient living in the fresh air and sunshine for the greater

part of the day has chances comparable to those of the rabbit running

wild.

In the majority of cases the treatment has to be carried out at home

and often under adverse conditions. Still, much can be done if the patient

is kept out of doors in the fresh air for the greater part of each day. In

pulmonary tuberculosis neither the cough, the fever, the night-sweats, nor

the hmioptysis contra-indicates this rule. Only when the weather is

blustering or rainy should the patient remain in the house. It is remark-

able how quickly improvement in many instances follows this fresh-air

treatment. In cities the patient can be wrapped up and placed on a sofa

or in a reclining-chair on the balcony or even in the yard.

The climatic treatment of tuberculosis is simply a modification of this

plan. The requirements of a suitable climate are a pure atmosphere,

an equable temperature not subject to rapid variations, and a maximum

amount of sunshine. Given these three factors, and it makes little differ-

ence where a patient goes so long as he lives an outdoor life.

The purity of the atmosphere is the first consideration, and it is this

requirement that is met so well in the mountains and forests. Altitude is

a secondary consideration. The rarefaction of the air in high altitudes is

of benefit in increasing the respiratory movements in pulmonary disease,

but brings about in time a condition of dilatation of the air-vesicles and a

permanent increase in the size of the chest which is a marked disadvan-

tage when such persons attempt subsequently to reside at the sea-level.

The temperature of the air is also a minor consideration, so long as it

is tolerably equable and not subject to rapid variations. The winter cli-

mates of the Adirondacks, of Colorado, or of Davos have the advantage of

a steady cold combined with sunshine, just as the resorts of the Southern

States and California, and of the south of France and Italy, have a tolerably

uniform high temperature with the maximum amount of sunshine. Ihe

dryness of the air is certainly an important though not an essential factor.

That it is not essential is seen in the good results obtained in the resorts

at the sea-level, such as Florida, or even Torquay or Falmouth, on the

south coast of England-one of the most humid atmospheres in the world.
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Other considerations which should influence the choice of a locality

are good accommodations and good food. Very much is said concerning

the choice of locality in the different stages of pulmonary tuberculosis,

but when the disease is limited to an apex, in a man of fairly good personal

and family history, the chances are that he may fight a winning battle if

he lives out of doors in any climate, whether high, dry, and cold, or low,

moist, and warm. With bilateral disease and cavity formation there is but

little hope of permanent cure, and the mild or warm climates are pref-

erable.

Whether a patient should go from home or not is a grave question

which the physician is called upon to decide. It is undoubtedly, in

many instances, a positive hardship to send away a patient with tolerably

advanced tuberculosis. With well-marked cavities, hectic fever, night-

sweats, and emaciation he is better at home, and the physician should not

be too much influenced by the importunities of the sick man or of his

friends. Advanced cases and persons with feeble hearts should never be

sent to high altitudes. Of American resorts I prefer the Adirondacks for

early cases. The patient should go in October, so as to become gradually

accustomed to the cold. It is accessible, the winter climate is admirable,

and the camp-life delightful. As the reports of Saranac Sanitarium show,

recent tuberculosis does remarkably well. Personally I have seen better

results from the Adirondacks than from any other place. Colorado and

southern California have this advantage for early cases—they are progress-

ive, prosperous countries, in which a man may find means of livelihood

and live in comfort.*

Under this section reference may be made to the question of the treat-

ment of tuberculosis in sanitaria. The larger cities should build special

institutions within easy access by railway, with pleasant surroundings, in

which early cases of pulmonary tuberculosis among the poor could be

systematically treated. Advanced cases should not be admitted, but should

be cared for in separate wards of the city hospitals. Sanitaria for the care

of recent pulmonary tuberculosis among the well-to-do classes are also

urgently needed. The results obtained at Falkenstein near Frankfurt

a. M. (which certainly has nothing special, as far as climate is concerned)

and at the Saranac Sanitarium illustrate how much can be done by method
and care.

III. Measures which, by their Local or General Action, influence the

Tuberculous Process.—Under this heading we may consider the specific,

the dietetic, and the general medicinal treatment of tuberculosis.

(fl) Specific Treatment.—The use of Koch's tuberculin has been in great

part abandoned ; modifications of it are under trial by several trustworthy

investigators, whose results may justify its adoption in suitable cases.

{b) Dietetic Treatment.—The outlook in tuberculosis depends much

* On the question of climate, Yeo's work may be consulted with advantage.



274 SPECIFIC INFECTIOUS DISEASES.

upon the digestion. It is rare to see recovery in a case in which there is

persistent gastric trouble, and the physician should ever bear in mind the

fact that in this disease the primce vice control the position. The early

nausea and loss of appetite in many cases of phthisis are serious obstacles.

Many patients loathe food of all kinds. A change of air or a, sea voyage

may promptly restore the appetite. When either of these is impossible,

and if, as is almost always the case, fever is present, the patient should be

placed at rest, kept in the open air nearly all day, and fed at stated inter-

vals with small quantities either of milk, buttermilk, or koumyss, alternat-

ing if necessary with meat juice and egg albumin. Some cases which are

disturbed by eggs and milk do well on koumyss. It may be necessary

to resort to Debove's method of over-alimentation or forced feeding. The

stomach is first washed out with cold water, and then, through the tube,

a mixture is given containing a litre of milk, an egg, and one hundred

grammes of very finely powdered meat. This is given three times a day.

Sometimes the patients will take this mixture without the unpleasant ne-

cessity of the stomach-tube, in which case a smaller amount maybe given.

I can speak of the advantage of this plan in cases in which the gastric

symptoms have been obstinate and distressing, and the general expression

of opinion is, in such instances, very favorable to this plan of treatment.

In many cases the digestion is not at all disturbed and the patient can

take an ordinary diet. It is remarkable how rapidly the appetite and

digestion improve on the fresh-air treatment, even in cases which have

to remain in the city. Care should be taken that the medicines do not

disturb the stomach. N"ot infrequently the sweet syrups used in the

cough mixtures, cod-liver oil, creasote, and the hypophosphites produce

irritation, and by interfering with digestion do more harm than good.

On the other hand, the bitter tonics, with acids, and the various malt

preparations are often in these cases most satisfactory. The indications

for alcohol in tuberculosis are enfeebled digestion with fever, a weak

heart, and rapid pulse. A routine administration is not advisable, and

there is no evidence that its persistent use promotes fibroid processes in

the tuberculous areas. In the advanced stages, particularly when the

temperature is low between eight and ten in the morning, Avhisky and

milk, or whisky, egg, and milk may be given with great advantage. The

red wines are also beneficial in moderate quantities.

(c) General Medical Treatment.—l^o medicinal agents have any special

or peculiar action upon tuberculous processes. The influence which they

exert is upon the general nutrition, increasing the physiological resist-

ance, and rendering the tissues less susceptible to invasion. The fol-

lowing are the most important remedies which seem to act in this

manner :

Creasote, which may be administered in capsules, in increasing doses,

beginning with one minim three times a day and, if well borne, increas-

ing the dose to eight or ten minims. It may also be given in solution
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with tincture of cardamom and. alcohol. It is an old remedy, strongly

recommended by Addison, and the reports of Jaccoud, Fraentzel, and

many others show that it has a positive value in the disease. Guaiacol

may be given as a substitute, either internally or hypodermically. In 101

cases in which it was used at my clinic, by Meredith Eeese, the chief

action was on the cough and expectoration, which were much lessened, but

the remedy had no essential influence on the progress of the disease.

Cod-liver Oil.—In glandular and bone tuberculosia, this remedy is

undoubtedly beneficial in improving the nutrition. In pulmonary tuber-

culosis its action is less certain, and it is scarcely worthy of the unbounded

confidence which it enjoyed for so many years. It should be given in

small doses, not more than a teaspoonful three times a day after meals.

It seems to act better in children than in adults. When it is not well

borne, a dessertspoonful of rich cream three times a day is an excellent

substitute. The clotted or Devonshire cream is preferable.

The HypopliospJiites.—These in various forms are useful tonics, but

it is doubtful if they have any other action. They certainly exercise no

specific influence upon tubercle. They may be given in the form of the

syrup of the hypophosphites of calcium, sodium, and potassium of the

U. S. P.

Arsenic.—There is no general tonic more satisfactory in cases of tuber-

culosis of all kinds than Fowler's solution. It may be given in flve-minim

doses three times a day and gradually increased
;
stopping its use when-

ever unpleasant symptoms arise, and in any case intermitting it every

third or fourth week.

One or two special methods of dealing with pulmonary tuberculosis

may here be mentioned. The local treatment, by direct injection into the

lungs, has been practised since its strong advocacy by Pepper. It has,

however, not gained the general support of the profession, and is occa-

sionally followed by serious results. As a rule, it may be practised with

impunity, and the injections may be made with a long hypodermic
needle into any portion of the lung which is diseased. Iodine, carbolic

acid, creasote (three per cent solution in almond oil), and iodoform have
been used for the purpose. The remarkable results which surgeons have

recently obtained in the treatment of joint tuberculosis by injections of

iodoform point to this as a remedy which will probably prove of service

when injected directly into the lungs.

Treatment by compressed air is in many cases beneficial, and under
its use the appetite improves, there is gain in weight, and reduction of the
fever. The air may be saturated with creasote.

IV. Treatment of Special Symptoms in Pulmonary Tuberculosis.— («)
The Fever.—There is no more difficult problem in practical therapeutics
than the treatment of the pyrexia of tuberculosis. The patient should be
at rest, and when practicable wheeled into the fresh air for as long a time
as possible during the day. Fever does not contra-indicate an out-of-door
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life, but it is well for patients with a temperature above 101° or 102° to

be at rest. For the continuous pyrexia or the remittent type of the early

stages, quinine, small doses of digitalis, and the salicylates may be tried

;

but they are uncertain and rarely reliable. Under no circumstances ia

that priceless remedy, quinine, so much abused as in the fever of tubercu-

losis. In large doses it has a moderate antipyretic action, but it is just

in these efficient doses that it is so apt to disturb the stomach.

Antipyrin and antifebrin may be used cautiously ; but it is better,

when the fever rises above 103°, to rely upon cold sponging or the tepid

bath, gradually cooled. When softening has taken place and the fever

assumes the characteristic septic type, the problem becomes still more

difficult. As shown by Chart XII (which is not by any means an ex-

ceptional one), the pyrexia, at this stage, lasts only for twelve or fifteen

hours. As a rule it is not more than from eight to ten hours in which

the fever is high enough to demand antipyretic treatment. Sometimes

antifebrin, given in two-grain doses every hour for three or four hours

before the rise in temperature takes place, either prevents entirely or

limits the paroxysm. If the temperature begins to rise between two and

three in the afternoon, the antifebrin may be given at eleven, twelve, one,

and, if necessary, at two. It answers better in this way than given in the

single doses. Careful sponging of the extremities for from half an hour

to an hour during the height of the fever is useful. Quinine is of little

benefit in this type of fever ; the salicylates still less.

{b) Sioeating.—Atropine, in doses of gr. ylu—sV? ^^^^ aromatic

sulphuric acid in large doses, are the best remedies. When there are

cough and nocturnal restlessness, an eighth of a grain of morphia may

be given with the atropine. Muscarin ( Til v of a one per cent solution),

tincture of nux vomica (lU xxx), picrotoxin (gr. may be tried. The

patieiit should use light flannel night-dresses, as the cotton night-shirts,

when soaked with perspiration, have a very unpleasant cold, clammy

feeling.

(c) The cough is a troublesome, though necessary, feature in pulmo-

nary tuberculosis. Unless very worrying and disturbing sleep at night,

or so severe as to produce vomiting, it is not well to attempt to restrict

it. When irritative and bronchial in character, inhalations are useful,

particularly the tincture of benzoin or preparations of tar, creasote, or

turpentine. The throat should be carefully examined, as some of the

most irritable and distressing forms of cough in phthisis result from

laryngeal erosions. The distressing nocturnal cough, which begins just as

the patient gets into bed and is preparing to fall asleep, requires, as a rule,

preparations of opium. Codeia, in quarter or half grain doses, or the

syrupus codeise ( 3 j) may be given. An excellent combination for the

nocturnal cough of phthisis is morphia (gr. f-f), dilute hydrocyanic acid

(Til ij-iij), and syrup of wild cherry ( 3 j). The spirits of chloroform,

B. P., or the mistura chloroformi, U. S. P., or Hoffman's anodyne, given
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in whisky before going to sleep, are efficacious. Mild counter-irritation,

or the application of a hot poultice, will sometimes promptly relieve the

cough. In the later stages of the disease, when cavities have formed, the

accumulated secretion must be expectorated and the paroxysms of coughing

are now most exhausting. The sedatives, such as morphia and hydrocyanic

acid, should be given cautiously. The aromatic spirit of ammonia in full

doses helps to allay the paroxysm. When the expectoration is profuse,

creasote internally, or inhalations of turpentine and iodine, are useful.

For the troublesome dysphagia a strong solution of cocaine (gr. x) with

boric acid (gr. v) in glycerine and water ( ^ j) may be used locally.

[d] For the diarrhoea large doses of bismuth, combined with Dover

powder, and small starch enemata, with or without opium, may be given.

The acetate of lead and opium pill often acts promptly, and the acid diar-

rhoea mixture, dilute acetic acid (ttj, x-xv), morphia (gr. -|^), and acetate

of lead (gr. j-ij), may be tried.

(e) The treatment of the haemoptysis will be considered in the section

on htemorrhage from the lungs. Dyspnoea is rarely a prominent symptom
except in the advanced stages, when it may be. very troublesome and dis-

tressing. Ammonia and morphia, cautiously administered, may be used.

If the pleuritic pains are severe, the side may be strapped, or painted

with tincture of iodine. The dyspeptic symptoms require careful treat-

ment, as the outlook in individual cases depends much upon the condition

of the stomach. Small doses of calomel and soda often allay the dis-

tressing nausea of the early stage.

XXVIII. LEPROSY.

Definition.—A chronic infectious disease caused by the hacillus

leprcB, characterized by the presence of tubercular nodules in the skin

and mucous membranes (tubercular leprosy) or by changes in the nerves

(anaesthetic leprosy). At first these forms may be separate, but ulti-

mately both are combined, and in the characteristic tubercular form there

are disturbances of sensation.

Etiology.—The disease is very widely spread, and within the past

few years renewed attention has been directed to it, owing to a belief that

it is greatly on the increase. It is one of the oldest of known diseases.

At present it prevails widely, particularly in hot countries. In India it is

estimated that there are over 250,000 lepers. In Europe, where it pre-
vailed in the middle ages, it has become almost unknown except in
Norway and in the Orient. On this continent leprosy exists in the
Grulf States and extensively in Mexico. At Key West Berger states

that there are one hundred cases, and Blanc found forty lepers in Now
Orleans. A few isolated cases arrive from time to time in the cities of
the Atlantic coast. In the Northwestern States a few cases exist among
the Norwegian and Icelandic settlers. On the Pacific coast cases are seen
not infrequently among the Chinese. An endemic focus is at Tracadie,
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New Brunswick. A few cases are also met with in Cape Breton, X. S.

At Tracadie, which is on a bay of the Gulf of St. Lawrence, the disease is

limited to two or three counties which are settled by French Canadians.

The disease was imported from Normandy about the end of the last

'

century. The cases are confined in a lazaretto, to which they are sent so

soon as the disease is manifest. I made a visit to the settlement two years

ago with the medical officer, A. C. Smith, of Chatham, at which time

there were only eighteen patients in the hospital. It is interesting to

note that the disease has gradually diminished by segregation
;
formerly

there were over forty under surveillance.

In the Sandwich Islands leprosy has developed to an enormous extent.

Morrow states that in 1889 there were 1,100 lepers in the settlement at

Molokai.

In the West Indies the disease has been long endemic, and Beavan

Eake, of Trinidad, has contributed some of the most interesting of recent

clinical and pathological studies.

The disease attacks all classes and persons of all ages. It is probably

communicated by contagion. Inoculation was successfully performed by

Arning in a Hawaiian convict. Graham, who some years ago carefully

investigated the Tracadie settlement, came to the conclusion that the

disease was there probably transmitted by contagion ; and A. C. Smith,

the present medical officer, tells me that he knows of no facts which are

opposed to that view. It is, however, only contagious in - the same sense

as syphilis, and just as accidental contamination with this virus is ex-

tremely rare so it is with leprosy. The closest possible contact may take

place for years, as between parent and child, without transmission, and

not one of the Sisters of Charity who have for more than forty years so

faithfully nursed the lepers at Tracadie has contracted the disease. It

is difficult to explain the rapid spread of the disease in the Sandwich

Islands on any other view than contagion, and yet it is stiange that there

is no evidence of a primary lesion or external sore comparable to that of

syphilis. Morrow states that " in the immense majority of cases the

disease is propagated by sexual congress."

The disappearance of the disease in the middle ages no doubt resulted

directly from the isolation enforced at that time. The disease has possi-

bly in some instances been transmitted by vaccination. Hereditary trans-

mission cannot be excluded, and there is ho good reason why the disease

should not be communicated, as is syphilis, from parent to child.

Jonathan Hutchinson believes that the disease is always associated with

some special kind of food, particularly fish. Though he does not deny the

specific nature of the disease or the possibility of contagion, he would

make apparently the fish diet the tertium quid which renders the patient

susceptible, or, if I gather aright from his recent communication, with

which the poison may be taken. The facts which are manifest at the

Tracadie settlement are very much opposed to this view. If a fish diet
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could alone in any way induce the disease, by this time leprosy would be
wide-spread in the counties along the Gulf of St. Lawrence, as fish is the
main article of diet winter and summer. There is not the slightest differ-

ence in race, the mode of life, or in the surroundings of the inhabitants

in the regions adjacent to Caraquet and Tracadie, and yet leprosy has
been for nearly a century limited to two or three counties.

The Bacillus Leprae.—Hansen, of Bergen, first discovered this organ-
ism, which has many points of resemblance to the bacilhcs tuberculosis,

but can be differentiated from it. It occurs in extraordinary numbers in
the tuberculous tissue. It has been cultivated successfully (Babes), but
inoculation experiments on animals have been negative.

Morbid Anatomy.—The leprosy tubercles consist of granuloma-
tous tissue made up of cells of various sizes in a connective-tissue matrix.
The bacilli in extraordinary numbers lie partly between and partly in the
cells. The growth gradually involves the skin, producing tuberous out-
growths with intervening areas of ulceration or cicatrization, which in the
face may gradually produce the so-called fades leontina. The mucous
membranes, particularly the conjunctiva, the cornea, the larynx, may be
gradually involved. In many cases deep ulcers form which result in
extensive loss of substance or loss of fingers or toes, the so-called lepra
mutilans. In anaesthetic leprosy there is a peripheral neuritis due to the
development of the bacilli in the nerve-fibres. Indeed, this involvement
of the nerves plays a primary part in the etiology of many of the im-
portant features, particularly the trophic changes in the skin and the
disturbances of sensation.

Clinical Forms.—(a) Tubercular Leprosy.—Prior to the appear-
ance of the nodules there are areas of cutaneous erythema which may be
sharply defined and often hypera3sthetic. This is sometimes known as
macular leprosy. The affected spots in time become pigmented. In some
mstances this superficial change continues without the development of
nodules, the areas become anassthetic, the pigment gradually disappears,
and the skin gets perfectly white—the lepra alia. Among the patients
at Tracadie it was particularly interesting to see three or four in this early
stage presenting on the face and forearms a patchy erythema with slight
swelling of the skin. The diagnosis of the condition is perfectly clear,
though it may be a long time before any other than sensory changes
develop. The eyelashes and eyebrows and the hairs on the face fall out.
The mucous membranes finally become involved, particularly the mouth,
throat, and larynx

; the voice becomes harsh and finally aphonic. Death
results not infrequently from the laryngeal complications and aspiration
pneumonia. The conjunctivas are frequently attacked, and the eight is
lost by a leprous keratitis.

{i) Anesthetic Leprosy.—This remarkable form has, in characteristic
cases, no external resemblance whatever to the other variety. It usually
Degms with pains in the limbs and areas of hyperEesthesia or of numbness.

19
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Very early there may be trophic changes, seen in the formation of small

hull£e (Hillis). Macular appear upon the trunk and extremities, and after

persisting for a variable time gradually disappear, leaving areas of anaes-

thesia, but the loss of sensation may come on independently of the out-

break of maculjB. The nerve-trunks, where superficial, may be felt to be

large and nodular. The trophic disturbances are usually marked. Pem-

phigus-like bulliB develop in the afEected areas, which break and leave

ulcers which may be very destructive. The fingers and toes are liable to

contractures and to necrosis, so that in chronic cases the phalanges are

lost. The course of anaesthetic leprosy is extraordinarily chronic and may

persist for years without leading to much deformity. One of the most

prominent clergymen on this continent has had anaesthetic leprosy for

more than thirty years, which until recently has not seriously interfered

with his usefulness, and not in the slightest with his career.

Diagnosis.—Even in the early stage the dusky erythematous maculae

with hyperajsthesia or areas of anaesthesia are very characteristic. In an

advanced grade neither the tubercular nor anaesthetic forms could possi-

bly be mistaken for any other affection.

Treatment.—There are no specific remedies in the disease, and gen-

eral tonics combined with local treatment meet the only available indica-

tions. The gurjun and chaulmoogra oils have been recommended, the

former in doses of from five to ten minims, the latter in two-drachm doses.

The cases should be isolated, although the risk of catching the disease by

direct contagion is extremely slight.

XXIX. GLANDERS {Farcy).

Definition —An infectious disease of the horse, communicated occa-

sionally to man. In the horse it is characterized by the formation of

nodules, chiefly in the nares (glanders) and beneath the skm (farcy).

Etioloev —The disease belongs to the infective granulomata. ihe

local manifest;tions in the nostrils and the skin of the horse are due to

one and the same cause. The specific germ UcMus .^alle^ was discov ed

by Loeffler and Schiitz. It is a short, non-motile bacillus not unlike t^ia

of tubercle It -rows readily on the ordinary culture media. For the full

cogi^tt of glanders in man we are indebted to the labors of Rayer

wh fe monograph remains one of the best descriptions ever g-n of tlie

disease Man becomes infected by contact with diseased animals, and

usrily by inoculation on an abraded surface of the skm.

J^^^^^^
may aL be received on the mucous membrane In one of ^^^^

^^^^^

cases a gentleman was probably infected by the materia expelled from

he nostril of his horse, which was not suspected to have tl-
^-^^^^^^^^^^

Morbid Anatomy.-As in the horse, the disease may be localized

in t^noL (^and^^Tfr beneath the skin (farcy). The essential lesion
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is the granulomatous tumor, characterized by the presence of numerous
lymphoid and epithelioid cells, among and in which are seen the glanders

bacilli. These nodular masses tend to break down rapidly, and on the

mucous membrane form ulcers, while beneath the skin they form ab-

scesses. The glanders nodules may also occur in the internal organs.

Symptoms.—An acute and a chronic form of glanders may be recog-

nized in man, and an acute and a chronic form of farcy.

Acute Glanders.—The period of incubation is rarely more than three
or four days. There are signs of general febrile disturbance. At the
place of infection there are swelling, redness, and lymphangitis. Within
two or three days there is involvement of the mucous membrane of the
nose, the nodules break down rapidly to ulcers, and there is a muco-
purulent discharge. An eruption of papules, which rapidly become pust-
ules, breaks out over the face and about the joints. It has been mistaken
for variola. This was carefully studied by Kayer and is figured in his
monograph. In a Montreal case this copious eruption led the attending
physician to suspect small-pox, and the patient was isolated. There is

great swelling of the nose. The ulceration may go on to necrosis, in
which case the discharge is very offensive. The lymph-glands of the neck
are usually much enlarged. Subacute pneumonia is very apt to develop.
This form runs its course in about eight or ten days, and is invariably
fatal.

Chronic glanders is raxe and difficult to diagnose, as it is usually
mistaken for a chronic coryza. There are ulcers in the nose, and often
laryngeal symptoms. It may last for months, or even longer, and recovery
sometimes takes place. The diagnosis may be extremely difficult. In
such cases cultures should be made and portions of the pure culture inocu-
lated in the guinea-pig. The animal dies within thirty hours, and the
testicles are found to be enormously swollen and already in the condition
of abscess.

_

Acute farcy in man results usually from the inoculation of the virus
mto the skin. There is an intense local reaction with a phlegmonous in-
flammation. The lymphatics are early affected, and along their course
there are nodular subcutaneous enlargements, the so-called farcy buds,
which may rapidly go on to suppuration. There are pains and swellingm the joints and abscesses may form in the muscles. The symptoms are
those of an acute infection, almost like an acute septicemia. The nose is
not mvolved and the superficial skin eruption is not common.

The disease is fatal in a large proportion of the cases, usually in from
twelve to fifteen days.

Chronic farcy is characterized by the presence of localized tumors, usu-
ally m the extremities. These tumors break down into abscesses, and
sometimes form deep ulcers, without much inflammatory reaction and
without special involvement of the lymphatics. The disease may last for
months or even years. Death may result from pyjemia, or occasionally
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acute glanders develops. The celebrated French veterinarian Bouley had

it and recovered.

The disease is transmissible also from man to man. "Washer-women

have been infected from the clothes of a patient. In the diagnosis of this

affection the occupation is very important. Nowadays, in cases of doubt,

the inoculation should be made in animals, as in this way the disease can

be readily determined. Mallein, a product of the growth of the bacilli, is

now used for the purpose of diagnosing glanders in animals.

Treatment.—If seen early, the wound should be either cut out or

thoroughly destroyed by caustics and an antiseptic dressing applied. The

farcy buds should be early opened. In the acute cases there is very little

hope. In the chronic cases recovery is possible, though often tedious.

XXX. ACTINOMYCOSIS.

Definition.—A chronic infective disorder produced- by the acti-

nomyces or ray-fungus.

Etiology.—The disease is wide-spread among cattle, and occurs also

in the pig. It was first described by Bollinger in the ox, in which it forms

the affection known in this country as " big-jaw." Examples of the dis-

ease were common in the cattle killed at the abattoir in Montreal. In man

the disease was first described by James Israel, and subsequently Ponfack

insisted upon the identity of the disease in man and cattle.

In this country and in England the disease is rare. It is not uncom-

mon in Germany and Eussia. To the end of 1892 about 450 cases had

been described (Leith, Edinburgh Hospital Eeports, vol. n). It is nearly

three times as common in men as in women.
, , ,

•

The parasite belongs probably to the Cladothrix group of bacteria.

In both man and cattle it can be seen in the pus from the affected region

as yellowish or opaque grannies from one half to two millimeti;es m diam-

eter, which are made up of cocci and radiating threads, which present

bulbous, club-like terminations.

The relation of these three elements is still in dispute.

The parasite has been successfully cultivated, and the disease has been

inoculated both with the natural and artificially grown fungus.
•

The Mode of Infection—There is no evidence of direct infection with

the flesh or milk of diseased animals. The fungus has not been detected

outside the body. It seems highly probable that it is taken in with the

food. The site of infection in a majority of cases in man and animals is

in the mouth or neighboring passages. In the cow, possibly also in man,

ears of barley or rye have been carriers of the fungus.

Morbid Anatomy.-In the earliest stages of its growth the para-

sitemias JSeto a smalUranulation tumor not unlike tl-t pro uc^^^^^^^

the bacillus tuberculosis, which contains, in addition to small round cells,
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epithelioid elements and giant cells. After it reaches a certain size there

is great proliferation of the surrounding connective tissue, and the growth

may, particularly in the jaw, look like, and was long mistaken for, osteo-

sarcoma. Finally suppuration occurs, which, according to Israel, may be

produced directly by the fungus itself.

Clinical Forms.— («) Alimentary Canal.—Israel is said to have

found the fungus in the cavities of carious teeth. The jaw has been in-

volved in a number of cases in man. The patient comes under observation

with swelling of one side of the face, or with a chronic enlargement of the

jaw which may simulate sarcoma.

The tongue has been involved in several cases, forming small growths,

which in one instance were primary, in the other secondary, to disease of

the jaw. In the intestines the disease may occur either as a primary or sec-

ondary affection. At the Oharite, Berlin, in 1884, 1 saw with Oscar Israel

a remarkable instance in which there were actinomycotic ulcers in the

small intestines. Cases have been reported of pericsecal abscess due to the
fungus. An instance of primary actinomycosis of the large intestine with
metastases has also been described. Ransom has found the actinomyces
in the stools. The liver may be affected primarily, as in the case reported
by Sharkey and Acland. The actinomycotic abscesses present a reticular

or honeycomb-like arrangement (Leith).

(b) Pulmonary Actinomycosis.—In September, 1878, James Israel de-
scribed a remarkable mycotic disease of the lungs, which subsequent obser-

vation showed to be the affection described the year before by Bollinger in
cattle. Since that date thirty-four instances have been reported in which
the lungs were affected. Hodenpyl has analyzed these and reports two
cases from the Roosevelt Hospital.

It is a chronic infectious disorder of the lungs, characterized by cough,
fever, wasting, and a muco-purulent, sometimes fcBtid, expectoration.
The lesions are unilateral in a majority of the cases. Hodenpyl classifies

them in three groups : (1) Lesions of chronic bronchitis; in one case the
diagnosis was made by the presence of the actinomyces in the sputum.
(3) Miliary actinomycosis, closely resembling miliary tubercle, but the
nodules are seen to be made up of groups of fungi, surrounded by granu-
lation tissue. This form of pulmonary actinomycosis is not infrequent in
oxen with advanced disease of the jaw or adjacent structures. (3) The
cases in which there is more extensive destructive disease of the lungs,
broncho-pneumonia, interstitial changes, and abscesses, the latter forming
cavities large enough to be diagnosed during life. Actinomycotic lesions of
other organs are often present in connection with the pulmonary disease

;

erosion of the vertebrae, necrosis of the ribs and sternum, subcutaneous
abscesses, and occasionally metastases in all parts of the body.

8ympto7ns.—The fever is of an irregular type and depends largely on
the existence of suppuration. The cough is an important symptom, and
the diagnosis in eighteen of the cases was made during life by the dis-
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covery of the actinomyces. Deatli results usually with septic symptoms.

Occasionally there is a condition simulating tj'phoid fever. The average

duration of the disease was ten months. Of the thirty-four cases all died

except two. Clinically the disease closely resembles certain forms of pul-

monary tuberculosis and of foetid bronchitis. It is not to be forgotten in

the examination of the sputum that, as Bizzozero mentions, certain degen-

erated epithelial cells may resemble the fungus. The radiating leptothrix

threads about the epithelium of the mouth sometimes present a striking

resemblance.

(c) Cutaneous Actinomycosis.—In several instances in connection with

chronic ulcerative diseases of the skin the ray-fungus has been found. It

is a very chronic affection resembling tuberculosis of the skin, associated

with the development of tumors which suppurate and leave open sores,

which may remain for years.

(d) Cerebral Actinomycosis.—Bollinger has reported an instance of

primary disease of the brain. The symptoms were those of tumor. A
second remarkable case has been reported by Gamgee and Delepine. The

patient was admitted to St. George's Hospital with left-sided pleural effu-

sion. At the post morteni three pints of purulent fluid were found in

the left -pleura; there was an actinomycotic abscess of the liver, and in

the brain there were abscesses in the frontal, parietal, and temporo-sphe-

noidal lobes which contained the mycelium, but no clubs. A third case,

reported by 0. B. Keller, had empyema necessitatis, which was opened

and actinomyces were found in the pus. Subsequently she had Jack-

sonian epilepsy, for which she was trephined twice and abscesses opened,

which contained actinomyces grains. Death occurred after the second

operation.

Diagnosis.—The disease is often mistaken for and is in reality a

chronic pysemia. The only test is the presence of the actinomyces in the

pus. Metastases may occur as in pysemia and in tumors. The tendency,

however, is rather to produce a local purulent affection which erodes the

bones and is very destructive. In cattle the disease may cause metastases

without any suppuration; thus in a Montreal case the jaw and tongue

were the seat of the most extensive disease with very slight suppuration,

while the lungs presented numbers of secondary growths containing the

fungus.

Treatment.—This is largely surgical and is practically that of py-

aemia. Incision of the abscess, removal of the dead bone, and thorough

irrigation are appropriate measures. Thomassen has recommended iodide

of potassium, which, in doses of from forty to sixty grains daily, has proved

curative in a number of recent cases.
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XXXI. INFECTIOUS DISEASES OF DOUBTFUL NATURE.

(1) FEBRICULA—EPHEMERAL FEVER

Definition.—Fever of slight duration, probably depending upon a

variety of causes.

A febrile paroxysm lasting for twenty-four hours and disappearing com-

pletely is spoken of as ephemeral fever. If it persists for three, four, or

more days without local affection it is referred to as febricula.

The cases may be divided into several groups

:

(a) Those which represent mild or abortive types of the infectious

diseases. It is not very infrequent, during an epidemic of typhoid, scarlet

fever, or measles, to see cases with some of the prodromal symptoms and

slight fever which persist for two or three days without any distinctive

features. I have already spoken of these in connection with the abortive

type of typhoid fever. Possibly, as Kahler suggests, some of the cases of

transient fever are due to the rheumatic poison.

(b) In a larger and perhaps more important group of cases the symp-

toms develop with dyspepsia. In children indigestion and gastro-intes-

tinal catarrh are often accompanied by fever. Possibly some instances

of longer duration may be due to the absorption of certain toxic sub-

stances. Slight fever has been known to follow the eating of decompos-

ing substances or the drinking of stale beer; but the gastric juice has.

remarkable antiseptic properties, and the frequency with which persons

take froni choice "articles which are " high," shows that poisoning is not

likely to occur unless there is existing gastro-intestinal disturbance.

(c) Cases which follow exposure to foul odors or sewer-gas. That a
febrile paroxysm may follow a, prolonged exposure to noxious odors has

long been recognized. The cases which have been described under this

heading are of two kinds : an acute severe form with nausea, vomiting,

colic, and fever, followed perhaps by a condition of collapse or coma

;

secondly, a form of low fever with or without chills. A good deal of

doubt still exists in the minds of the profession about these cases of so-

called sewer-gas poisoning. It is a notorious fact that workers in sewers

are^remarkably free from disease, and in many of the cases which have
been reported the illness may have been only a coincidence. There are

mstances in which persons have been taken ill with vomiting and slight

fever after exposure to the odor of a very offensive post-mortem. Whether
true or not, the idea is firmly implanted in the minds of the laity that very
powei-ful odors from decomposing matters may produce sickness.

{d) Many cases doubtless depend upon slight unrecognized lesions,

such as tonsillitis or occasionally an abortive or larval pneumonia. Chil-
dren are much more frequently affected than adults.

The symptoms set in, as a rule, abruptly, though in some instances
there may have been preliminary malaise and indisposition. Headache,
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loss of appetite, and furred tongue are present. The urine is scanty and

high-colored, the fever ranges from 101° to 103°, sometimes in children it

rises higher. The cheeks may be flushed and the patient has the outward

manifestations of fever. In children there may be bronchial catarrh with

slight cough. Herpes on the lips is a common symptom. Occasionally

in children the cerebral symptoms are marked at the outset, and there

may be irritation, restlessness, and nocturnal delirium. The fever termi-

nates abruptly by crisis from the second to the fourth day ; in some in-

stances it may continue for a w^eek.

The diagnosis generally rests upon the absence of local manifestations,

particularly the characteristic skin rashes of the eruptive fevers, and most

important of all the rapid disappearance of the pyrexia. The cases most

readily recognized are those with acute gastro-intestinal disturbance.

The treatment is that of mild pyrexia—rest in bed, a laxative, and a

fever mixture containing nitrate of potash and sweet spirits of nitre.

(3) WEIL'S DISEASE.

Acute Febrile Icterus.—In 1886 Weil described an acute infectious

disease, characterized by fever and jaundice. Much discussion has taken

place concerning the true nature of this affection, but it has not been

definitely determined whether it is a specific disease or only a jaundice

which may be due to various causes. The majority of the cases have oc-

curred during the summer months. The cases have occurred in groups in

different cities. A few cases have been reported in this country (Lan-

phear). Males are most frequently affected. Many of the cases have been

in butchers. The age of the patients has been from twenty-five to forty.

The disease sets in abruptly, usually without prodromes and often

with a chill. There are headache, pains in the back, and sometimes in-

tense pains in the legs and muscles. The fever is characterized by marked

remissions. Jaundice appears early. The liver and spleen are usually

swollen ; the former may be tender. The jaundice may be light, but in

many of the cases described it has been of the obstructive form, and the

stools have been clay-colored. Gastro-intestinal symptoms are rarely pres-

ent. The fever lasts from ten to fourteen days ; sometimes there are slight

recurrences, but a definite relapse is rare.
_

Albumen is usually present in the urine ; hematuria has occurred m
some cases.

Cerebral symptoms, delirium and coma, have been met.

In the few post mortems which have been made nothing distinctive

has been found. The investigations of Jaeger render it not impossible

that this epidemic form of jaundice depends upon infection with a pro-

teus

—

bacillus proteus fluorescens.
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(3) MILK-SICKNESS.

This remarkable disease prevails in certain districts of the United

States, west of the Alleghan}' Mountains, and is connected with the affec-

tion in cattle known as the trembles. It prevailed extensively in the early

,
settlements in certain of the Western States and proved very fatal. The
general opinion is that it is communicated to man only by eating the flesh

or drinking the milk of diseased animals. The butter and cheese are also

poisonous. In animals, cattle and the young of horses and sheep are most

susceptible. It is stated that cows giving milk do not themselves show
marked symptoms unless driven rapidly, and, according to Graff, the secre-

tion may be infective when the disease is latent. When a cow is very ill,

food is refused, the eyes are injected, the animal staggers, the entire mus-

cular system trembles, and death occurs in convulsions, sometimes with

great suddenness. Nothing definite is known as to the cause of the dis-

ease. It is most frequent in new settlements.

In man the symptoms are those of a more or less acute intoxication.

After a few days of uneasiness and distress the patient is seized with pains

in the stomach, nausea and vomiting, fever and intense thirst. There is

usually obstinate constipation. The tongue is swollen and tremulous, the

breath is extremely foul and, according to Graff, is as characteristic of the

disease as the odor is of small-pox. Cerebral symptoms—restlessness,

irritability, coma, and convulsions—are sometimes marked, and there may
gradually be produced a typhoid state in which the patient dies.

The duration of the disease is variable. In the most acute forms death
occurs within two or three days. It may last for ten days, or even for

three or four weeks. Graff states that insanity occurred in one case. The
poisonous nature of the flesh and of the milk has been demonstrated ex-

perimentally. An ounce of butter or cheese, or four ounces of the beef,

raw or boiled, given three times a day, will kill a dog within six days.

No definite pathological lesions are known. Fortunately, the disease has
become rare, and the observation of Drake, Yandell, and others, that the

disease gradually disappears with the clearing of the forests and improved
tillage, has been amply substantiated. It still prevails in parts of North
Carolina.

(4) MALTA FEVER.

This disease, also known as Mediterranean fever, Neapolitan fever, and
rock fever, has been studied particularly by the naval and military medi-
cal officers who have been stationed on the island of Malta. It prevails
also in Naples and other districts of the Mediterranean. While endemic
in the island of Malta, the disease in some years reaches epidemic propor-
tions. Young persons are, as a rule, affected. The incubation may be
from six to ten days.

The symptoms are thus briefly and clearly described in an editorial in
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the British Medical Journal :
* " The disease declares itself gradually, with

headache, sleeplessness, loss of appetite, and thirst, often without shiver-

ing or diarrho3a, and without spots. Symptoms of this kind, with more

or less severity, last for three or four weeks
;
apparent but deceptive con-

valescence then usually sets in, to be followed in a few days by a relapse,

with rigors, intense headache and fever, with, frequently, diarrhoea. In

this state the patient may continue for five or six weeks, with more or less

delirium. Improvement again sets in, to be followed, it may be, by an-

other relapse in about ten days or a fortnight, with shivering, headache,

sleeplessness, great debility, with night-sweats, pains in the hips, knees,

ankles, and elbows, and often in one or both testicles. Again, the patient

enters on a state of convalescence, which may last for a month or six

weeks. The old symptoms may again appear, with extreme debility, a

thickly coated tongue, with thirst, a temperature ranging from 105° Fahr.

in the evening to nearly normal in the morning, with night-sweats bring-

ing no relief to the general distress. The rheumatic symptoms are the

most constant and the most distressing ; all the joints, large and small,

may suffer. Dr. Veale described cases in which the intervertebral jomts,

especially those of the lumbar region and the sacro-iliac synchondroses,

were so severely affected that the patient "dreads every movement"; he

will lie for days in one position, risking the formation of bed-sores, and

resisting the desire to evacuate his bowels rather than encounter the suf-

fering that a movement will entail. Oftentimes the tendo Achillis and

the fibrous structures around the ankle-joint are involved ;
but perhaps

the lumbar aponeuroses and the sheaths of the nerves issuing from the

sacral plexus are still more commonly affected."
_

The affection is distinct from either typhoid fever or malaria, ihe

mortality is about two per cent. According to Bruce, no characteristic

typhoid lesions are found in fatal cases. This author has described the

presence of a micrococcus in the spleen. The researches of Hughes con-

firm the observations of Bruce, and the micrococcus mehtensu, as it is

called, has been obtained in pure cultures, and in six cases the disease

has been reproduced in monkeys.
^ ^^ ^ .

Fortunately, the mortality is not great. With reference to the treat-

ment, Bruce concludes that it should be directed principally o keeping

the patient's strength up by fluid, easily digested food, by stimulants when

required, and by attention to ordinary hygienic principles. The removal

of the patient from the infected area does not cut short the fever.

(5) MOUNTAIN FEVER-MOUNTAIN SICKNESS.

Residence for a time at a high altitude is in some instances followed by

a group of symptoms to which the term mountain sickness or mountain

* Vol. i, 1889.
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fever has been given. Several distinct diseases have undoubtedly been

described. It is by no means certain that there is a special affection to

which the term may be applied. An important group, the mountain

aiicBmia, is associated with the anchylosioma, which has not yet been met

with in this country. A second group of cases belongs unquestionably to

typhoid fever, and undoubted instances of this disease occurring in mount-

ainous regions in the West are referred to as mountain fever.

In the very full and clear report which Hoff * gives of five cases, the

clinical picture is that of typhoid fever, and one of the patients died of

perforation of the ileum with well-defined typhoid lesion. Even from the

clinical reports, unless biased by notions of a rigidly characteristic picture

of the disease, one might have said that all of Surgeon Hofl's cases were

typhoid fever, and the post-mortem record leaves no question as to the

nature of the malady. Woodward, commenting upon this communication,

states that there is in the United States Army Medical Museum a second

specimen from the case of so-called mountain fever contributed by Sur-

geon Girard.

Smart, who reviewed the entire question a few years ago, regarded the

disease as a typho-malarial fever; but there is nothing in his account

opposed to the opinion that it is a typhoid fever.

The term mountain sickness should properly be applied to the remark-

able phenomena which develop in very high altitudes. The condition

has been very accurately described by Mr. Whymper. In the ascent of

Chimborazo they were first affected at a height of 16,664 feet. The symp-

toms were severe headache, gasping for breath, evidently urgent besoin de

respirer. The throat was parched, and there was intense thirst, loss of

appetite, and general malaise. Mr. Whymper's temperature was 1004°.

The symptoms in his case lasted for nearly three days. In a less aggra-

vated form such symptoms may present themselves at much lower levels,

and in the ascent of the railroad at Pike's Peak many persons suffer

from distress in breathing. The original cases described by General

Fremont were of this nature.

(6) MILIARY FEVER—SWEATING SICKNESS.

The disease is characterized by fever, profuse sweats, and an eruption
of miliary vesicles. The disease prevailed and was very fatal in England
in the fifteenth and sixteenth centuries, but of late years it has been con-
fined entirely to certain districts in France (Picardy) and Italy. An
epidemic of some extent occurred iu France in 1887. Hirsch gives a
chronological account of 194 epidemics between 1718 and 1879, many
of which were limited to a single village or to a few localities. Occasion-
ally the disease has become widely spread. Slight epidemics have oc-

* American Journal of the Medical Sciences, January, 1880.
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ciirred in Germany and Switzerland, They are usually of short duration,

lasting only for three or four weeks—sometimes not more than seven or

eight days. As in influenza, a very large number of persons are attacked in

rapid succession. In the mild cases there is only slight fever, with loss of

appetite, an erythematous eruption, profuse perspiration, and an outbreak

of miliary vesicles. The severe cases present the symptoms of intense

infection—delirium, high fever, profound prostration, and haemorrhage.

Tlie death-rate at the outset of the disease is usually high, and, as is so

graphically described in the account of some of the epidemics of the mid-

dle ages, death may follow in & few hours.

(7) FOOT AND MOUTH DISEASE—EPIDEMIC STOMATITIS—

APHTHOUS FEVER.

Foot and mouth disease is an acute infectious disorder met with chiefly

in cattle, sheep, and pigs, but attacking other domestic animals. It is of

extraordinary activity, and spreads with " lightning rapidity " over vast

territories, causing very serious losses. In cattle, after a period of incuba-

tion of three or five days, the animal gets feverish, the mucous membrane

of the mouth swells, and little grayish vesicles the size of a hemp seed

begin to develop on the edges and lower portion of the tongue, on the

gums, and on the mucous membrane of the lips. They contain at first a

clear fluid, which becomes turbid, and then they enlarge and gradually

become converted into superficial ulcers. There is ptyalism, and the

animals lose flesh rapidly. In the cow the disease is also frequently seen

about the udder and teats, and the milk becomes yellowish-white in color

and of a mucoid consistency.

The transmission to man is by no means uncommon, and> of late sev-

eral important epidemics have been studied in the neighborhood of Berlin.

Dr. Salmon informs me that in the United States foot and mouth disease

has very rarely occurred, but in 1870, as well as in 1841, the disease was

communicated in a few instances to man. In Zuill's translation of Fried-

berger and Frohner's Pathology and Therapeutics of Domestic Animals

(Philadelphia, 1895) the disease is thus described: "Transmission of

aphthous fever to man is not rare. The veterinarian has oftener occasion

to observe it than the physician. The use of milk from aphthous cows

contaminates children quite frequently and is fatal to them. This may

also happen through ingestion of butter or cheese made of milk coming

from aphthous animals, or also directly through wounds of the arms,

hands, or by intermediary agents. In man the symptoms are: fever,

digestive troubles, and vesicular eruption upon the lips, the buccal and pha-

ryngeal mucous membranes (angina). The disease does not seem to be

transmissible through the meat of diseased animals. Perhaps the serious

affections of the skin which were observed to develop in children after
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vaccination (especially in 18S3-'84) may have been determined by mis-

taking the mammary eruption of aphthous fever for cow-pox."

In wide-spread epidemics there has been sometimes a marked tendency

to htemorrhages. The disease runs, as a rule, a favorable course, but in

Siegel's report of a recent epidemic the mortality was 8 per cent.

Several forms of micro-organisms have been described in connection

with it.

When epidemics are prevailing in cattle the milk should be boiled,

and the proper prophylactic measures taken to isolate both the cattle and

the individuals who come in contact with them.



SECTION II.

COlSrSTITUTIOl^AL DISEASES.

I. RHEUMATIC FEVER.

Definition.—An acute, non-contagious, febrile affection, depending

upon an unknown infective agent, and characterized by multiple arthritis

and a special tendency to involve the heart.

Etiology.—Acute rheumatism prevails in temperate and in humid

climates. It is rare in the tropics. Newsholme (Milroy Lectures, 1895)

concludes that the disease occurs in epidemics without regular periodicity,

but which recur at intervals of three, four, or six years; that they vary

much in intensity ; a severe epidemic is apt to be followed by two or three

light outbreaks. It prevails most extensively during the spring months.

In Bell's statistics, of 456 cases treated at the Montreal General Hospital

during ten years, the largest number of cases were admitted in February,

March, and April. The same proportion seems true in Europe and in the

cities of the Atlantic coast.

^ge.—Young adults are most frequently affected, but the disease is by

no means uncommon in children between the ages of ten and fifteen years.

Sucklings are rarely affected, and probably many of the cases which have

been described belong to a totally different affection, the arthritis of in-

fants. In exceptional cases, however, ti'ue rheumatism does occur. The

following age table is based upon 456 cases admitted to the Montreal Gen-

eral Hospital: Under 15 years, 4-38 per cent; from 15 to 25 years, 48-68

per cent; from 25 to 35 years, 25-87 per cent; from 35 to 45 years, 13-6

per cent ; above 45 years, 7-4 per cent. Of the 655 cases analyzed by

Whipham for the Collective Investigation Committee of the British Medi-

cal Association, only 32 cases occurred under the tenth year and 80 per

cent between the twentieth and fortieth year. These figures scarcely give

the ratio of cases in children.

Sex.—If all ages are taken, males are affected oftener than females.

In the Collective Investigation Eeport there were 375 males and 279

females. Up to the age of twenty, however, females predominate. Be-

• tween the ages of ton and fifteen girls are more prone to the disease.
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Occupations which necessitate exposure to cold and to great changes

in temperature predispose strongly to rheumatism. We meet the disease

oftenest in drivers, servants, bakers, sailors, and laborers. Heredity seems

in some cases to have a special influence, and the disease is more common
in certain families. Of all etiological factors, cold is believed to be the

most potent. Many cases follow a sudden wetting or chilling of the skin.

The essential cause of rheumatism is still unknown. There are three

chief theories

:

(a) Metabolic : that it depends upon a morbid material produced

within the system in defective processes of assimilation. It has been sug-

gested that this material is lactic acid (Prout) or certain combinations

with lactic acid (Latham). Our knowledge of the chemical relations of

the various products produced in the regressive nutritive changes is too

limited to base much reliance upon these views. Eichardson claims to

have produced rheumatism by injecting lactic acid and by its internal ad-

ministration.

(b) The nervous theory advanced by J. K. Mitchell has many advo-

cates. According to this view, either the nerve-centres are primarily

affected by cold and the local lesions are really trophic in character, or

the primary nervous disturbance leads to errors in metabolism and the

accumulation of lactic acid in the system. The advocates of this view
regard as analogous the arthropathies of myelitis, locomotor ataxia, and
chorea.

(c) Germ theory : that the arthritis is due to a specific microbe. In
favor of this view may be mentioned the close analogy which exists be-

tween rheumatism and certain of the infectious diseases. The analogy is

marked with gonorrhoea, scarlet fever, and septic processes, which are fre-

quently associated with arthritis and endocarditis. The investigations

hitherto made have not, however, shown the constancy of any micro-
organism in the disease. Sahli has found an organism resembling the
staphylococcus citreus, but of low virulence; and Leyden a diplococcus
differing from that of pneumonia.

Morbid Anatomy.—There are no changes characteristic of the
disease. The affected joints show hypera3mia and swelling of the synovial
membranes and of the ligamentous tissues. There may be slight erosion
of the cartilage. The fluid in the joint is turbid, albuminous in charac-
ter, and contains leucocytes and a few fibrin fiakes. Pus is very rare in
uncomplicated cases. Eheumatism rarely proves fatal, except when there
are serious complications, such as pericarditis, endocarditis, myocarditis,
pleurisy, or pneumonia. The conditions found have nothing peculiar,
nothing to distinguish them from other forms of inflammation. In death
from hyperpyrexia no special changes occur. The blood usually contains
an excessive amount of fibrin. In the secondary rheumatic inflammations,
as pleurisy and pericarditis, various pus organisms have been found, possi-
bly the result of a mixed infection.
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Symptoms.—As a rule, the disease sets in abruptly, but it may be

preceded by irregular pains in the joints, slight malaise, sore throat, and

particularly by tonsillitis, A definite rigor is uncommon; more often

there is slight chilliness. The fever rises quickly, and with it one or more

of the joints become painful. Within twenty-four hours from the onset,

the disease is fully developed. The temperature range is from 102° to

104°. The pulse is frequent, soft, and usually above 100. The tongue is

moist, and rapidly becomes covered with a white fur. There are the ordi-

nary symptoms associated with an acute fever, such as loss of appetite,

thirst, constipation, and a scanty, highly acid, highly colored urine. In a

majority of the cases there are profuse, very acid sweats, of a peculiar sour

odor. Sudaminal and miliary vesicles are abundant. The mind is clear,

except in the cases with hyperpyrexia. The affected joints are painful to

move, and soon become swollen and hot, and present a reddish flush.

The knees, ankles, elbows, and wrists are the joints usually attacked, not

together, but successively. For example, if the knee is first affected, the

redness may disappear from it as the wrists become painful and hot.

The disease is seldom limited to a single articulation. The amount of

swelling is variable. Extensive effusion into a joint is rare, and much of

the enlargement is due to the infiltration of the periarticular tissues with

serum. The swelling may be limited to the joint proper, but in the wrists

and ankles it sometimes involves the sheaths of the tendons and produces

great enlargement of the hands and feet. Corresponding joints are often

affected. In attacks of great severity every one of the larger joints may

be involved. The vertebral, sterno- clavicular, and phalangeal articula-

tions are less often inflamed in acute than in gonorrhoea! rheumatism.

Perhaps no disease is more painful than acute polyarthritis. The in-

ability to change the posture without agonizing pain, the drenching

sweats, the prostration and utter helpl'essness, combine to make it one of

the most distressing of febrile affections. A special feature of the disease

is the tendency of the inflammation to subside in one joint while develop-

ing with great intensity in another.
^

The temperature range in an ordinary attack is between 102 and

104° It is peculiarly irregular, with marked remissions and exacerba-

tions, depending very much upon the intensity and extent of the articular

inflammation. Defervescence is usually gradual. The profuse sweats

materially influence the temperature curve. If a two-hourly chart is made

and observations upon the sweats are noted, the remissions will usually be

found coincident with the sweats. The perspiration is sour-smellmg and

acid at first; but, when persistent, becomes neutral or even alkahne.

The blood is profoundly and rapidly altered in acute rheumatism.

There is, indeed, no acute febrile disease in which the anaemia develops

with greater rapidity. There is a well-marked leucocytosis.

With the high fever a murmur may often be heard at the apex re-

gion. Endocarditis is also a common cause of an apex bruit. Ihe heart
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should be carefully examined at the first visit and subsequently each
day.

The urine is, as a rule, reduced in amount, of high density and high col-
or. It is very acid, and, on cooling, deposits urates. The chlorides may be
greatly diminished or even absent. Febrile albuminuria is not uncommon.

The saliva may become acid in reaction and is said to contain an
.excess of sulphocyanides.

Subacute Kheumatism.

This represents a milder form of the disease, in which all the symp-
toms are less pronounced. The fever rarely rises above 101° ; fewer joints
are involved

;
and the arthritis is less intense. The cases may drag on for

weeks or months, and the disease may finally become chronic. It should
not be forgotten that in children this mild or subacute form may be asso-
ciated with endocarditis or pericarditis.

Complications.—These are important and serious.

(1) Hyperpyrexia.—The temperature may rise rapidly a few days after
the onset, and be associated with delirium; but not necessarily, for the
temperature may rise to 108° or, as in one of Da Costa's cases, 110°, without
cerebral symptoms. The delirium may precede or follow the onset of the
hyperpyrexia. As a rule, with the high fever, the pulse is feeble and fre-
quent, the prostration is extreme, and finally stupor supervenes.

(2) Cardiac Affections.—(a) Endocarditis, the most frequent and seri-
ous complication, occurs in a considerable percentage of all cases The
statistics upon this point are not of much value, as the diagnosis has been
based, as a rule, upon the development of a systolic murmur at apex or
base. This is quite untrustworthy; since it may depend upon causes
other than endocarditis. The mitral segments are most frequently in-
volved and the affection is usually of the simple, verrucose variety. Ulcer-
ative endocarditis in the course of acute rheumatism is very rare. Of 209
cases of this disease which I analyzed, in only U did the symptoms of aspere endocarditis arise during the progress of acute or subacute rheuma-

^'f
c^^Pli^'-^tion, in itself, is rarely dangerous. It produces fewmptoms and IS usually overlooked. Unhappily, though the valve at thetime may not be seriously damaged, the inflammation starts changes whichlead to sclerosis and retraction of the segments, and so to chronic valvular

c^3J'7r^'f "^^^ i^'^ependently of or together with endo-

lent or
''^^P^' «^^°-fibrinous, or in children puru-

t sm t^^rf\Z"
"'"'^ f^-^q^«^tly in connection with rheuma-

r .
1'' ^^^^t^on^ combined. The physical signs are very

sect n A • T''
^^"^ ^^^^"^^^ '^^ -PP-pHatl
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(c) MwcardUis is most frequent in eonnection with endo-lK-ricaidial

clianges. The anatomical condition is a granular or tatty degenerat.on of

the heart-mnsele, which leads to weakening of the walls and to dilata-

tion It is not, I think, nearly so common as the other cardiac aflections.

S West has reported ' instances of acute dilatation of the heart m rheu-

matic fever, in one of which marked fatty changes were found in the

''^3) Pulmonary Affections.-Pneumonia and pleurisy are not uncom-

mon, and frequently accompany the casesof endo-pericard.trs. Accordmg

to ioward's analysis of a large number of ca.es, there were pu n ona y

complications in only 10-6 per cent of cases of rheumafc

68 per cent of cases of pericarditis; and in 71 per cent of cases of endo-

peiLrditis. Congestion of the lung is occasionally found, and m several

cases has proved rapidly fatal.
>,,r,„r-

(41 Cerebral Complications.-These are due, m part to the hyper

pyr X a and in part to the special action upon the bram o the toxic ag n

the disease. 'They ma, be grouped as follows: («) .^'^^^

usually associated with the hyperpyrexia, but -^--^

''^fX^'''^,^!
It may be active and noisy in character; more rarely a low muttering

delWnm passing into stupor and coma. Special mention must be made

of 3eUrium which occurs in connection with rheumatic pencarditis

De Wnm, too, may be excited by the salicylate of soda,

^^^^f;^^^^
its administration, or more commonly a week or en d"?;

'f^um or con^
which is more serious, may develop without prehmmary delnium oi con

vllons and may prove rapidly fatal. Certain of these cases are asso-

Itated w tl hyperpyrexia ; but Southey has reported the case of a girl wM

wWrevfous delirium or high fever, became comatose, and died in less

rhan ln hour. A certain number of such cases, as those reported by Da

Sa have been associated with marked renal changes and were evident ,

uremic The coma may develop during the attack, or after convalescence

h^ t in I) Cmvlicn. are less common, though theJ
-"JJ

P'«*

th^ com 0 37 observations cited by Besnier, there were 3 of del, mm,

!n yTol convulsions, 17 of coma and convulsions, M of detoium, corn^

as extUly common. A red miliary rash may
^^^^ '^JZ,,,,^

form eruptions are occasionally seen. Pmpma, witn or
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may occur, and various forms of erythema. It is doubtful whether the
cases of extensive purpura with urticaria and arthritis—peliosis rheumatica
—belong truly to acute rheumatism.

(6) Rheumatic Nodules.—These curious structures, in the form of small
subcutaneous nodules attached to the tendons and fascite, have been known
for some years

;
but special attention has been paid to them of late, since

their careful study by Barlow and Warner. They vary in size from a
small shot to a large pea, and are most numerous on the fingers, hands,
and wrists. They also occur about the elbows, knees, the spines of the
vertebra;, and the scapulae. They are not often tender. They do not
necessarily come on during the fever, but may be found on its decline, or
even independently altogether of an acute attack.

. They may develop
with great rapidity and usually last for weeks or months. They are more
common in children than in adults, and their presence may be regarded
as a positive indication of rheumatism. They have been noted particularly
in association with severe and chronic rheumatic endocarditis. They may
occur in large numbers in adults, as in a case reported from my clinic in
Philadelphia, by J. K. Mitchell. Histologically they are made up of round
and spindle-shaped cells.

The course of acute rheumatism is extremely variable. It is, as Austin
Fhnt first showed, a self-limited disease, and it is not probable that medi-
cmes have any special influence upon its duration or course. Gull and
Sutton who likewise studied a series of sixty-two cases without special
treatment arrived at the same conclusion.

Diagnosis.—Practically, the recognition of acute rheumatism is very
easy; but there are several afEections which, in some particulars, closelv
resemble it.

^ > j

(1) Multiple Secondary Arthritis.-Under this term may be embraced
the various forms of arthritis which come on or follow in the course
01 the infective diseases, such as gonorrhoea, scarlet fever, dysentery, and
cerebro-spmal meningitis. Of these the gonorrhceal form will receive
special consideration and is the type of the entire group.

(^) Septic Arthritis, which develops in the course of pygemia from
any cause, and particularly in puerperal fever. No hard and fast line
can be drawn between these and the cases in the first group ; but the
inflammation rapidly passes on to suppuration and there is more or less
aestruction of the joints. The conditions under which the arthritis de-
velops give a clew at once to the nature of the case. Under this sectionmay also be mentioned :

(a) Acute necrosis or acute osteo-onyelitis, occurring in the lower endot the femur, or in the tibia, and which may be mistaken for acute rheu-

^'T^^y^'''^
it is multiple. The greater intensity of the localymptoms, the involvement of the epiphyses rather than the joints, ande more serious constitutional disturbances are points to be considered,ne condition is unfortunately often mistaken for acute arthritis, and, as
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the treatment is essentially surgical, the error is one which may cost the

life of the patient.
, .

(b) TJie acute arthritis of infants must be distinguished from rheu-

matism It is a disease which is usually confined to one joint (the hip or

knee), the effusion in which rapidly becomes purulent. The affection is

most common in sucklings and is undoubtedly pyemic m character. It

may also develop in the gonorrhoeal ophthalmia or vaginitis of the new-

born, as pointed out by Clement Lucas.

(3) It is only in rare instances that gout and acute rheumatism are

confounded. The localization in a single, usually a small, joint, the age,

the history, the mode of onset-are features which enable us to recognize

the cases readily.
, , , • 4.0.

Treatment —The bed should have a smooth, soft, yet elastic mattress.

The patient should wear a flannel night-gown, which may be opened all the

way down the front and slit along the outer margin of the sleeves Three

or four of these should be made, so as to facilitate the frequent changes

required after the sweats. He may wear also a light flannel cape about the

shoulders. He should sleep in blankets, not in sheets, so as to reduce the

liability to catch cold and obviate the unpleasant clamminess consequent

upon heavy sweating. Chambers insisted that the hability to endocar-

dftis and pericarditis was much reduced when the patients were m blankets.

Milk is the most suitable diet. It may be diluted with alkaline mm-

eral waters. Lemonade and oatmeal or barley water should '«ely

given. The thirst is usually great and may be lully satisfied. There is

no objection to broths and soups ii the milk is not well borne. The food

should be given at short and stated intervals. As oonvaleseenoe is estab-

ished a iler diet may be allowed, but meat should be -d spanngly^

The local treatment is of the greatest importance. It "O"^^^^

wrap the afleeted joints in cotton. If the pain is severe^^hot cloths may

be Applied, saturated with l^""-;^ ^S^^T^^
rohCmaTblSZ'ed Ll' sl^r^l'uVon.' Chloroform liniment

is dso Igood applieaLn Fixation of the joints is of great servi em

Z ,Il l have seen, in a German '^^Pi-^ -
f'f^^'-

in blaster of Paris, apparently with great relief. Splints, paaaea ana

IC moderJe flrmness, will often be founds reheve paiu.

Friction is rarely well borne in an
^'l^'^^^^^'ZtTTmS^^

presses are much used in Germany. The Wlj^J"''™
«

and below the joint, often relieves the pam. ^h'^ i^ethod, "l^i<^^^^^^^

used so much a few years ago, is not to be compared with the light appli

cation of the Paquelin thermo-cautery. ^
Medicines have little or no control over the duration orcourse^

January, 1890.
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disease, which, like other self-limited afiections, practically takes its own
time to disappear. Salicyl compounds, which were regarded so long as

specific in the disease, are now known to act chiefly by relieving pain.

R. P. Howard's elaborate analysis shows that they do not influence the

duration of the disease. Nor do they prevent the occurrence of cardiac

complications, while under their use relapses are considerably more fre-

quent than in any other method of treatment. In acute cases with severe

pain the salicyl compounds give prompt relief and rarely disappoint us in

their action. Sodium salicylate, in fifteen-grain doses for eight or ten
doses, may be given. The bicarbonate of potassium in twenty-grain doses

may be used with it. Many prefer salicin (gr. 20) in wafers ; others the
salicylic acid (gr. 20) or salol. I have for the past five or six years used
the oil of wintergreen, recommended by Kinnicutt, and have found it quite

as efiicacious. Twenty minims may be given every two hours in milk.
The salicyl compounds are best given in full doses at the outset of the
disease, to relieve the pain. Then the dose should be reduced in fre-

quency, or, if the symptoms have abated, stopped altogether, as relapses
are certainly more frequent under their use.

Alkalies may be combined with the salicylates, or may be used alone.
The potassium bicarbonate in half-drachm doses may be given every three
or four hours until the urine is rendered alkaline. Puller, who so warmly
supported this method of treatment, was in the habit of ordering a drachm
and a half of the sodium bicarbonate with half a drachm of potassium
acetate in three ounces of water, rendered effervescent at the time of ad-
ministration by half a drachm of citric acid or an ounce of lemon-juice.
This is given every three or four hours, and usually by the end of twenty-
four hours the urine is alkaline in reaction. The alkali is then reduced,
and the amount subsequently regulated by the degree of acidity of the
urme, only enough being given to keep the secretion alkaline. Opinion
IS almost unanimous that, under the alkaline treatment, cardiac complica-
tions are less common. The combination of the salicylates with the alkali
IS probably the most satisfactory. Care must be taken to watch the heart
durmg the administration of these remedies. In the only fatal case of
rheumatism which has come in my experience the patient had, owing to
an error, taken the full first day's dose of Fuller's alkaline treatment for
fave successive days, instead of having the salt gradually reduced. She
died suddenly on the fifth day after sitting up in bed. Salicylates also, if
given largely, are very depressing to the circulation.

To allay the pain opium may be given in the form of Dover's powder,
or morphia hypodermically. Antipyrin, antifebrin, and phenacetin are
usetul sometimes for the purpose. During convalescence iron is indicated
lu lull doses, and quinine is a useful tonic. Of the complications, hyper-
pyrexia should be treated by the cold bath or the cold-pack. The treat-ment of endocarditis and pericarditis and the pulmonary complications
will be considered under their respective sections.
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11. CHRONIC RHEUMATISM.

Etiology.—This affection may follow an acute or subacute attack, but

more commonly comes on insidiously in persons who have passed the

middle period of life. In my experience it is extremely rare as a sequence

of acute rheumatism. It is most common among the poor, particularly

washer-women, day laborers, and those whose occupation exposes them to

cold and damp.

Morbid Anatomy.—The synovial membranes are injected, but there

is usually not much effusion. The capsule and ligaments of the joints are

thickened, and the sheaths of the tendons in the neighborhood undergo

similar alterations, so that the free play of the joint is greatly impaired.

In long-standing cases the cartilages also undergo changes, and may show

erosions. Even in cases with the severest symptoms, the joint may be

very slightly altered in appearance. Important changes take place in the

muscles and nerves adjacent to chronically inflamed joints, particularly

in the mono-articular lesions of the shoulder or hip. Muscular atrophy

supervenes partly from disuse, partly through nervous influences, either

centric or reflex (Vulpian), or as a result of peripheral neuritis. In some

cases when the joint is much distended Lhe wasting may be due to press-

ure, either on the muscles themselves or on the vessels supplying them.

Symptoms.—Stiffness and pain are the chief features of chronic

rheumatism. The latter is very liable to exacerbations, especially dur-

ing changes in the weather. The joints may be tender to the touch and a

little swollen, but seldom reddened. As a rule, many joints are affected

;

but there are instances in which the disease is confined to one shoulder,

knee or hip. The stiffness and pain are more marked after rest, and as the

day advances the joints may, with exertion, become much more supple.

The general health may not be seriously impaired. The disease is not

immediately dangerous. Anchylosis may occur, and ultimately the joints

may become very distorted. In many instances, particularly those in

which the pain is severe, the general health may be seriously involved

and the subjects become anaemic and very apt to suffer with neuralgia and

dyspepsia. Valvular lesions, due to slow sclerotic changes, are not un-

common. They are associated with, not dependent upon, the articular

The proqnosis is not favorable, as a majority of the cases resist all

methods of treatment. It is, however, a disease which persists indefin-

itely, and does not necessarily shorten life.
_

Treatment. -Internal remedies are of little service. It is important

to maintain the digestive functions and to keep the general health at a

high standard. Iodide of potassium, sarsaparilla, and guaiacum are some-

times beneficial. The salicylates are useless.

Local treatment is very beneficial. "Firing" with the Paquehn

cautery relieves the pain, and it is perhaps the best form of counter-
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irritation. Massage, with passive motion, helps to reduce swelling, and
prevents anchylosis. It is particularly useful in cases which are asso-

ciated with atrophy of the muscles. Electricity is not of much benefit.

Climatic treatment is very advantageous. Many cases are greatly helped

by prolonged residence in southern Europe or southern California. Kich

patients should always winter in the South, and in this way avoid the

cold, damp weather.

Hydrotherapeutic measures are specially beneficial in chronic rheu-

matism. Great relief is afforded by wrapping the affected joints in cold

cloths, covered with a thin layer of blanket, and protected with oiled silk.

The Turkish bath is useful, but the full benefit of this treatment is rarely

seen except at bathing establishments. The hot alkaline waters are par-

ticularly useful, and a residence at the Hot Springs of Virginia or Ar-
kansas, or at Banff, in the Rocky Mountains, on the Canadian Pacific Rail-

way, will sometimes cure even obstinate cases.

III. PSEUDO-RHEUMATIC AFFECTIONS.

These are numerous, and occur as complications or sequelae of many
infectious diseases with which they have been considered. The one which
is of most importance, and which, though a surgical affection, is usually

treated of in works on medicine, is

—

Gonorrhoeal Arthritis.—Though custom has sanctioned the term, the

affection has nothing whatever to do with rheumatism, but is an arthritis

or synovitis of a septic nature, due to infection from the urethral dis-

charge. It occurs either during an acute attack of gonorrhoea, or, more
commonly, as the attack subsides, or when it has become chronic. It is

far more frequent in men than in women. An attack may occur in a
newly married woman infected by an old gleet of the husband. It is

liable to recur, and is an affection of extraordinary obstinacy. Many
joints may be affected, the knees and ankles at times most commonly. It

is peculiar in attacking certain joints which are rarely involved in acute

rheumatism—as the sterno-clavicular, the intervertebral, the temporo-
maxillary, and the sacro-iliac.

The anatomical changes are variable. The inflammation is often peri-

articular, and extends along the sheaths of the tendons. When effusion

occurs in the joints it rarely becomes purulent. It has more commonly
the characters of a synovitis. About the wrist and hand suppuration
sometimes occurs in the sheaths, and in a recent case in Dr. Halsted's
wards the gonococci were obtained in pure culture. In the bacteriological
examination the gonococci have been found in the exudate, but not often.
They may be present in the tissues, however, and cause an effusion which
may be sterile. It has been suggested that the simple arthritis or synovi-
tis follows absorption of ptomaines from the urethral discharge, while the
more severe suppurating forms are due to infection with pus organisms.
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The symptoms of this disease are very variable. The following clinical

forms may be recognized :

(a) Arthralgic, in which there are wandering pains about the joints,

without redness or swelling. These persist for a long time.

(b) Polyarthritic, in which several joints become affected, just as in

subacute articular rheumatism. The fever is slight ; the local inflamma-

tion may fix itself in one joint, but more commonly several become swollen

and tender. In this form cerebral and cardiac complications may occur.

(c) Acute gonorrlmal arthritis, in which a single articulation becomes

suddenly involved. The pain is severe, the swelling extensive, and due

chiefly to peri-articular oedema. The general fever is not at all propor-

tionate to the intensity of the local signs. The affection usually resolves,

though suppuration occasionally supervenes.

{d) Chronic Hydrarthrosis.—This is usually mono-articular, and is

particularly apt to involve the knee. It comes on often without pain,

redness, or swelling. Formation of pus is rare. It occurred only twice in

ninety-six cases tabulated by Nolen.

(e) Bursal and Synovial i^orm.—This attacks chiefly the tendons and

their sheaths and the bursee and the periosteum. The articulations may

not be affected. The bursas of the patella, the olecranon, and the tendo

Achillis are most apt to be involved.

(/) /Sej^ifiCfeOTic—Occasionally with an acute arthritis the gonococci

invade the blood, and the picture is that of an intense septico-pytemia,

usually with endocarditis.

R. L. MacDonnell recently analyzed twenty-seven cases of gonorrhoeal

rheumatism at. the Montreal General Hospital, of which four presented

signs of recent cardiac disease. Gluzinski has collected thirty-one cases

from the literature. The endocarditis is usually simple, but occasionally

there is an intense infection and ulcerative endocarditis with symptoms

resembling typhoid fever.

From the blood of a patient, a woman, recently in my wards, with ma-

lignant endocarditis, the gonococci were cultivated and the diagnosis made

during life. Acute gonorrhosal myocarditis may also occur (Councilman).

The disease is much more intractable than ordinary rheumatism, and

relapses are extremely common. It may become chronic and last for years.

Complications.-Iritis is not infrequent and may recur with suc-

cessive attacks. The visceral complications are rare. Pericarditis and

pleurisy may occur.
.

Treatment.-The salicylates are of very little service, nor do they

often relieve the pains in this affection. Iodide of potassium has also

proved useless in my hands, even given in large doses. A general tonic

treatment seems much more suitable-quinine, iron, and, m the chronic

cases, arsenic. mi 4.1

The local treatment of the joints is very important. The thermo-

cautery may be used to allay the pain and reduce the swelling. In acute
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cases, fixation of the joints is very beneficial, and in the chronic forms,

massage and passive motion. The surgical treatment of this affection, as

carried out nowadays, is more satisfactory, and I have seen strikingly good
results follow incision and irrigation.

IV. MUSCULAR RHEUMATISM {Myalgia).

Definition.—A painful affection of the voluntary muscles and of the

fasciae and periosteum to which they are attached. The affection has re-

ceived various names, according to its seat, as torticollis, lumbago, pleuro-

dynia, etc.

Etiology.—The attacks follow cold and exposure, the usual condi-

tions favorable to the development of rheumatism. It is by no means cer-

tain that the muscular tissues are the seat of the disease. Many writers

claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the

muscles. Until our knowledge is more accurate, however, it may be con-

sidered under the rheumatic affections.

It is most commonly met with in men, particularly those exposed to

cold and whose occupations are laborious. It is apt to follow exposure to
a draught of air, as from an open window in a railway carriage. A sud-
den chilling after heavy exertion may also bring on an attack of lumbago.
Persons of a rheumatic or gouty habit are certainly more prone to this

affection. One attack renders an individual more liable to another. It is

usually acute, but may become subacute or even chronic.

Symptoms.—The affection is entirely local. The constitutional dis-

turbance is slight, and, even in severe cases, there may be no fever. Pain
is a prominent symptom. It may be constant, or may occur only when
the muscles are drawn into certain positions. It may be a dull ache or a
bruised pain, or sharp, severe, and cramp-like. It is often sufficiently in-
tense to cause the patient to cry out. Pressure on the affected part usu-
ally gives relief. As a rule, myalgia is a transient affection, lasting from
a few hours to a few days. Occasionally it is prolonged for several weeks.
It is very apt to recur.

The following are the principal varieties

:

(1) Lumbago, one of the most common and painful forms, affects the
muscles of the loins and their tendinous attachments. It occurs chiefly in
workingmen. It comes on suddenly, and in very severe cases completely
incapacitates the patient, who may be unable to turn in bed or to rise from
the sitting posture.

(2) Stiff neck or torticollis affects the muscles of the antero-lateral.
region of the neck. It is very common, and occurs most frequently in
the young. The person holds the head in a peculiar manner, and rotates
the whole body in attempting to turn. it. Usually it is confined to one
side. The muscles at the back of the neck may also be affected.
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(3) Pleurodynia involves the intercostal.muscles on one side, and in

some instances the pectorals and serratus magnus. This is, perhaps, the

most painful form of the disease, as the chest cannot be at rest. It is more

common on the left than on the right side. A deep breath, or coughing,

causes very intense pain, and the respiratory movements are restricted on

the affected side. There may be pain on pressure, sometimes over a very

limited area. It may be difficult to distinguish from intercostal neuralgia,

in which afEection, however, the pain is usually more circumscribed and

paroxysmal, and there are tender points along the course of the nerves.

It is sometimes mistaken for pleurisy, but careful physical examination

readily distinguishes between the two afEections.

(4) Among other forms which may be mentioned are cephalodynia,

aifecting the muscles of the head ;
scapulodynia, omodynia, and dorsodynia,

affecting the muscles about the shoulder and upper part of the back. My-

algia may also occur in the abdominal muscles and in the muscles of the

extremities.

Treatment.—Rest of the affected muscles is of the first importance.

Strapping the side will sometimes completely relieve pleurodynia. No

belief is more wide-spread among the public than the efficacy of porous

plasters for muscular pains of all sorts, particularly those about the trunk.

If the pain is severe and agonizing, a hypodermic of morphia gives im-

mediate relief. For lumbago acupuncture is, in acute cases, the most effi-

cient treatment. Needles of from three to four inches in length (ordinary

bonnet-needles, sterilized, will do) are thrust into the lumbar muscles at

the seat of the pain, and withdrawn after five or ten minutes. In many

instances the relief is immediate, and I can corroborate fully the state-

ments of Ringer, who taught me this practice, as to its extraordmary and

prompt efficacy in many instances. The constant current is sometimes

very beneficial. In many forms of myalgia the thermo-cautery gives great

relief In obstinate cases blisters may be tried. Hot fomentations are

soothing, and at the outset a Turkish bath may cut short the attack. In

chronic cases iodide of potassium may be used, and both guaiacum and

sulphur have been strongly recommended. Persons subject to this affec-

•

tion should be warmly clothed, and avoid, if possible, exposure to cold

and damp. In gouty persons the diet should be restricted and the alka-

line mineral waters taken freely. Large doses of nux vomica are some-

times beneficial.
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V. ARTHRITIS DEFORMANS {Rheumatoid arthritis).

Definition.—A chronic disease of the joints, characterized by changes

in the cartilages and synovial membranes, with periarticular formation of

bone and great deformity.

Etiology.—Long believed to be intimately associated both with gout

and rheumatism (whence the names rheumatic gout and rheumatoid ar-

thritis), this close relationship seems now very doubtful, since in a ma-

jority of the cases no history of either affection can be determined. It is

difficult to separate some cases from ordinary chronic rheumatism, but the

multiple form has, in all probability, a nervous origin, as suggested by J.

K. Mitchell. This view is based upon such facts as the association of the

disease with shock, worry, and grief ; the similarity of the arthritis to the

arthropathies due to disease of the cord, as in locomotor ataxia ; the sym-

metrical distribution of the lesions ; the remarkable trophic changes which

lead to alterations in the skin and nails, and occasionally to muscular

wasting out of proportion to the joint mischief. Ord regards the disease

as analogous to progressive muscular atrophy, and due either to a primary

lesion in the cord or to changes the result of peripheral irritation, trau-

matic, uterine, urethral, etc. The true nature of the disease is still ob-

scure, but the neuro-trophic theory meets very many of the facts. Females
are more liable to the disease than males. In Archibald E. Garrod's table

of 500 cases there were 411 females and 89 males. It most commonly sets

in between the ages of twenty and thirty, but it may begin as late as fifty.

It occurs also in children ; within the past five years there have been at

my clinics four cases in children under twelve. The degree of deformity
may be extreme even at this early age. Hereditary influences are not
uncommon. In Garrod's cases there were in 216 instances a family history

of joint disease. Seguin has reported the occurrence of three cases in

children of the same family. It is stated that the disease is more common
in families with phthisical history. It seems to be more frequent in women
who have had ovarian and uterine trouble, or who are sterile. In this

country acute rheumatism or gout in the forebears is rare. Mental worry,
grief, and anxiety seem frequent antecedents. It is an affection quite as

common in the rich as in the poorer classes, though in England and the
Continent the latter seem more prone to the disease. Though often attrib-
uted to cold or damp, and occasionally to injury, there is no evidence that
these are efficient causes.

Morbid Anatomy.—The changes in the joints differ essentially
from those of gout in the absence of deposits of urate of soda, and from
chronic rheumatism by the existence of extensive structural alterations,
particularly in the cartilages. We are largely indebted to the magnificent
work of Adams for our knowledge of the anatomy of this disease. "The
changes begin in the cartilages and synovial membranes, the cells of
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which proliferate. The cartilage covering the joint undergoes a peculiar

fibrillation, becomes soft, and is either absorbed or gradually thinned by

attrition, thus laying bare the ends of the bone, which become smooth,

polished, and eburnated. At the margins, where the pressure is less, the

proliferating elements may develop into irregular nodules, which ossify

and enlarge the heads of the bones, forming osteophytes which completely

lock the joint. The periosteum may also form new bone. There is usu-

ally great thickening of the ligaments, and finally complete anchylosis

results. This is rarely, however, a true anchylosis, but is caused by the
'

osteophytes and thickened ligaments. There are often hyperostosis and

increase in the articular ends of the bone in length and thickness. In

long-standing cases and in old persons there may, on the other hand, be

great atrophy of the heads of the affected bones. The spongy substance

becomes friable, and in the hip-joint the wasting may reach such an

extreme grade that the articulating surface lies between the trochanters.

This is sometimes called morhus coxcb senilis. The anatomical changes

may lead to great deformity. The metacarpal joints are enlarged and

thickened, and the fingers are deflected toward the ulnar side. The toes

often show a similar deflection. The nodosities at the joints are known as

Haygarth's nodosities.

The muscles become atrophied, and in some cases the wasting reaches

a high grade. Neuritis has been demonstrated in the nerves about the

joints.

Symptoms.—Charcot makes a convenient division of the cases into

Heberdeu's nodosities, the general progressive form, and the partial or

mono-articular form.

Heberden's Nodes.—In this form the fingers are affected, and " little

hard knobs " develop gradually at the sides of the distal phalanges. Th€y

are much more common in women than in men. They begin usually

between the thirtieth and fortieth year. The subjects may have had

digestive troubles or gout. Heberden, however, says " they have no con-

nection with gout, being found in persons who never had it." In the

early stage the joints may be swollen, tender, and slightly red, particularly

Avhen knocked. The attacks of pain and swelling may come on in the

joints at long intervals or follow indiscretion in diet. The little tubercles

at the sides of the dorsal surface of the second phalanx increase in size,

and give the characteristic appearance to the affection. The cartdages

also become soft, and the ends of the bones eburnated. Urate of soda is

never deposited (Charcot). The condition is not curable; but there is

this hopeful feature—the subjects of these nodosities rarely have involve-

ment of the larger joints. They have been regarded, too, as an indication

of longevity. Charcot states that in women with these nodes cancer seems^

more frequent.

General Progressive Form.—This occurs in two varieties, acute and

chronic. The acute form may resemble, at its outset, ordinary articular
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rheumatism. There are involvement of many joints
;
swelling, particularly

of the synovial sheaths and bursEe ; not often redness ; but there is mod-

erate fever. Howard describes this condition as most frequent in young

women from twenty to thirty years of age, often in connection with recent

delivery, lactation, or rapid child-bearing. Acute cases may develop at

the menopause. It may also come on in children. " These patients suffer

in their general health, become weak, pale, depressed in spirits, and lose

flesh. In several cases of this form marked intervals of improvement have

occurred ; the local disease has ceased to progress, and tolerable comfort

has been experienced perhaps until pregnancy, delivery, or lactation again

determine a fresh outbreak of the disease."

The chronic form is by far the most common. The joints are usually

involved symmetrically. The first symptoms are pain on movement and

slight swelling, which may be in the joint itself or in the peri-articular

sheaths. In some cases the effusion is marked, in others slight. The

local conditions vary greatly, and periods of improvement alternate with

attacks of swelling, redness, and pain. At first only one or two joints are

affected
;
usually the joints of the hands, then the knees and feet

;
gradu-

ally other articulations are involved, and in extreme cases every articula-

tion in the body is affected. Pain is an extremely variable symptom.

Some cases proceed to the most extreme deformity without pain ; in

others the suffering is very great, particularly at night and during the

exacerbations of the disease. There are cases in which pain of an agoniz-

ing character is an almost constant symptom, requiring for years the use

of morphia.

Gradually the shape of the joints is greatly altered, partly by the pres-

ence of osteophytes, partly by the great thickening of the capsular liga-

ments, and still more by the retraction of the muscles. In moving the

affected joint crepitation can be felt, due to the eburnation of the articular

surfaces. Ultimately the joints become completely locked, not by a true

bony anchylosis, but by the osteophytes which form around the articular

surfaces, like ring-bone in horses. There is also a spurious anchylosis,

caused by the thickening of the capsular ligaments and fibrous adhesions.

The muscles about the joints undergo important changes. Atrophy from
disuse gradually supervenes, and contractures tend to flex the thigh upon
the abdomen and the leg upon the thigh. There are' cases with rapid

muscular wasting, symmetrical involvement of the joints, and trophic

changes, which strongly suggest a central origin- Numbness, tingling,

pigmentation or glossiness of the skin, and onychia may be present. In

extreme cases the patient is completely helpless, and lies on one side with

the legs drawn up, the arms fixed, and all the articulations of the extremi-

ties locked. Fortunately, it often happens in these severe general cases

that the joints of the hand are not so much affected, and the patient may
be able to knit or to write, though unable to walk or to use the arms. It

18 surprising indeed how much certain patients with advanced arthritis
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deformans can accomplish. No one who had seen the beautiful models

and microscopic preparations of the late H. D. Schmidt, of New Orleans,

could imagine that he had been afflicted for years with, a most extreme

grade of this terrible disease. In many cases, after involving tM'O or

three joints, the disease becomes arrested, and no further development

occurs. It may be limited to the wrists, or to tbe knees and wrists, or

to the knees and ankles. A majority of the patients finally reach, a

quiescent stage, in which they are free from pain and enjoy excellent

health, suffering only from the inconvenience and crippling necessarily

associated with the disease.

Coincident affections are not uncommon. In the active stage the pa-

tients are often anaemic and suffer from dyspepsia, which may recur at

intervals. There is no tendency to involvement of the heart.

The partial or mono-articular form affects chiefly old persons, and is

seen particularly in the hip, the knee, the spinal column, or shoulder. It

is, in its anatomical features, identical with the general disease. In the

hip and shoulder the muscles early show wasting, and in the hip the con-

dition ultimately becomes that already described as morhus coxm senilis.

These cases seem not infrequently to follow an injury. They differ from

the polyarticular form in occurring chiefly in men and at a later period of

life. One of the most interesting forms affects the vertebras, completely

locking the articulations, and producing the condition known as sjmidy-

litis deformans. When the cervical spine is involved the head cannot

be moved up and down, but is carried stiffly. Usually rotation can be

effected. The dorsal and lumbar spines may also be involved, and the

body cannot be flexed in the slightest degree. No other joints may be

affected.

Diagnosis.—Arthritis deformans can rarely be mistaken for either-

rheumatism or gout. It is important to distinguish from the mono-articu-

lar form the local arthritis of the shoulder-joint which is characterized by

pain, thickening of the capsule and of the ligaments, wasting of the

shoulder-girdle muscles,"and sometimes by neuritis. This is an affection

which is quite distinct from arthritis deformans, and is, moreover, in a

majority of cases curable.

Treatment.—Arthritis deformans is an incurable disease. In many

cases, after involvement of two or three joints, the progress is arrested.

Too often it invades successively all the articulations, and in ten, fifteen,

or twenty years the crippling becomes general and permanent.

The best that can be hoped for is a gradual arrest. It is useless to

saturate the patients, with iodide of potassium, salicylates, or quinine.

Arsenic seems to do good as a general tonic. The improvement may be

marked if large doses of it are given. Iron should be used freely, if

there is anajmia. An old recipe, called the " Chelsea Pensioner," contain-

ing sulphur I j, cream of tartar I j, rhubarb 3 iv, gum guaiacum 3 j,

honey I xvj (Sig. : I j
night and morning), in warm wine, was formerly
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much used. Careful attention to the digestion, plenty of good food, and

fresh air are important measures. Hydrotherapy, with carefully per-

formed massage, is best for the alleviation of the pain, and may possibly

restrain the progress of the affertion. In early cases local improvement

and often great gain in the general strength follow a prolonged treat-

ment at the hot mineral baths ; but the practitioner should exercise care

iu recommending this mode of treatment, which is of very doubtful value

when the disease is well established. I have repeatedly known cases to be

rendered much, worse by residence at these institutions. "When good

results, it is largely from change of scene and climate, and the careful

regulation of the diet. The local treatment is of benefit in arresting the

progress. When there are much heat and pain the limb should be at rest,

cold compresses applied at night, the joints wrapped in oiled silk, and in

the morning thoroughly massaged. It is surprising how much can be

done by carefully applied friction to reduce the thickening, to promote

absorption of effusion, and to restore mobility. Massage is also of special

benefit in maintaining the nutrition of the muscles, which early tend to

atrophy. In the case of the knees this mode of treatment will sometimes

prevent the retraction of the muscles and the gradual flexion of the legs

on the thighs. No benefit can be expected from electricity.

VI. GOUT {Podagra).

Definition.—A nutritional disorder, one factor of which is an excess-

ive formation of uric acid, characterized clinically by attacks of acute
arthritis, by the gradual deposition of urate of soda in and about the joints,

and by the occurrence of irregular constitutional symptoms.
Etiology.—The precise nature of the disturbance in metabolism is

not known. There is probably defective oxidation of the foodstuffs, com-
bined with imperfect elimination of the waste products of the body.

Among important etiological factors in gout are the following :

{a) Hereditary /w^werace^.—Statistics show that in from fifty to sixty
per cent of all cases the disease existed in the parents or grandparents.
The transmission is supposed to be more marked from the male side.

Cases with a strong hereditary taint have been known to develop before
puberty. The disease has been seen even in infants at the breast. Males
are more subject to the disease than females. It rarely develops before
the thirtieth year, and in a large majority of the cases the first manifes-
tations appear before the age of fifty. (&) Alcohol is the most patent
factor in the etiology of the disease. Fermented liquors favor its develop-
ment much more than distilled spirits, and it prevails most extensively in
countries like England and Germany, which consume the most beer and
ale. The lighter beers used in this country are much less liable to produce
gout than the heavier English and Scotch ales, (c) Food plays a rdle equal
in importance to that of alcohol. Overeating without active bodily exer-
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cise is regarded as a very special predisposing cause. A form of gouty

dyspepsia has been described. A robust and active digestion is, however,

often met in gouty persons. Gout is by no means confined to the rich.

In. England the combination of poor food, defective hygiene, and an excess-

ive consumption of malt liquors makes the " poor man's gout " a common

affection, {d) Lead. Garrod has shown that workers in lead are specially

prone to gout. In thirty per cent of the hospital cases the patients had

been painters or workers in lead. The association is probably to be sought

in the production by this poison of arterio-sclerosis and chronic nephritis.

Something in addition is necessary, or certainly in this country we should

more frequently see cases of the kind so common in London hospitals.

Chronic lead-poisoning is here frequently associated with arterio-sclerosis

and contracted kidneys, but acute arthritis is rare. Gouty deposits are,

however, to be found in the big-toe joint and in the kidneys in these

cases.
.

The nature of gout is unknown. That there is faulty metabolism, as-

sociated in some very special way with the chemistry of uric acid, we

know, but nothing more. The remainder is theory, awaiting refutation

or confirmation. The conditions of life favorable to the development of

gout are thus well drawn by a careful student of the disease (G. W. Bal-

four). After speaking of the increasing disposition to " venosity " of the

blood as years advance with consequent diminished oxidation, he says
:

^

" Add to this that in a state of civilization man is always supphed with

a superfluity of foods and drinks, which the habits of society and the

anxiety of his friends tempt him, if they do not actually compel him, to

partake of four or even five times a day.

" Moreover, as the bubbling energy of youth fails, the mere pleasure of

it no longer incites us to violent exertions ; the needs of civilization do not

require such exertions from us, and the many luxurious appliances of

civilized life aid and abet the natural indolence that grows upon man as

age advances, and largely preclude the need for any but the most trifling

bodily exertion. j
" Hence this less highly oxygenated blood is flooded with a redundancy

of nutritive material far in excess of the requirements of the frame, which

can neither be used up in any of its ordinary appropriations, nor fully

oxidated in any other way, and so excreted. The general metabolism is

\
thus impaired, every function of the body impeded, every secretion de-

teriorated ; all the organs suffer.
,

" Thus we have the gouty diathesis fully developed ;
a diathesis-habit

of body-present in each one of us after middle life, and which modifies

the organic metabolism of each one of us, both in health and m disease

The goutv diathesis is only a comprehensive term for all those changes m

the character and composition of the blood induced by the ej^^^-^f

tion-deficient exercise and excess of nutriment. . . Gout, on the ot er

hand, is the name given to all those modifications of our metabolism
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caused by the gouty diathesis, as well as to all the symptoms to which
those modifications give rise."

The. views regarding uric acid and its relation to gout are very

numerous.

Garrod holds that with lessened alkalinity of the blood there is an in-

crease in the uric acid, due chiefly to diminished elimination. He attrib-

utes the deposition of the urate of soda to the diminished alkalinity of the
plasma, which is unable to hold it in solution. In an acute paroxysm
there is an accumulation of the urates in the blood, and the inflammation
is caused by their sudden deposit in crystalline form about the joint.

Haig thinks that there is no increased formation of uric acid in gout,
but that the blood is less alkaline than normal, and less able to hold the
uric acid or its salts in solution.

Roberts (Sir William), in the Croonian Lectures, 1892, has advanced a
new view with reference to the chemistry of gout. The chalk-like deposits
are formed of the crystalline biurate of sodium, and " the arthritic inci-
dents of gout may be said, not improperly, to be simply incidents pertain-
ing to the precipitation of these crystals in the structures of the joints."
The factor of capital importance in the pathology of the disease relates to
the chemical properties of this insoluble biurate.

In the metabolism of the healthy body uric acid and the neutral and
acid urates play a very minor part. They are in the form, in reality, of a
quadriurate, which, unlike the biurate, is easily soluble in the blood-serum,
and it is in this form that the uric acid circulates in the blood and is ex-
creted by the kidneys. " In perfect health the elimination of the quadri-
urate proceeds with sufficient speed and completeness to prevent any undue
detention or any accumulation of it in the blood ; but in the gouty state
this tranquil process is interrupted, either from deficient action of the
kidneys or from excessive introduction of urates into the circulation, or
from some other cause, and the quadriurate lingers unduly in the blood
and accumulates therein. The detained quadriurate, circulating in a
medium which is rich in sodium carbonate, gradually takes up an addi-
tional atom of base, and is thereby transformed into biurate. This trans-
formation alters the physiological problem. The uric acid, or, rather, a
portion of it, circulates no longer as the more soluble and presumably
easily secreted quadriurate, but as biurate, which is less soluble, and proba-
bly also—either for that reason or because it is a compound foreign to the
normal economy-less easy of removal by the kidneys. The biurate thus
produced exists at first in the gelatinous modifications, but with the lapse
ot time and increasing accumulation it passes on into the almost insoluble
crystalline condition, and then precipitation becomes imminent, or actu-
ally takes place." The precipitation is particularly apt to occur in certain '

parts of the body where circulation is feeble and the temperature lowana in regions where the lymph contains a relatively high percentage ofsodium chloride, as in the synovial sheaths.
21
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ments and fibro-cartilage ultimately become involved and are infiltrated
with chalky deposits, the so-called chalk-stones, or tophi. These are usu-
ally covered by skin

;
but in some cases, particularly in the metacarpo-

phalangeal articulations, this ulcerates and the chalk-stones appear ex-
.ternally. The synovial fluid may also contain crystals. In very long-
standing cases, owing to an excessive deposit, the joint becomes immobileThe marginal outgrowths in gouty arthritis are true exostoses (Wvnne)'The carti age of the ear may contain tophi, which are seen as whitish
nodules at the margin of the helix. The cartilages of the nose, eyelidsand larynx are less frequently affected.

'

Of changes in the internal organs, those in the renal and vascular sys-tems are the most important. The kidney changes believed to be charac-
teristic of gout are

: (a) A deposit of urates chiefly in the region of the
papill^B. This IS a less common change, however, than is usually sup-
posed. Norman Moore found it in only twelve out of eighty cases The
apices of the pyramids show lines of whitish deposit. On microscopica
examination the material is seen to be largely in the intertubular tissueIn «^e^^stances however the deposit seems to be both in the tissue andm the tubules Ebstem, in his monograph, has described and figuredaieas of necrosis m both cortex and medulla, in the interior of which w^-ec ystalhne deposits of urate of soda. The presence of these urat oZ
Th ral P^"™^^^ ^ P-i^-^ -dication o go"They are not infrequent in this country, in which gout is rare (b) Aninterstitial nephritis, either the ordinary "contracted kidn y "

or ttearteno-sclerotic form, neither of which are in any way distinctive It ino possible to say in a given case that the condition has be n d^e to1unless marked evidences of the disease coexist
^
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tnre is produced which cannot be mistaken for any other affection. Tlie
skin over the tophi may rupture or ulcerate, and about the knuckles the
chalk-stones may be freely exposed. Patients with chronic gout are usu-
ally dyspeptic, often of a sallow complexion, and show signs of arterio-
sclerosis. The pulse tension is increased, the-vessels are stiff, and the left
ventricle is hypertrophied. The urine is increased in amount, is of low
specific gravity, and usually contains a slight amount of albumin, with a
few hyaline casts. Intercurrent attacks of acute polyarthritis may develop,
iu which the joints become inflamed, and the temperature ranges from'
101° to 103°

;
but even with slight fever the condition is apt to be dan-

gerous, as uremia, pleurisy, pericarditis or, in some instances, meningitis
may supervene. Patients with chronic gout may show remarkable mental
and even bodily vigor. Certain of the most distinguished members of our
profession have been terrible sufferers from this disease, notably the elder
Scaliger, Jerome Cardan, and Sydenham, whose statement that "more
wise men than fools are victims of the affection "

still holds good.
Irregular Gout—This is a motley, ill-defined group of symptoms

manifestations of a condition of disordered nutrition, to which the terms
gouty diathesis or lithcemic state have been given. Cases are seen in mem-
bers of gouty families, who may never themselves have suffered from the
acute disease, and in persons who have lived not wisely but too well who
have eaten and drunk largely, lived sedentary lives, and yet have been for-
tunate enough to escape an acute attack. It is interesting to note the
vanou.s manifestations of the disease in a family with marked hereditary
disposition. The daughters often escape, while one son may have gouty
attacks of great severity, even though he lives a temperate life and tries
in every way to avoid the conditions favoring the disorder. Another son
iias, perhaps, only the irregular manifestations and never the acute articu-
lar affection. While the irregular features are perhaps more often met
with m the hereditary affection, they are by no means infrequent in per-
ons who appear to have acquired the disease. The tendency in some

families is to call every affection gouty. Even infantile complaints, such
as scald-head, naso-pharyngeal vegetations, and enuresis, are often re-
garded without sufficient grounds, I believe, as evidences of the family

folbriug
commonest manifestations of irregular gout are the

tJt^ f'iTT' ^^^i'^^'^^^—Garrod and others have called special at-tention to the frequent association of eczema with the gouty habit The

skTrTnW P^'*!'"^^^ '^'''^ "P°^ the special liability of gouty persons tof-kin affections, the arthritides, as they call them.

of what is termed bilious-

P d and t '^:.*^"^r I'
^^^^'^^ bowels consti-

P ol A r uncommon in goutypersons. A gouty parotitis is described. ^ ^

{0) Cardio-vascular Symptoms.-With the lith^mia, arterio-sclerosis
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is frequently associated. The blood tension is persistently high, the vessel

wal become stiff, and cardiac and renal changes gradua y develop. In

tht cond on the manifestations may be renal, as when the albuminuria

becomes more marked, or dropsical symptoms supervene. The manifesta-

tions may be cardiac, Uen the hypertrophy of the left venb-icle fails and

in the brain and the patient dies of apoplexy. It makes but little differ-

n: s is i„f.o,„ent ^ c™necUo. with the

special attention to the aBsociation of th« °1 *
^ f ,7

a ia in the s,sten.
«»:ron";ntIn^'n npt

thesias may develop. A common gouo,
;,„i,ine feet at night,

worth has laid stress, is the °*
"J^t"^^^

I notice in Plutarch that S^"„\tver^^^^ Hut'chinson

^ ^.JlZrXX rrrr termination Of go.

Meningitis may develop, y .
j and high-colored,

(,) mnart i5.s<,r*«.-lhe inne
J

Transient and tem-

and may deposit on
."'Jf^tnot b el ded a. serious. In many

porary increase in this >-8«dient cannot be e^^a.

^ .^^^^^^^^^

oases of chronic gout the amonnt '^^y^'^^^fZLs. E. Pfeiffer'

at certain periods, lornnng t^^ ,

investigations on the urme m gou
^ ^j^^^,,,

have some diagnostic B>f> ' '^^'^Z%-6 grains of pure uric

nrine through a filter
^l^^^;^*J* ^b, h^

a.id, there is ess "™ »
fJ^n^M i» -presented by what

trate than in the unfilteied urine, i
iimlvino this test to gouty

hecalls'easilyseparable'or'free'uncacid. W^^te attack there

urine, he found (1) '^fJ'^Z'ZVX^^' ^--'^-'''

is none, or almost none, of tins '•^''J J ^ „i,„nio gout nearly

(2) that in the intervals between the
^

™
„f this 'easily

1,/ of the uric acid of the
l-J, loses by filtration

separable
' variety. It is to be noted that hea Uiy

^^^^
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mittently in the urine of gouty persons—gouty glycosuria. It may pass

into true diabetes, but is usually very amenable to treatment. Oxaluria

may also be present. Gouty persons are specially prone to calculi, Jerome

Cardan to the contrary, who reckoned freedom from stone among the chief

of the dona podagrcB. Minute quantities of albumin are very common in

persons of gouty dyscrasia, and, when the renal changes are well estab-

lished, tube casts. Urethritis, accompanied with a well-marked purulent

discharge, may develop, so it is stated, usually at the end of an attack. It

may occur spontaneously, or follow a pure connection.

(/) Pulmonary Disorders.—There are no characteristic changes, but,

as Greenhow has pointed out, chronic bronchitis occurs with great fre-

quency in persons of a gouty habit.

{g) Of eye affections, iritis, glaucoma, haemorrhagic retinitis, and sup-

purative panopthalmitis have been described.

Treatment.

—

Hygienic.—Individuals who have inherited a tendency

to gout, or who have shown any manifestations of it, should live temper-

ately, abstain from alcohol, and eat moderately. An open-air life, with

plenty of exercise and regular hours, does much to counteract an inborn

tendency to the disease. The skin should be kept active : if the patient is

robust, by the morning cold bath with friction after it ; but if he is weak
or debilitated the evening warm bath should be substituted. An occa-

sional Turkish bath with active shampooing is very advantageous. The
patient should dress warmly, avoid rapid alterations in temperature, and
be careful not to have the skin suddenly chilled.

Dietetic.—With few exceptions, persons over forty eat too much, and
the first injunction to a gouty person is to keep his appetite within reason-

able bounds, to eat at stated hours, and to take plenty of time at his meals.

In the matter of food, quantity is a factor of more importance than qual-

ity with many gouty persons. As Sir William Eoberts well says, " Nowhere
perhaps is it more necessary than in gout to consider the man as well as

the ailment, and very often more the man than the ailment."

Very remarkable differences of opinion exist as to the most suitable

diet in this disease, some urging warmly a vegetable diet, others allowing
a very liberal amount of meat. On the one hand, the author just quoted
says

:
" The most trustworthy experiments indicate that fat, starch, and

sugar have not the least direct influence on the production of uric acid
;

but as the free consumption of these articles naturally operates to restrict

the intake of the nitrogenous food, their use has indirectly the effect of
diminishing the average production of uric acid." On the other hand,
W. H. Draper says :

" The conversion of azotized food is more complete
with a minimum of carbohydrates than it is with an excess of them ; in
other words, one of the best means of avoiding the accumulation of lithic
acid in the blood is to diminish the carbohydrates rather than the azotized
foods." The weight of opinion leans to the use of a modified nitrogenous
diet, without excess in starchy and saccharine articles of food. Fresh vege-
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tables and fruits may be used freely, but among the latter strawberries and

bananas should be avoided.
'

Ebstein urges strongly the use of fat in the form of good fresh butter,

from 2i to 3^ ounces in the day. He says that stout gouty subjects not

only do not increase in weight with plenty of fat in the food, but that they

actually become thin and the general condition improves very much. Hot

bread of all sorts and the various articles of food prepared from Indian

corn should, as a rule, be avoided. Roberts advises gouty patients to re-

strict as far as practicable the use of common salt with their meals, smce

the sodium biurate very readily crystallizes out in tissues with a high per-

centage of sodium salts.

In this matter of diet each individual case must receive separate con-

sideration. . ,

There are very few conditions in the gouty m which stimulants ot

any sort are required. Whenever indicated, whisky will be found per-

haps the most serviceable. While all are injurious to these patients, some-

are much more so than others, particularly malted liquors, champagne,

port, and a very large proportion of all the light wines.

Mineral Waters.-KW forms may be said to be beneficial m gou^ as

the main element is the water, and the ingredients are usually indiffer-

ent. Much of the humbuggery in the profession stm lingers about min-

eral waters, more particularly about the so-called hthia waters. There is

not the slightest evidence that the carbonate of lithium has any influence

whatever in promoting the solubility of uric acid. Fortunately they all

contaTn the essential ingredient, and one perhaps cannot overlook, even m

he g'lty, the influence of suggestion. The water should be d-nk when

the stomach is empty. Three, four, or five glasses a day suffice, and m

+bp earlv morning it may be taken hot.
.

The n"ertion of the utility ol alkalies in the treatment of gout
^

Cosely coUoted with this sub'iect of mineval waters. Th.sdeep.oo ed

Mief ia the profession was rudely shaken a few years ago by Sir William,

Eoberts who elaims to have shown oonolusively that alkalescence as such

"influence whatever on the sodium hinrate. The
-^J-

- -

I^Uprimach an^a in large

the important accessories in the modiSed diet, pioper houis, „



GOUT. 319

exercise, with baths, douches, etc., play a very important role in the

" cure."

Medicinal Treatment.—In an acute attack the limb should be elevated

and the affected joint wrapped in cotton-wool. Warm fomentations, or

Fuller's lotion, may be used. Steaming the joint is sometimes beneficial.

A brisk mercurial purge is always advantageous at the outset. The wine
or tincture of colchicum, in doses of twenty to thirty minims, may be

given every four hours in combination with the citrate of potash or the

citrate of lithium. The action of the colchicum should be carefully

watched. It has, in a majority of the cases, a powerful influence over

the symptoms—relieving the pain, and reducing, sometimes with great

rapidity, the swelling and redness. It should be promptly stopped so

soon as it has relieved the pain. In cases in which the pain and sleep-

lessness are distressing and do not yield to colchicum, morphia is neces-

sary. The patient should be placed on a diet chiefly of milk and barley-

water, but if there is any debility, strong broths may be given, or eggs.

It is occasionally necessary to give small quantities of stimulants. During
convalescence meats and fish and game may be taken, and gradually the
patient may resume the diet previously laid down.

In some of the subacute intercurrent attacks of arthritis in old, de-
formed joints the sodium salicylate is occasionally useful, but its adminis-
tration must be watched in cases of cardiac and renal insufficiency. It is

. also much advocated by Haig in the uric-acid habit.

The chronic and irregular forms of gout are best treated by the dietetic
and hygienic measures already referred to. Iodide of potassium is some-
times useful, and preparations of guaiacum, quinine, and the bitter tonics

' combined with alkalies are undoubtedly of benefit.

Piperazin has been much lauded as an efficient aid in the solution of
uric acid.

.
The clinical results, however, are very discordant. It may be

' employed in doses of from fifteen to thirty grains in the day, and is

< conveniently given in aerated water containing five grains to the tum-
1 blerful.
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VII. DIABETES MELLITUS.

Definition.-A disorder of nutrition, in which sugar accumulates

in bbodTnd is excreted in the urine, the daily amount of wh.ch .s

'"eS^^^^^^ influences play an important role, and cases

are on rec?,^ of its occurrence in many members of the same family.

arinstances of the coexistence of the ^^^^ .n hush^^^^^^^^^^^^^

„,if„ M^n are more {requently afleotod than women. It is a disease oi

: uH We a™ J of?he oases oocur fro^i the third to the si.th deoade

It i rare fa childhood, but oases are on record fa children under on ,
ar

of ie Persons of a neurotic temperament are often affected It is a

"dL:Se oftTe^higher classes. Heln-ews se„^^^^ ^^I^ZL

glycosuria is not of grave significanoe, and is
»°»^^^^^^^ ^^^^

!/true diahetes. On
' i: ;:Lrdiab: »Tnd olLity develop

may be a "diahetogenous obesity, ™
^j,^,., instances

in early life, and these cases are 1<:'1^^''12''2^„^ fa three genera-

on record fa which "I'osity with diab es h=^ occurr^^^^

tions. Diabetes is more common m c ties '^n m ™u°
^ Mental

syphilis, and malaria
^^^^IZT'^nf^Z^ X o-s. The combi-

shock, severe nervous strain, and ''O"? P'
indiiteence fa food and

nation of intense application to ^u
-rfv „ one o indu» the disease,

drink, with a sedentary We, seem P^^.^^-l^^n^ s „„i „„enr at

It may set in durfag pregnancy,
--'^J'- l^l^''"^Z or brain has been

this period. Injury to or disease *=;P'™
„j p^rfd,, tliere

followed by diabetes. In the
-'f'' y;°*'j;;teTal The medulla is

were thirty fastaooes of oj- of t, .e
p.^ ^^^^^^ ^

not always involved, in only loui u
irritative lesion

ease, was there sclerosis o^^^^^^^"^:^^ cause. I saw
•

of Bernard's diabetic centre m the med ua
^^^^ anomalous

with Riess, at the Friedrichsham, ^
^^^^j^J^^^^^.^ f,,„d post mor-

cerebral svmptoms and diabetes, and in whom

tem a cysticercus in the f^-'^^^
J^^^^;;;^;-^^ infectious fevers. A few

The disease has occasionally ±0^^°^^^'
of the brain or cord,

ppqps have followed injury without involveme
disease iii

In comparison with E»™pean countries diabete
^^^^^^^^^

America. The last census gave only 2 8 pei on
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1

population, against a ratio of from five to nine in the former. In this

region the incidence of the disease may be gathered from the fact that

: among thirty-five thousand patients under treatment at the Johns Hop-

i kins Hospital and Dispensary there were only ten cases.

We are ignorant of the nature of the disease. N'ormally the carbo-

1
hydrates taken with the food are stored in the liver and in the muscles as

;
glycogen, and then utilized as needed by the system. Glycogen can also

I be formed from the proteids of the food, and under certain circumstances

! sugar may be directly formed from the body proteids. Whenever the

: sugar in the systemic blood exceeds a definite amount (about 0'2 per cent);,

: it is discharged by the kidneys, producing glycosuria. Theoretically dia- '

1 betes may be supposed to be induced by

:

(a) The ingestion of a larger quantity of carbohydrates and peptones i

than can be warehoused, so to speak, in the liver as glycogen, so that part I

i has to pass over into the hepatic blood. Some of the instances of lipogenic

or dietetic glycosuria are of this nature.

(b) Disturbances of the liver function : (1) Changes in the circula-

t tion under nervous influences. Puncture of the medulla, lesions of the

I cord, and central irritation of various kinds are followed by glycosuria,

' which is attributed to a vaso-motor paralysis (more rapid blood-flow) in-

' duced by these causes. On this view the disease is a neurosis. (2) In-

: stability of the glycogen, owing either to imperfect formation or to con-

L ditions of the cells which render it less stable. Phloridzin and other

; substances which cause diabetes very probably act in this way, though
: phloridzin is said to act primarily in the renal epithelium, destroying its

: power of keeping back the sugar.

(c) Defective assimilation of the glucose in the system. How and
L under what normal circumstances the sugar is utilized we do not yet
know. Theoretically faulty metabolism would explain the condition.

Interesting observations have of late made it probable that the pancreas
r niay in some cases be the seat of the trouble. Lesions of this organ are
I met with in about 50 per cent of the cases (Hansemann). Von Mering
1 and Minkowski have shown that extirpation of the gland in dogs is fol-

lowed by glycosuria, but, if a small portion remains, sugar does not appear
in the urine, facts which have been confirmed by Lepine and others. The

:
pancreas, on this view, has, like the liver, a double secretion—an external,

' which is poured into the intestines, and an internal, which passes into
the blood. This latter is supposed to be of the nature of a, ferment, in
the presence of which alone the normal assimilative processes can take
place with the glycogen. Disease of the pancreas causes diabetes by
preventing the formation of the glycolytic ferment. Even when, as in a
majority of instances of diabetes, the organ is apparently normal, a func-
tional trouble may disturb the formation of this ferment. The fact that
if a small portion of the gland is left, in the experiments upon dogs, dia-
betes does not occur, is analogous to the remarkable circumstance that a
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small fragment of the thyroid is sufficient to prevent the development of
;

artificial myxosdema.

Morbid Anatomy.—Saundby * has recently analyzed the changes

which occur in this disease.

The 7iervous system shows no constant lesions. In a few instances

there have been tumors or sclerosis in the medulla, or, as in the case above

mentioned, a cysticercus has pressed on the floor. Cysts have been met

with in the white matter of the cerebrum and perivascular changes have

been described. Glycogen has been found in the spinal cord In the

peripheral nervous system there are instances in which tumors have been

.found pressing on the vagus. A secondary multiple neuritis is not rare,

and to it the so-called diabetic tabes is probably due. R. T. Wil lamson

has found changes in the posterior columns of the cord similar to those

which occur in pernicious anaemia.
_

In the sympathetic system the ganglia have been enlarged and in some

instances sclerosed, but there is nothing peculiar in these changes. The

blood may contain as high as 0-4 per cent of sugar instead of 0-15 per cent

The plasma is usually loaded with fat, the molecules of which may be seen

as fine particles. When drawn, a white creamy layer coats the coagulum

and there may be lipa^mic clots in the small vessels There are no specia

changes in the red or white corpuscles. Gabritschewsky has shown that

the polynuclear leucocytes in diabetes contain glycogen Glycogen can

occu? in normal blood, but it is here extra-cellular. It has been also

found in the polynuclear leucocytes in leukaemia. The heart is hypei-

trophied in some cases. Endocarditis is very rare. Arterio-sc erosis is

common. The lungs show important changes. Acute broncho-pneu- ;

monia or croupous pneumonia (either of which may termmate m gan-

i rene) and tuberculosis are common. The so-called diabetic phtliisis is

\
'

always tuberculous and results from a caseating broncho-pneumonia. In

rare cases there is a chronic interstitial pneumonia, non-tuberculous, i a

embolism of the pulmonary vessels has been described m connection with

^''The%T.ris usually enlarged, fatty degeneration is common, and

iJ h writers have described a form of cirrhosis I-tulle, who has de-

scribed remarkable examples of this so-called diabetic cirrhosis-the c«

-

X..1^^m..^a.V.-thinks the change is due to abnormal destruction of

the blood-cells It may be associated with bronzing of the skm.

''^m^;:!., as pointed out by Lancereaux, ^^--^l^^^/j^^^^^^^^
Hansemann + in forty cases of pancreatic disease with diabetes, found simJW

~phy 'il thirty-'six; and he gives a table of seventy-two cases from\\

the literature.

*Braashaw Lecture, Eoyal College of Physicians of London, 1890; and Lectures on

Diabetes, E. B. Treat, New York, 1891.

f
Zeitschrift f. klin. Med., Bd. 20. H
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A patient of W. T. Bull died of diabetes after extirpation of the pan-

creas. In some instances there is a pigmentary cirrhosis analogous to that

which occurs in the liver, and this induration seems to be an important

change. Cancer and calculi have been met with ; and Longstreth found,

in one instance, cystic disease of the organ. Fat necrosis of the pancreas

has also been found. Dilatation of the stomach is common.
The kidneys show usually a diffuse nephritis with fatty degeneration.

. A hyaline change occurs in the tubal epithelium, particularly of the de-

: scending limb of the loop of Henle, and also in the capillary vessels of the

; tufts.

Symptoms.

—

Acute and clironic forms are recognized, but there is

1 no essential difference between them, except that in the former the pa-

1 tients are younger, the course more rapid, and the emaciation more

1 marked.

It is also possible to divide the cases into (1) lipogenic or dietetic, which

i includes the transient glycosuria of stout persons
; (2) neurotic, due to

injuries or functional disorders of the nervous system ; and (3) pancreatic,

in which there is a lesion of the pancreas. It is, however, by ho means
easy to discriminate in all . cases between these forms. Of late attempts

have been made to separate a clinical variety analogous to experimental

pancreatic diabetes. Hirschfeld, from Guttmann's clinic, has described

cases running a rapid and severe course usually in young and middle-aged

persons. The polyuria is less common or even absent, and there is a strik-

ing defect in the assimilation of the albuminoids and fats, as shown by
the examination of the fgeces and urine. In four of seven cases autopsies

were made and the pancreas was found atrophic in two, cancerous in one,

and in the fourth exceedingly soft.

The onset of the disease is gradual and either frequent micturition or

i inordinate thirst first attracts attention. Very rarely it sets in rapidly,

a after a sudden emotion, an injury, or after a severe chill. When fully

e established the disease is characterized by great thirst, the passage of large

c quantities of saccharine urine, a voracious appetite, and, as a rule, pro-

^ gressive emaciation.

The Urine.—The amount varies from six or eight pints in mild cases

t to thirty or forty pints in very severe cases. In rare instances the quan-
t tity of urine is not much increased. Under strict diet the amount is

r much lessened, and in intercurrent febrile affections it may be reduced to

t normal. The specific gravity is high, ranging from 1-025 to 1-045; but
1 in exceptional cases it may be low, 1-013 to 1-020. The urine is pale in

0 color, almost like water, and has a sweetish odor and a distinctly sweetish

! taste. The reaction is acid. Sugar is present in varying amounts. In
n mild cases it does not exceed one and a half or two per cent, but it may
' reach from five to ten per cent. The total amount excreted in the twenty-
•
four hours may range from ten to twenty ounces, and in exceptional cases

: from one to two pounds. The following are the most satisfactory tests :



CONSTITUTIONAL DISEASES.

Fehling's Test —The solution consists of sulphate of copper (grs. 90^),

neutral tartrate of potash (grs. 364), solution of caustic soda (fl. ozs 4),

and distilled water to make up six ounces. Put a drachm of this m a test-

tube and boil (to test the reagent) ; add an equal quantity of urine and boil

again, when, if sugar is present, the yellow suboxide of copper is thrown

down The solution must be freshly prepared, as it is apt to decompose.

Trommer's Test.-To a drachm of urine in a test-tube add a few drops

of a dilute sulphate-of-copper solution and then as much liquor potassce

as urine. On boiling, the copper is reduced if sugar be present, forming

the yellow or orange-red suboxide. There are certain f-^^---
-^^nX

per tests. Thus, a substance called glycuronic acid is met with m the

urine after the use of certain drugs -chloral, phenacetm, morphia, chloro-

form, etc-which reduces copper. Glycosuric acid or alcapton may also

mo\e a source of error (see page 777).
^

Fernuntation T..fc-This is free from all doubt Place a small f ag^

ment of yeast in a test-tube full of urine, which .6 then inverted over a

SLs vessel containing the same ftuid. If sugar is present, fermeutat n

l^s Jn with the formation of carbon dioxide, whrch s m th

upper part ol the tube and gradually expels the urme. In doubtful cases

control test should always be used.
. . „j n,„ „ri,. acid

Of other ingredients iu the nrine, the urea is increased, the uric acid

does not show fpecial changes, and the phosphates may be greatly in ex

cess Ka fe has described a great increase in the phosphates, and in som

r these cLs with an excessive excretion, the symptoms may be very

iJt to tToi of diabetes, though the sugar may not be constant y pre.

<"T:Ing the .jr.,... of ^
distressing. A very large amount of water is ^o*. J
in solution and for its excretion in the mme The monn

sumed will be found to bear a '^''fi"''^

'"^^Xkbeles in which the

stances, however, are not uncommon of pronounced
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thirst is not excessive ; but in such cases the amount of urine passed is

never large. The thirst is most intense an hour or two after meals. As
a rule, the digestion is good and the appetite inordinate. A story is. told

of a man with diabetes who was paid to stay away from a certain restau-

rant at which dinners were given at fixed prices. It is sometimes impos-

,
sible to satiate the ravenous appetite of a diabetic patient. The condition

. is sometimes termed hulimia or polyphagia.

The tongue is usually dry, red, and glazed, and the saliva scanty. The

,

gums may become swollen, and in the later stages aphthous stomatitis is

1 common. Constipation is the rule.

In spite of the enormous amount of food consumed a patient may be-

( come rapidly emaciated. This loss of flesh bears some ratio to the poly-

1 uria, and when, under suitable diet, the sugar is reduced, the patient may
( quickly gain in flesh. The skin is dry and harsh, and perspirations rarely

< occur, except when phthisis coexists. Drenching sweats have been known
t to alternate with excessive polyuria. The temperature is often subnor-
mal

; the pulse is usually frequent, and the tension increased. Many dia-

betics, however, do not show marked emaciation. Patients past the mid-
dle period of life may have the disease for years without much disturbance
of the health, and may remain well nourished. These are the cases of the
diaUte gras in contradistinction to dialUe maigre.

Diabetes in Children.—Eecently Stern has analyzed 117 cases in chil-

dren. They usually occur among the better classes. Six were under one
year of age. Hereditary influences were marked. The course of the dis-

ease is, as a rule, much more rapid than in adults. The shortest duration
was two days. In seven cases it did not last a month. One case is men-
tioned of a child apparently born with the glycosuria, who recovered in
eight months.

Complications.—(«) Cutaneous.—Boils and carbuncles are extreme-
ly common. Eczema is also met with and at times an intolerable itching.
In women the irritation of the urine may cause the most intense pruritus
pudendi, and in men a balanitis. Earer affections are xanthoma and pur-
pura. Gangrene is not uncommon. William Hunt has analyzed 64 cases.
In 50 the localities were as follows : Feet and legs, 37 ;

thigh and buttock,
2

;
nucha, 2 ; external genitals, 1 ;

lungs, 3 ; fingers, 3 ; back, 1
j eyes, 1.

Perforating ulcer of the foot may occur.

(5) Pulmonary.—The patients are not infrequently carried off by actite
pneumonia, which may be lobar or lobular. Gangrene is very apt to
•supervene, but the breath does not necessarily have the foul odor of ordi-
nary gangrene.

Tuberculous Ironclio-pneumonia is very common. It was formerly
Uiought, from its rapid course and the limitation of the disease to the
ling, that this was not a true tuberculous affection ; but in the cases which
lave come under my notice bacilli have been present, and the condition is
iiow generally regarded as tuberculous.
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<A Umsi -Albuminuria is a tolerably frequent complication The
(<,) Kenal. /

^^^^^ t„ ^e of macli mo-

''":r\;Ta— IrciLdlith arterio-.clero.is. It oceasionaU,

Recedes the relopment of the diabetic coma. Occas,onally cyst.fs

'''tn''Lrvous STSteni.-(l) Diabetic coma, ^^-^ studied by Kussmaul is

the'ltSrs^Cicatln of ti.e disea. Iro-^-
proportion of all ca.es part.cnlary - *e you g- It^may

diabetes is unsuspected, as m two casts receu ^ i

^i^ich

rt ^xTwtrd/ry^t^t^^^^^^^^^
after cxert,on ti e patiente we^^^^^^^^

^^oonseiousness ; death oceumng
somnolence, and g.adual y ^-P-

f ,i,t„tance, such as

" '
»nd vomit nl o locfl affection as pharyngitis, phlegmon, or

r;rm:";Lti„n. m .ch ca.es

Je, ^eliriun, greaUis^es^^^ andd„«o
patient gradually -'-;". »;;j;;;,ttis otr o th? breath, due to the

days. There may be »
without any previous dyspncea

cation, and rapidly falls into a deep
^'''iTZ -^^ ^^^^ ptoms, but

There has been much .sp-te

'^J^^^^:^^^ ^,JJ ^ give a

our knowledge of

^^^^^^J ^ /j the attack and the similarity, m
rational explanation. The ''^"'''^'^

^j^^j j „ded upon some

„any instances, to nr.m.a
-'^^^^^^ ^'^^i commolly held, that this

r;:rir'a^:tct:iXc^^aby.eU^^^^^^

product between the sugar and
lung capil-

Saunders and Hamdton ^^^^^^^^^^ ,,„p,,„. t„ fat embo-

i£:bTtira:^X'fs on i^^^-^^zT-

quently precedes or accompan.es the atto^^^
^^^^ y^^li^^,

whiS
—, are probably minor neu-

n":"r(so cai.cd)._This is1^^:^:':^:!^
by lightning pains ™ '''^

'^f'l^^^^'f '^S ^t tth extensors of the feet

out the other symptoms-and a loss of ™' and other

The gait is the characterisbc steppfgc, as in aisenica ,
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forms of neuritic paralysis. Charcot states that there may be atrophy of
the optic nerves. Changes in the posterior columns of the cord have been
found.

Diabetic Paraplegia.—This is also in all probability due to neuritis
There are cases m which power has been lost in both arms and legs

(3) Mental 8ymptoms.~The patients are often morose, and there is a
I strong tendency to become hypochondriacal. General paralysis has been
,
known to develop. Some patients display an extraordinary degree of rest-

] lessness and anxiety.

(4) Special /S'e?ise5.—Cataract is liable to occur, and may develop with
1 rapidity in young persons. Diabetic retinitis closely resembles the albu-
I minuric form. Hemorrhages are common. Sudden amaurosis, similar
t to that which occurs in ura?mia, may occur. Paralysis of the muscles of
s accommodation may be present ; and lastly atrophy of the optic nerves.
.' Aural symptoms may come on with great rapidity, either an otitis media,
or in some instances inflammation of the mastoid cells.

(5) Sexual Function.—Impotence is common, and may be an early
symptom.

Course.—In children the disease is rapidly progressive, and may prove
fatal in a few days. It may be stated, as a general rule, that the older the
patient at the time of onset the slower the course. Cases without hered-
itary influences are the most favorable. In stout, elderly men diabetes

•is a much more hopeful disease than it is in thin persons. Middle-aged
patients may live for many years, and persons are met with who have had
the disease for ten, twelve, or even fifteen years.

Diagnosis.—Glycosuria, which to all intents and purposes is a mild
form of the disease, is to be distinguished only by its transient character,
ihere is no other disease with which true diabetes can be confounded,
ihere are cases in which the diabetes presents a remarkable intermittency,
and sugar may be absent for weeks or months at a time. It must not be
forgotten that hysterical women sometimes put sugar in the urine for the
purposes of deception.

Prognosis.—In true diabetes instances of cure are rare. On the
»lother hand, the transient or intermittent glycosuria, met with in stout
wverfeeders, or in persons who have undergone a severe mental strain, is
wary amenable to treatment. Not a few of the cases of reputed cures be-
long to this division. Practically, in cases under forty years of age the
loutlook is bad

;
in older persons the disease is less serious and much more

rtmenable to treatment. It is a good plan at the outset to determine
wnether the urme of a patient contains sugar or not on a diet absolutely ! 1

W^vee from carbohydrates. In mild cases the sugar disappears; in the I

severer cases it continues to be formed from the proteids.
'

'

Treatment.—In families with a marked predisposition to the disease
e use ot starchy and saccharine articles of diet should be restricted,
ine personal hygiene of a diabetic patient is of the first importance.
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Sources of worry should be avoided, and he should lead an even, quiet

life if possible in an equable climate. Flannel or silk should be worn

next to the skin, and the greatest care should be taken to promote its

action A lukewarm, or if tolerably robust, a cold bath, should be taken

every day An occasional Turkish bath is useful. Systematic, moderate

exercise should be taken. When this is not feasible, massage should be

^^^^Did -Our injunctions to-day are those of Sydenham :
" Let the patient

eat food of easy digestion, such as veal, niutton, and the like, and abstam

from all sorts of fruit and garden stuff."
_ _

The carhohydrates in the food should be reduced to a minimum.

Under a strict hydrocarbonaceous and nitrogenous regimen all cases are

beneated and some are cured. The most minute and specific instructions

should be given in each case, and the dietary arranged with scrupulous

care It is of the first importance to give the patient variety m the food

otherwise the loathing of certain essential articles becomes mtolerable and

too often the patient gives up in disgust or despair It is well perhap^

not to attempt the absolute exclusion of the carbohydrates, but to al ow

a small proportion of ordinary bread, or, better still as containing less

starch, potatoes. It is best gradually to enforce a rigid system, cutting off

one article after another. The following is a list of articles which diabetic

^"sTltps-ox-tail, turtle, bouillon, and other clear soup.

Lemonade, coffee! tea, chocolate, and cocoa; these to be taken without

BugT but they may be sweetened with saccharin. Potash or soda water

and ipollinaris, or' the Saratoga-Vichy, and milk in moderation, may be

"'of animal food: Fish of all sorts, including
^f^^^^fj^ll^r^

ters • salt and fresh butcher's meat (with the exception of livei), poultry,

and game. Eggs, butter, buttermilk, curds, and cream cheese.

'
O'f bid : Gluten and bran bread, and almond and cocoanut biscui •

Of vegetables: Lettuce, tomatoes, spinach, chicory sorrel rad^e ,

asparagus! water-cress, mustard and cress, cucumbers, celery, and endives.

^'^'tZ::^^ oranges. Currants, plums, cherries, pears, apples

(tar!),teloi^"spberriesand%tr maybe taken in moderation.

are the following : Thick soups and Uver.

Ordinary bread of all sorts (in quantity :
rye,

white. All farinaceous preparations, such as hommy, rice, tapioca, semo

lina, arrowroot, sago, and vermicelli.
vpcretable marrow

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable

of all kinds, beets, corn, artichokes. ^
Of liquids : Beer, sparkling wine of all sorts, and the sweet

drinks.
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The chief difficulty in arranging the daily menu of a diabetic patient
is .the bread, and for it various substitutes have been advised—bran bread,
gluten, bread, and almond biscuits. Most of these are unpalatable, and
many are frauds. A friend, a distinguished physician, who has, unfortu-
nately, had to make trial of a great many of them, writes : « That made
from almond flour is usually so heavy and indigestible that it can only be
used to a limited extent. Gluten flour obtained in Paris or Loudon con-
tains about 15 per cent of the ordinary amount of starch and can be well
used. The gluten flour obtained in this country has from 35 to 45 per
cent of starch, and can be used successfully in mild but not in severe forms
of diabetes."

Unless a satisfactory and palatable gluten bread can be obtained, it is

better to allow the patient a few ounces of ordinary bread daily. The
" Soya" bread is not any better than that made from the best gluten flour.
As a substitute for sugar, saccharin is very useful, and is perfectly harm-
less. Glycerin may also be used for this purpose. Levulose, fruit sugar,
is readily assimilated, and seems to be not only harmless in diabetes, but
very beneficent. It may be used for sweetening purposes in moderate
amounts (Hale White).

It is well to begin the treatment by cutting off article after article
until the sugar disappears from the urine. Within a month or two the
patient may gradually be allowed a more liberal regimen. An exclusively
milk diet, either skimmed milk, buttermilk, or koumvss, has been recom-
mended by Donkin and others. Certain cases seem to improve on it, but
it is not, on the whole, to be recommended.

'

Medicinal Treatment.—This is most unsatisfactory, and no one drug
appears to have a directly curative influence. Opium alone stands the
test of experience as a remedy capable of limiting the progress of the dis-
ease.

^

Diabetic patients seem to have a special tolerance for this drug
|Oodeia IS preferred by Pavy, and has the advantage of being less consti-

pating than morphia. A patient may begin with half a grain three times

'

a day, which may be gradually increased to six or eight grains in the 1

twenty-four hours. Not much efl'ect is noticed unless the patient is on a

'

ngid diet. When the sugar is reduced to a minimum, or is absent, the
opium should be gradually withdrawn. The patients not only bear well
tbese large doses of morphia, but they stand its gradual reduction. Po-
tassium bromide is often a useful adjunct. The arsenite of bromine, a
.;'Oiution of arsenious acid with bromine in glycerin (dose, three to five min-ims after meals), has been very highly recommended, but it is by no means
^0 certain as opium. Arsenic alone may be used. Antipyrin may be givenm doses of ten grains three times a day, and in cases with a marked neu-
0 ic constitution is sometimes satisfactory. The salicylates, iodoform,
mtroglycerin, jambul, lithium salts, strychnine, creasote, and lactic acidnave been employed.

Preparations of the pancreas (glycerin extract, dried and fresh gland)
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have been used in the hope that they would supply the internal secretion

necessary to normal sugar metabolism,. The success has not, however,

been in any way comparable with the use of the thyroid extract m myx-

oedema Lepine has isolated a glycolytic ferment from the pancreas and

also from malt diastase, and has used it with some success in four cases.

Of the complications, the pruritus and eczema are best treated by cool-

ing lotions of boric acid or hyposulphite of soda (1 ounce; water, 1

quart), or the use of ichthyol and lanolin ointment.

The coma is an almost hopeless complication. Inhalations of oxy-

gen have been recommended, and the intravenous injections of a saline

solution, as practised by Hilton Eagge- The three per cent solution of the

odium bicarbonate has generally been employed. The
^^^^^^^^^J^^

however, been satisfactory. Of seventeen cases, collected by Chadbourne,

in Inly ^ne was it successful ; in seven there was temporary ^-P-ve-e-t;

and the best that can be said for it is that it may give the patient a few

Tours of complete consciousness. Injections should be made as soon as

possible after the appearaace of the coma.

VIII. DIABETES INSIPIDUS.

Deflnition.-A chronic aiiection characterized by the passage of

larcre quantities of normal urine of low specific gravity.
_

The condition is to be distinguished from diuresis or polyuria, which

is a frequent symptom in hysteria, in Bright's disease, and occasionally

Tn e ebrlor aflectionl Willis, in 1674, first ^^^^.^^^^

tinction between a saccharine and non-saccharine form of diabetes.

EtioloffV -The disease is most common in young persons. Of the

85 c"ll^ted by Strauss, 9 were under five years ; 12 between five and

p^lv attacked than females. The affection may be congenital A

Wd taiften^^^^^^^^^^ been noted in many cases, the most extraordinary

f wh ch hls^^^^^^^^^
by Weil. Of 91 members in four generations,

has ioUowed sunBtroke, or a violent

™f '"f,; ,,„,e been to

has occasionally been the exc,tn,g
f''^ '"'"^J^^^^k „, to the

o.?d\inr;-bont., or has set^^^:^Z'^Z^
acute disease. Tumors

^^'^^ZTv^^^^^^^^"^-'^'
met with m a few mstances. Case' ° P^'?

^„ i„rt,„„e alter menin-

paralysis ot the s.xth nerve. M^|™;
^^^^ it. Bernard, it

Z riLtb'e:.:?— rVin the «oor ol the fourth ventricle
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of animals which, when punctured, produced polyuria. Lesions of the
organs of the abdomen may be associated with an excessive flow of urine,

which, however, should not be regarded as true diabetes insipidus. Dick-
enson mentions its occurrence in abdominal tumors

;
Ealfe, in abdominal

aneurism. I have noted it in several cases of tuberculous peritonitis.

The nature of the disease is unknown. It is, doubtless, of nervous
origin. The most reasonable view is that it results from a vaso-motor dis-

turbance of the renal vessels, due either to local irritation, as in a case of
abdominal tumor, or to central disturbance in cases of brain-lesion, or to

functional irritation of the centre in the medulla, giving rise to continu-
ous renal congestion.

Morbid Anatomy.—There are no constant anatomical lesions.

The kidneys have been found enlarged and congested. The Madder has
been found hypertrophied. Dilatation of the ureters and of the pelves of
the kidneys has been present. Death has not infrequently resulted from
chronic pulmonary disease. Very varied lesions have been met with in
the nervous system.

Symptoms.—The disease may come on rapidly, as after a fright or
an injury. More commonly it develops slowly. A copious secretion of
urine, with increased thirst, are the prominent features of the disease.

The amount of urine in the twenty-four hours may range from twenty to
forty pints, or even more. The specific gravity is low, 1-001 to 1-005

; the
color is extremely pale and watery. The total solid constituents may not
be reduced. The amount of urea has sometimes been found in excess.

Abnormal ingredients are rare. Muscle sugar, inosite, has been occasionally

found. Albumin is rare. Traces of sugar have been met with. Naturally,
with the passage of such enormous quantities of urine, there is a propor-
tionate thirst, and the only inconvenience of the disease is the necessity

for frequent micturition and frequent drinking. The appetite is usually
good, rarely excessive as in diabetes mellitus. The patients may be well

nourished and healthy-looking. The disease in many instances does not
appear to interfere in any way with the general health. The perspiration
is naturally slight and the skin is harsh. The amount of saliva is small
and the mouth usually dry. Cases have been described in which the toler-

ance of alcohol has been remarkable, and patients have been known to
take a couple of pints of brandy, or a dozen or more bottles of wine, in
the day.

The course of the disease depends entirely upon the nature of the pri-
mary trouble. Sometimes, with organic disease, either cerebral or abdomi-
nal, the general health is much impaired ; the patient becomes thin, and
rapidly loses strength. In the essential or idiopathic cases, good health
may be maintained for an indefinite period, and the affection has been
known to persist for fifty years. Death usually results from some inter-
current affection. Spontaneous cure may take place.

Diagnosis.—A low specific gravity and the absence of sugar in the
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urine distinguish the disease from diabetes mellitus. Hysterical polyuria

may sometimes simulate it very closely. The amount of urine excreted

may be enormous, and only the development of other hysterical manifes-

tations may enable the diagnosis to be made. This condition is, however,

always transitory.

In certain cases of chronic Bright's disease a very large amount of

urine of low specific gravity may be passed, but the presence of albumin

and of hyaline casts, and the existence of heightened arterial tension, stifE

vessels, and hypertrophied left ventricle make the diagnosis easy.

Treatment.—The treatment is not satisfactory. No attempt should

be made to reduce the amount of liquid. Opium is highly recommended,

but is of doubtful service. The preparations of valerian may be tried;

either the powdered root, beginning with five grains three times a day, and

increasing until two drachms are taken in the day, or the valerianate of

zinc in fifteen-grain doses, gradually increased to thirty grains, three times

a day. Ergot, ergotin, antipyrin, the salicylates, arsenic, strychnine, tur-

pentine, and the bromides have been recommended. Electricity may be

used.

IX. RICKETS.

Definition.—A disease of infants, characterized by impaired nutrition

and alterations in the growing bones.
^„

Glisson, the anatomist of the liver, described the disease accurately m

the seventeenth century. u v 4. ,-c, -.-^or

Etioloev.-The disease exists in all parts of the world, but is par-

ticularly milked among the poor of the larger cities, who are badly housed

and ill fed. It is much more common in Europe than m America. In

vtnna and London from 50 to 80 per cent of all the children at the

cl n^ present signs of rickets. It is a comparatively rare disease in

CWa In the cities of this continent it is very prevalent, pai^cularly

'rng the children of the negro and of the Italian race. Wan^^^f

sunlight and impure air are important factors. A starchy diet too
^^^^

cow's milk, and the indiscriminate feeding so

«°-^°-/^Vtvond these

the poor, are important agents; but something is

^^^^f^^^^^^^^^^^
for children of healthy parents, who have an ample quantity of he pioper

0 d, may L^^^ vicL'ty. It seems probable, however, that he com -

nation of defective food and bad air plays the most important
.
oZe. P o

lontedttln or suckling a child during pregnancy are accessory etio-

^%~o evidence that the ^i-se is hereditary but the. i^^^^^^^^^

ably a form of fcBtal rickets. It is doubtful, however, whethei

^^^ f^^f"
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and cJiondroclysfrophia fcetalis by Kaufmann, who has written a mono-

graph on the subject (1892). In the children which survive, the growth,

particularly of the limbs, is stunted, and they form an important group

(micromelia) of the dwarfs..__

Eickets affects male and female children equally. It is a disease of the

first and second years of life, rarely beginning before the sixth month.

Jenner has described a late rickets, in which form the disease may not ap-

pear until the ninth or even until the twelfth year. It has been held that

rickets is only a manifestation of congenital syphilis (Parrot), but this is

certainly not correct. Syphilitic bones rarely, if ever, present the spongy
tissue peculiar to rickets, and rachitic bones never show the multiple oste-

ophytes of syphilis.

Morbid Anatomy.—The bones show the most important changes,

particularly^the ends of the long bones and the ribs. Between the shaft

and epiphyses a slight bulgingTs apparent, and on section the zone of pro-

liferation, which normally is represented by two narrow bands, is greatly

thickened, bluish in color, more irregular in outline, and very much
softer. The width of this cushion of cartilage varies from five to fifteen

millimetres. The line of ossification is also irregular and more spongy
and vascular than normal. The periosteum strips off very readily from
the shaft, and beneath it there may be a spongioid tissue not unlike de-

calcified bone. The practical outcome of these changes is a delay in, and
imperfect performance of, the ossification, so that the bone has neither

the natural rate of growth nor the normal firmness. In the cranium
there may be large areas, particularly in the parieto-occipital region, in

which the ossification is delayed, producing the so-called cranio-tabes, so

that the bone yields readily to pressure with the finger. There are local-

ized depressed spots of atrophy, which, on pressure, give the so-called

"parchment crackling." Flat hyperostoses develop from the outer table,

particularly on the frontal and parietal bones, and produce the character-

istic broad forehead with prominent frontal eminences, a condition some-
times mistaken for hydrocephalus.

The chemical analysis of rickety bones shows a marked diminution in

the calcareous salts, which may be as low as from 25 to 3.5 per cent.

The liver and spleen are usually enlarged, and sometimes the mesen-
teric glands. As Gee suggests, these conditions probably result from the
general state of the health associated with rickets. It is interesting to

note that Beneke describes a relative increase in the size of the arteries in
rickets.

Kassowitz, the leading authority on the anatomy of rickets, regards
the hyperjemia of the periosteum, the marrow, the cartilage, and of the
bone itself as the primary lesion, out of which all the others develop.
This disturbs the normal development of the growing bone and ex-
cites changes in the bone already formed. The cartilage cells in conse-
quence proliferate, the matrix is softer, and as a result the bone which is
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formed from this uuhealthy cartilage is lacking in firmness and solidity.

In the bone already formed this excessive vascularity favors the normal

processes of absorption, so that the relation between removal and deposi-

tion is disturbed, absorption taking place more rapidly. The new material

is poor in lime salts. Kassowitz seems to have proved experimentally

that hypersemia of bone results in defective deposition of lime salts. Bar-

low and Bury * have given an elaborate analysis of the changes described

by this author. It is interesting to note that Glisson attributed rickets to

disturbed nutrition by arterial blood, and believed the changes in the long

bones to be due to excessive vascularity.

Symptoms.—The disease comes on insidiously about the period of

dentition, before the child begins to walk. In many cases digestive dis-

turbances precede the appearance of the characteristic lesions, and the

nutrition of the child is markedly impaired. There is usually slight

fever, the child is irritable and restless, and sleeps badly. If the child

has already walked, it shows a marked disinclination to do so, and seems

feeble and unsteady in its gait. Sir William Jenner has called attention

to three general symptoms which are present in many cases of rickets.

There is first a diffuse soreness of the body, so that the child cries when

an attempt is made to move it, and prefers to keep perfectly still. This

tenderness is often a marked and suggestive symptom. Associated with

this are slight fever and a tendency at night to throw off the bedclothes.

This may be partly due to the fact that the general sensitiveness is ^ich

that even their weight may be distressing. And, third, there is such

profuse sweating, particularly about the head and neck, that m the morn-

ing the pillow IS found soaked with perspiration.

The tissues become soft and flabby; the skin is pale; and from a

healthy, plump condition, the child becomes puny and feeble. It as m

this stage of the disease that we sometimes find such a degree of disabihty

in the muscles, particularly of the legs, that paralysis may be suspected.

This so-called pseudo-paresis of rickets results in part from the flabby,

weak condition of the legs and in part from the pain associated with the

movements. Such cases are by no means uncommon, but they are readily

distinguished from infantile paralysis. Coincident with, or following

closely upon, the general symptoms the characteristic skeletal lesions are

observed. Among the first of these to appear are the changes m the ribs

at the junction of the bone with the cartilage, forming the so-called

rickety rosary. When-^he child is thin these nodules may be distinctly

seen,- and in any case can be easily made out by touch. They very rarely

appear before the third month. They may increase in size up to the sec-

ond year, and are rarely seen after the fifth year. The thorax undergoes

important changes. Just outside the junction of the cartilages with the

ribs there is an oblique, shallow depression extending downward and out-

* Cyclopiedia of the Diseases of Children, vol. ii.
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ward. A transverse curve, sometimes called Harrison's groove, passes out-

ward from the level of the ensiform cartilage toward the axilla and may

be deepened at each insi^iration. It is rendered more prominent by the

eversion and prominence of the costal border. The sternum projects,

particularly in its lower half, forming the so-called pigeon or chicken

breast. These changes in the thorax are not peculiar, however, to rickets,

aud are much more commonly associated with hypertrophy of the tonsils,

or any trouble which interferes with the free entrance of air into the

lungs. Posteriorly the spine is usually curved, the processes are promi-

nent, and lateral curvature may be produced.

The head of a rickety child usually looks large, and the fontanelles

remain open for a long time. There are areas, particularly in the parieto-

occipital regions, in which ossification is imperfect ; and the bone may
yield to the pressure of the finger, a condition to which the term cranio-

tabes has been given. The relation of this condition to rickets is still

somewhat doubtful, as it is very often associated with syphilis—in 47 of

100 cases recently studied by George Carpenter. Coincidently with this,

hyperplasia proceeds in the frontal and parietal eminences, so that these

portions of the skull increase in thickness, and may form irregular bosses.

In one type the skull may be large and elongated, with the top considera-

bly flattened. In another, and perhaps more common case, the shape of

the skull, when seen from above, is rectangular—the caput qtiadratum.

The skull looks large in proportion to the face. The forehead is broad

and square, and the frontal eminences marked. The anterior fontanelle

is late in closing and may remain open until the third or fourth year.

The skin is thin, the veins are perceptible, and the hair is often rubbed

from the back of the skull. In contradistinction to the cranio-tabes is

the condition of cranio- sclerosis, which has also been ascribed to rickets.

On placing the ear over the anterior fontanelle, or in the temporal

region, a systolic murmur may frequently be heard. This condition, first

described by Fisher, of Boston, was believed by him to be peculiar to

rickets. While unquestionably heard with the greatest frequency in this

disease, its presence and jDersistence in perfectly healthy infants have been
amply demonstrated.* The murmur is rarely heard after the fifth year.

A knowledge of the existence of this systolic brain murmur may prevent

errors. A case in which it was well marked was reported as an instance

of supposed gummy tumor of the brain, in which the murmur was thought
to be due to pressure on the vessels at the base.

Changes occur in the bones of the face, chiefly in the maxillse, which
are reduced in size. The normal process of dentition is much disturbed

;

indeed, late teething is one of the marked features in rickets. The teeth

which appear may be small and badly formed.

* Osier, On tho Systolic Brain Murmur of Children, Boston Medical and Surgical
Journal, 1880.
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In the upper limbs changes in the scapulae are not common. The

clavicle may be thickened at the sternal end, and there may be thickening

near the attachment of the sterno-cleido muscle. The most noticeable

changes are at the lower ends of the radius and ulna. The enlargement

is at the junction-area of the shaft and epiphysis. Less evident enlarge-

ifients may occur at the lower end of the humerus. In severe cases the

natural shape of the bones of the arm may be much altered, having to

support the weight of the child in crawling on the floor. The changes in

the pelvis are of special importance, particularly in female children, as in

extreme cases they lead to great deformity and narrowing of the outlet.

In the legs, the lower end of the tibia first becomes enlarged
;
and in

slight cases it may alone be affected. In the severe forms the upper end

of the bone, the corresponding parts of the fibula, and the lower end of

the femur become greatly thickened. If the child walks, slight bowing

of the tibiee inevitably results. In more advanced cases the tibiae and

even the femora may be arched forward. In other cases the condition of

knock-knee occurs. Unquestionably the chief cause of these deformi-

ties is the weight of the body in walking, but muscular action takes

part in it. The green-stick fracture is not uncommon in the soft bones

of rickets.

These changes in the skeleton proceed slowly, and the general symp-

toms vary a good deal with their progress. The child becomes more or

less emaciated, though « fat rickets " is by no means uncommon. Fever

is not constant, but in actively progressing changes in the bone there is

usually a slight pyrexia. The abdomenjs large ,
due partly to flatulent

distention, partly to enlargement of the liver, and in severe cases to

diminution of the volume of the thorax. The spleen is often enlarged and

readily palpable. The urine is stated to contain an excess of lime salts,

but Jacobi and Barlow say this has not been proved. No special or

peculiar changes, indeed, have as yet been described. Many rickety chil-

dren show marked nervous symptoms ;
irritability, peevishness, and sleep-

lessness are constantly present. Jenner called attention to the close rela-

tionship Avhich existed between rickets and infantile convulsions, par-

ticularly to the fits which occur after the sixth month. Tetany is by no

means uncommon. It involves most frequently the arms and hands
;
oc-

casionally the legs as well. Laryngismus stridulus is a common complica-

tion, and though not, as some state, invariably associated with this disease,

yet it is certainly much more frequent in rickety than m other children.

Severe rickets interfere seriously with the growth of a child. Extreme

examples of rickety dwarfs are not uncommon. The disease kncnvn as

acute rickets is in reality a manifestation of scurvy and will be descubed

with that disease. » , n , . -i An-i^-^

Proenosis.-The disease is never in itself fatal, but the condition

of the child is such that it is readily carried oil by intercurrent affections

particularly those of the respiratory organs. Spasm of the larynx and
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convulsions occasionally cause death. In females the deformity of the

pelvis is serious, as it may lead to difficulties in parturition.

Treatment.—The better the condition of the mother during preg-

nancy the less likelihood is there of the development of rickets in the

child. Eapidly repeated pregnancies and suckling a child during preg-

nancy seem important factors in the production of the disease. Of the

general treatment, attention to the feeding of the child is the first con-

sideration. If the mother is unhealthy, or cannot from any cause nurse

the child, a suitable wet-nurse should be provided, or the child must be

artificially fed. Cows' milk, diluted according to the age of the child,

should constitute the chief food. Care should be taken to examine the

condition of the stools, and if curds are present the child is taking too

much, or it is not sufficiently diluted. Barley-water or carefully strained

and well-boiled oatmeal gruel form excellent additions to the milk.

The child should be warmly clad and should be in the fresh air and

sunshine the greater part of the day. It is a " vulgar error " to suppose that

delicate children cannot stand, when carefully wrapped up, an even low tem-

perature. The child should be bathed daily in warm water. Careful friction

with sweet oil is very advantageous, and, if properly performed, allays rather

than aggravates the sensitiveness. Special care should be taken to pre-

vent deformity. The child should not be allowed to walk, and for this

purpose splints applied so as to extend beyond the feet are very effective.

Of medicines, phosphorus has been warmly recommended by Kassowitz,

and its use is also advised by Jacobi. The child may be given gr. -j^-^

two or three times a day, dissolved in olive oil. Cod-liver oil, in doses

of from a half to one teaspoonful, is very advantageous. The syrup of the

iodide of iron may be given with the oil. The digestive disturbances,

together with the respiratory and nervous complications, should receive

appropriate treatment.

X. SCURVY (Scorbuius).

Definition.—A constitutional disease characterized by great debility,

with anaemia, a spongy condition of the gums, and a tendency to haemor-
rhages.

Etiology.—The disease has been known from the earliest times, and
has prevailed particularly in armies in the field and among sailors on long
voyages.

From the early part of this century, owing largely to the efforts of
Lind and to a knowledge of the conditions upon which the disease de-
pends, scurvy has gradually disappeared from the naval service. In the
mercantile marine, cases still occasionally occur, owing to neglect of proper
and suitable food.

The disease develops whenever individuals have subsisted for pro-
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longed periods upon a diet in wliich fresh vegetables or their substitutes

are lacking. An insufficient diet appears to be an essential element in

the disease, and all observers are now unanimous that it is the absence of

those ingredients in the food which are supplied by fresh vegetables.

What these constituents are has not yet been definitely determined. Gar-

rod holds that the defect is in the absence of the potassic salts. Others

believe that the essential factor is the absence of the organic salts present

in fruits and vegetables. Ealfe, who has made a very careful study of the

subject, believes that the absence from the food of the malates, citrates,

and lactates reduces the alkalinity of the blood, which depends upon the

carbonate directly derived from these salts. This diminished alkalinity,

gradually produced in the scurvy patients, is, he believes, identical with

the effect which can be artificially produced in animals by feeding them

with an excess of acid salts; the nutrition is impaired, there are ecchyrnoses,

and profound alterations in the characters of the blood. The acidity of

the urine is greatly reduced and the alkaline phosphates are diminished

in amount.

In opposition to this chemical view it has been urged that the disease

really depends upon a specific (as yet unknown) micro-organism.

In comparison with former times it is now a rare disease. In seaport

towns sailors suffering with the disease are now and then admitted to

hospitals. In large almshouses, during the winter, cases are sometimes

seen. On several occasions in Philadelphia characteristic examples were

admitted to my wards from the almshouse. Some years ago it was not

very uncommon among the lumbermen in the winter camps in the Ottawa

Valley. Among the Hungarian, Bohemian, and Italian miners in Penn-

sylvania the disease is not infrequent. This so-called land scurvy differs

in no particular from the disease in sailors.

The only case of scurvy admitted to the Johns Hopkins Hospital in

six years was a well-to-do woman with chronic dyspepsia, who had lived

for many months on tea and bread.

In parts of Russia scurvy is endemic, at certain seasons reaching epi-

demic proportions ; and the leading authorities upon the disorder, now in

that country, are almost unanimous, according to Hoffmann,* in regard-

ing it as infectious.

Other factors play an important part in the disease, particularly phys-

ical and moral influences—overcrowding, dwelling in cold, damp quarters,

and prolonged fatigue under depressing influences, as during the retreat

of an army. Among prisoners, mental depression plays an important

role. It is stated that epidemics of the disease have broken out in the

French convict-ships en route to New Caledonia even when the diet was

amply sufficient. Nostalgia is sometimes an important element. It is an

* Lehrbuch der Constitutionskrankheiten, F. A. Hoffmann (1893). a work to

the student is referred for the best modern exposition of this group of disorders.
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interesting fact that prolonged starvation in itself does not necessarily

cause scurvy. Not one of the professional fasters of late years has dis-

played any scorbutic symptom. The disease attacks all ages, but the old

are more susceptible to it. Sex has no special influence, but during the

siege of Paris it was noted that the males attacked were greatly in excess

of the females. Infantile scurvy will be considered in a special note.

Morbid Anatomy.—The anatomical changes are marked, though

by no means specific, and are chiefly those associated with haemorrhage.

The blood is dark and fluid. The microscopical alterations are those of a

severe anaemia, without leucocytosis. The bacteriological examination has

not yielded anything very positive. Practically there are no changes in

the blood, either anatomical or chemical, which can be regarded as pecul-

iar to the disease. The skin shows the ecchymoses evident during life.

There are. haemorrhages into the muscles, and occasionally about or even

into the joints. Hsemorrhages occur in the internal organs, particularly

on the serous membranes and in the kidneys and bladder. The gums are

swollen and sometimes ulcerated, so that in advanced cases the teeth are

loose and have even fallen out. Ulcers are occasionally met with in the

ileum and colon. Hasmorrhages are extremely common into the mucous

membranes. The spleen is enlarged and soft. Parenchymatous changes

are constant in the liver, kidneys, and heart.

Symptoms.—The disease is insidious in its onset. Early symptoms

are loss in weight, progressively developing weakness, and pallor. Very

soon the gums_^re noticed to be swollen and. spongy, to bleed easily, and

in extreme cases to present a fungous appearance. These changes, re-

garded as characteristic, are sometimes absent. The teeth may become

loose and even fall out. Actual necrosis of the jaw is not common. The

breath is excessively foul. The tongue is swollen, but may be red and

not much furred. The salivary glands are occasionally enlarged. Haem-

orrhages beneath the mucous membranes of the mouth are common.

The skin becomes dry and rough, and ecchymoses soon appear, first on

the legs and then on the arms and trunk, and particularly into and about

the hair-follicles. They are petechial, but may become larger, and when
subcutaneous may cause distinct swellings. In severe cases, particularly

in the legs, there may be effusion between the periosteum and the bone,

forming irregular nodes, which, in the case of a sailor from a whaling

vessel who came under my observation, had broken down and formed

foul-looking sores. The slightest bruise or injury causes hsemorrhage

into the injured part. (Edema about the ankles is common. The " scurvy

sclerosis," seen oftenest in the legs, is a remarkable infiltration of the sub-

cutaneous tissues and muscles, forming a brawny induration, the skin over

which may be blood-stained. Hemorrhages from the mucous membranes
are less constant symptoms

;
epistaxis is, however, frequent. Hemop-

tysis and haematemesis are uncommon. Hematuria and bleeding from
the bowels may be present in very severe cases.
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Palpitation of the heart and feebleness and irregularity of the impulse

are prominent symptoms. A haemic murmur can usually be heard at the

base. Haemorrhagic infarction of the lungs and spleen has been described.

Respiratory symptoms are not common. The appetite is impaired, and

owing to the soreness of the gums the patient is unable to chew the food.

Constipation is more frequent than diarrhoea. The urine is often albu-

minous. The changes in the composition of the urine are not constant

;

the specific gravity is high ; the color is deeper ; and the phosphates are

increased. The statements with reference to the inorganic constituents

are contradictory. Some say the phosphates and potash are deficient;

others that they are increased.

There are mental depression, indifference, in some cases headache, and

in the later stages delirium. Oases of convulsions, of hemiplegia, and of

meningeal haemorrhage have been described. Remarkable ocular symp-

toms are occasionally met with, such as night-blindness or day-blind-

ness.

In advanced cases necrosis of the bones may occur, and in young per-

sons even separation of the epiphyses. There are instances in which the

cartilages have separated from the sternum. The callus of a recently

repaired fracture has been known to undergo destruction. Fever is not

present, except in the later stages, or when secondary inflammations in

the internal organs appear. The temperature may, indeed, be sometimes

below normal. Acute arthritis is an occasional complication.

Diagnosis.—No difficulty is met in the recognition of scurvy when

a number of persons are affected together. In i_solated.cases, however, the

disease is distinguished with difficulty from certain forms of purpura.

The"association with manifest insufficiency in diet, and the rapid amel- 1

ioration with suitable food, are points by which the diagnosis can be read-
j

ily settled.

Prognosis.—The outlook is good, unless the disease is far advanced

and the conditions persist which lead to its development. The mortality

now is rarely great. During the civil war the death-rate was 16 per cent.

Death results from gradual heart-failure, occasionally from sudden syncope.

Meningeal haemorrhage, extravasation into the serous cavities, entero-coli-

tis, and other intercurrent affections may prove fatal.

Prophylaxis.—The regulations of the Board of Trade require that a

sufficient supply of antiscorbutic articles of diet be taken on each ship
;
so

that now, except as the result of accident, the occurrence of scurvy is rare

' in sailors.
• j j- 4.

Treatment.—The juice of two or three lemons daily and a varied diet,

with plenty of fresh vegetables, suffice to cure all cases of scurvy, unless

far advanced. When the stomach is much disordered, small quantities of

scraped meat and milk should be given at short intervals, and the lemon-

juice in gradually increasing quantities. A bitter tonic, or a steel and bark

mixture, may be given. As the patient gains in strength, the diet may be



SCURVY. 341

more liberal, and he may eat freely of potatoes, cabbage, water-cresses, and

lettuce. The stomatitis is the symptom which causes the greatest distress.

The permanganate of potash or dilute carbolic acid forms the best mouth-

wash. Pencilling the swollen gums with a tolerably strong solution of

nitrate of silver is very useful. The solution is better than the solid stick,

as it reaches to the crevices between the granulations. The constipation

which is so common is best treated with large enemata. Por other con-

ditions, such as hgemorrhages and ulcerations, suitable measures must be

employed.

INFANTILE SCURVY {Barlotv's Disease).

As in adults, scurvy may occur in children in consequence of imperfect

food supply. A few years ago I saw a well-marked case in a child of four,

whose diet had been chiefly " grits " and potatoes. The complexion was

muddy, the gums spongy, and there was a purpuric rash on the legs.

W. B. Cheadle and Gee, in London, have described in very young

children a cachexia associated with haemorrhage. Cheadle regarded the

cases as scurvy ingrafted on a rickety stock. Gee called his cases periosteal

cachexia. Cases had previously been regarded as acute rickets.

A few years later Barlow made an exhaustive study of the condition

with careful anatomical observations. The affection is now recognized as

infantile scurvy, and in Germany is called Barlow's Disease. The affection

is very much more frequent in this country than has been supposed.*

The children attacked are almost invariably those which have been fed

upon condensed milk, and the proprietary and preserved foods for chil-

dren ; some instances, too, have followed the use of sterilized milk. The
cases are met with at any period after the age of four months, but they

are most common in the second period of infancy, from the ninth to the

eighteenth months. The child may look well nourished, but is pallid and
has a muddy complexion. There are very often signs of rickets. If the

teeth have appeared, the gums may be spongy or there may be haemor-

rhages on the mucous membranes.

. The following is a general clinical summary, taken from Barlow's Brad-

shaw Lecture, 1894

:

" So long as it is left alone the child is tolerably quiet ; the lower
limbs are kept drawn up and still ; but when placed in its bath or other-

wise moved there is continuous crying, and it soon becomes clear that the

pain is connected with the lower limbs. At this period the upper limbs
may be touched with impunity, but any attempt to move the legs or thighs
gives rise to screams. jN"ext, some obscure swelling may be detected, first

on one lower limb, then on the other, though it is not absolutely symmet-
rical.

. . . The swelling is ill-defined, but is suggestive of thickening
round the shafts of the bones, beginning above the epiphyseal junctions.

* Northrup and Crandall, New York Medical Journal, 1894, i.
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Gradually the bulk of the limbs affected becomes visibly increased. . . .

The position of the limbs becomes somewhat different from what it was at

the outset. Instead of being flexed they lie everted and immobile, in a

state of pseudo-paralysis. . . . About this time, if not before, great weak-

ness of the back becomes manifest. A little swelling of one or both scap-

ul£e may appear, and the upper limbs may show changes. These are rarely

so considerable as the alterations in the lower limbs. There may be swell-

ing above the wrists, extending for a short distance up the forearm, and

some swelling in the neighborhood of the epiphyses of the humerus.

There is symmetry of lesions, but it is not absolute ; and the limb affec-

tion is generally consecutive, though the involvement of one limb follows

very close upon another. The joints are free. In severe cases another symp-

tom may now be found—namely, crepitus in the regions adjacent to the

junctions of the shafts with the epiphyses. The upper and lower extremi-

ties of the femur, and the upper extremity of the tibia, are the common

sites of such fractures ; but the upper end of the humerus may also be so

affected. ... A very startling appearance may be observed at this period

in the front of the chest. The sternum, with the adjacent costal carti-

lages and a small portion of the contiguous ribs, seems to have sunk bod-

ily back, en bloc, as though it had been subjected to some violence which

had fractured several ribs in the front and driven them back. Occasion-

ally thickenings of varying extent may be found on the exterior of the

vault of the skull, or even on some of the bones of the face. . . . Here

also must be mentioned a remarkable eye phenomenon. There develops

a rather sudden proptosis of one eyeball, with puffiness and very slight

staining of the upper lid. Within a day or two the other eye presents

similar appearances, though they may be of less severity. The ocular con-

junctiva may show a little ecchymosis, or may be quite free. With respect

to the constitutional symptoms accompanying the above series of events

the most important feature is the profound anemia which is devel-

oped. . . . The anaemia is proportional to the amount of limb involve-

ment. As the case proceeds, there is a certain earthy-colored or sallow

tint, which is noteworthy in severe cases, and when once this is estab-

lished bruise-like ecchymoses may appear, and more rarely small purpura.

Emaciation is not a marked feature, but asthenia is extreme and sug-

gestive of muscular failure. The temperature is very erratic
;

it is often

raised for a day or two, when successive limbs are involved, especially

during the tense stage, but is rarely above 101" or 102°. At other times

it may be normal or subnormal."

The essential lesion is a subperiosteal blood extravasation, which

causes the thickening and tenderness in the shafts of the bones. In some

instances there is haemorrhage in the intramuscular tissue.

The prophylaxis is most important. The various proprietary forms of

condensed milk and preserved foods for infants should not be used. Lhe

fresh cow's milk should be substituted, and a teaspoonful of meat-juice
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or gravy may be given with a little sieved potato. A little orange-juice or

lemon-juice may also be given in water. Eecovery is usually prompt and
satisfactory.

XI. PURPURA.

Strictly speaking, purpura is a symptom, not a disease ; but under this

term are conveniently arranged a number of affections characterized by
extravasations of the blood into the skin. In the present state of our
knowledge a satisfactory classification cannot be made. Excluding symp-
tomatic purpura, W. Koch groups all forms, including h£emophilia,

under the designation hcBmorrhagic diathesis, believing that intermediate

forms link the mild purpura simplex and the most intense purpura h£em-
orrhagica ; while F. A. Hoffmann considers them all (except haemophilia)

under the heading morius maculosus. The purpuric spots vary from one
to three or four millimetres in diameter. When small and pin-point-like

they are called petechiae ; when large, they are known as ecchymoses. At
first bright red in color, they become darker, and gradually fade to brown-'
ish stains. They do not disappear on pressure.

The following is a provisional grouping of the cases

:

Symptomatic Purpura.

—

{a) Infectious.—In pyaemia, septicaemia,

malignant endocarditis (particularly in the latter affection), ecchymoses
may be very abundant. In typhus fever the rash is always purpuric.
Measles, scarlet fever, and more particularly small-pox, have each a variety

characterized by an extensive purpuric rash.

{h) Toxic.—The virus of snakes produces with great rapidity extrava-

sation of blood—a condition which has been very carefully studied by
Weir Mitchell. Certain; medicines, particularly copaiba, quinine, bella-

donna, mercury, ergot, and the iodides occasionally, are followed by a
petechial rash. Purpura may follow the use of comparatively small doses
of iodide of potassium. It is not a very common occurrehce, considering
the great frequency with which the drug is employed. A fatal event may
be caused by a small amount, as in a case reported by Stephen Mackenzie
of a child which died after a dose of two and a half grains. An erythema
may precede the hajmorrhage. It is not always a simple purpura, but may
be an acute febrile eruption of great intensity. In September, 1894, a
man aged forty-eight was admitted under my care with arterio-sclerosis
and dropsy. The latter yielded rapidly to digitalis and diuretin. When
convalescent he was ordered iodide of potassium in ten-grain doses three
times a day, and took in fourteen days 420 grains. He had high fever,
coryza, swelling of the throat, and the most extensive purpura over the
whole body. Under this division, too, comes the purpura so often asso-
ciated with jaundice.

(c) Cachectic.—Under this heading are best described the instances of
purpura which develop in the constitutional disturbance of cancer, tuber-
culosis, Hodgkin's- disease, Bright's disease, scurvy, and in the debility of

23
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old age. In these cases the spots are usually confined to the extremities.

They may be very abundant in the lower limbs and about the wrists and

hands. This constitutes, probably, the commonest variety of the disease,

and many examples of it can be seen in the wards of any large hospital.

(d) Neurotic—One variety is met with in cases of organic disease.

It is the so-called myelopathic purpura, which is seen occasionally in

locomotor ataxia, particularly following attacks of the lightning pains

and, as a rule, involving the area of the skin in which the pains have been

most intense. Cases have been met with also in acute myelitis and in

transverse myelitis, and occasionally in severe neuralgia. Another form

is the remarkable hysterical condition in which stigmata, or bleedmg

points, appear upon the skin.

(e) Mechanical.—This variety is most frequently seen in venous stasis

of any form, as in the paroxysms of whooping-cough and in epilepsy.

Arthritic—This form is characterized by involvement of the jomts.

It is usually known, therefore, as rheumatic, though in reality the evi-

dence upon which this view is based is not conclusive. For the present

it seems more satisfactory to use the designation arthritic. Three groups

of cases may be recognized :

(a) A mild form, often known as Purpura simplex, seen most com-

monly in children, in whom, with or without articular pain, a crop of

purpuric spots appears upon the legs, less commonly upon the trunk and

arms. As pointed out by Graves, this form is not infrequently associated

with diarrha3a. The disease is seldom severe. There may be loss of ap-

petite, and slight anaemia. Fever is not, as a rule, present, and the pa-

tients get well in a week or ten days. These cases are usually regarded

as rheumatic, and are certainly associated, in some instances, with un-

doubted rheumatic manifestations ;
yet in a majority of the patients which

I have seen the arthritis was slighter than in the ordinary rheumatism of

children, and no other manifestations were present.

(i) Peliosis rheumatica {SchdnUin's Disease).-This remarkable affec-

tion is characterized by multiple arthritis, and an eruption which varies

greatly in character, mmetimes purpuric, more commonly associated with

urticaria or with erythema exudativum. The disease is most common m

Its between the ages of twenty and thirty It not infi^quently sets in

with sore throat, a fever from 101° to 103°, and articular pains. The

rash, which makes its appearance first on the legs or about the affe ted

ioints, may be a simple purpura or ordinary urticarial wheals In other

nstances there are nodular infiltrations, not to be distinguished from

nodosum. The combination of wheals and V^^^^^^^n^

plra urticans, is very distinctive. Much more rarely vesication is me

with, the so-called pemphigoid purpura. The amount of
^'^^'^^J^

able occasionally it is excessive. In one case, which -w in Montreal

with Molson, the chin and lower lip were enormously swollen, tense,

^led aVd deeply ecchymotic. The eyelids were swollen and purpuric,
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while scattered over the cheeks and about the joints were numerous spots

of purpura urticans. These are the cases which have been described as

febrile piirpitric oedema. The temperature range, in mild cases, is not

high, but may reach 102° or 103°.

The urine is sometimes reduced in amount and may be albuminous.

The joint affections are usually slight, though associated with much pain,

particularly as the rash comes out. Kelapses may occur and the disease

may return at the same time for several years in succession.

The diagnosis of Schonlein's disease offers no difficulty. The associa-

tion of multiple arthritis with purpura and urticaria is very characteristic.

In a case which I saw with Musser there was endo-pericarditis, and the

question at first arose whether the patient had malignant endocarditis

with extensive cutaneous infarcts.

Schonlein's peliosis is thought by most writers to be of rheumatic
origin, and certainly many of the cases have the characters of ordinary

rheumatic fever, plus purpura. By many, however, it is regarded as a

special affection, of which the arthritis is a manifestation analogous to

that which occurs in haemophilia and in scurvy. The frequency with
which sore throat precedes the attack, and the occasional occurrence of en-

docarditis or pericarditis, are certainly very suggestive of true rheumatism.
The cases usually do well, and a fatal event is extremely rare. The

throat symptoms may persist and give trouble. In two instances I have
seen necrosis and sloughing of a portion of the uvula.

(c) Henoch's Purpura.—This variety, seen chiefly in children, is char-
acterized by (1) relapses or recurrences, often extending over several years

;

(2) cutaneous lesions, which are those of erythema multiforme rather than
of simple purpura

; (3) gastro-intestinal crises—pain, vomiting, and diar-
rhoea

; (4) joint pains or swelling, often trifling; (5) hsemorrhages from
the mucous membranes. When from the kidney, an intense htemorrhagic
nephritis may supervene, which proved fatal, with the symptoms of acute
Bright's disease, in one of my cases, and became chronic in a case of
D. W. Prentiss. Any one or two of the above symptoms may be absent;
the intestinal crises with enlargement of the spleen may be present arid
recur for months before the true nature of the trouble becomes manifest.
This form has an interesting connection with the angio-neurotic oedema,
which is also characterized by severe gastro-intestinal crises. The prog-
nosis is good

; but one of the nine cases which have come under my care
died. A series of cases has been collected by von Deusch and Hoche,*
but this form is very much more common than their study of it would
indicate.

Purpura Heemorrhagica.—Under this heading may be consid-
ered the cases of very severe purpura with haemorrhages from the mucous I

membranes. The affection, known as the morhus maculosus of Werlhof,

* Festschrift Herrn Edouard Henoch, Berlin, 1890.
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is most commonly met with in young and delicate individuals, particu-

larly in girls ; but cases are described in which the disease has attacked

,

' ' ' uArMAriOBIN BLUE, COLORLESS CORPUSCLES.

BLACK.JEO CORPUSCLES. BED, HAEMAGLOBIN.

Chart Xlll.-Illustrates the rapidity with which anaemia is produced m purpura

hiBmorrhagica and the gradual recovery.

adults in full vigor. After a few days of weakness and debility, purpuric

spots appear on the skin and rapidly increase in numbers and size. Bleed-

ins from the mucous surfaces sets in, and the epistaxis, hematuria, and

hemoptysis may cause profound an^Bmia. Chart XIII illustrates the rapid-

ity with which anaemia is produced and the gradual recovery. Death may

take place from loss of blood, or from haemorrhage into the bram. Slight

fever usually accompanies the disease. In favorable cases the affection

terminates in from ten days to two weeks. There are instances of purpura

hemorrhagica of great malignancy, which may prove fatal withm twenty-

four hov.v.-purpuTa fnlmmans. This form is most commonly met .Mth

in children, and is characterized by cutaneous hemorrhages, which develop

with great rapidity. Death may occur before any bleeding takes place

from the mucous membranes.
, , .

In the diagnosis of purpura hemorrhagica it is important to exclude

scurvy, which may be done by the consideration of the previous health,
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the circumstances under which the disease develops, and by the absence
of swelling of the gums. The malignant forms of the fevers, particularly

small-pox and measles, are distingished by the prodromes and the higher
temperature.

Treatment.—In symptomatic purpura attention should be paid to
the conditions under which it develops, and measures should be employed
to increase the strength and to restore a normal blood condition. Tonics,
good food, and fresh air meet these indications. In the simple purpura of
children, or that associated with slight articular trouble, arsenic in full

doses should be given. Xo good is obtained from the small doses, but the
Fowler's solution should be pushed freely until physiological effects are
obtained. In peliosis rheumatica the sodium salicylates may be given, but
with discretion. I confess not to have seen any special control of the hsem-
orrhages by this remedy. We are still without a trustworthy medicine
which can always be relied upon to control purpura.

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic
and gallic acids, may be used, and in some instances they seem to check
the bleeding. In other cases the whole series of hemostatics may be tried
in succession without any benefit.

HEMORRHAGIC DISEASES OP THE NEW-BORN.

1. Syphilis Haemorrhagica Neonatorum.—The child may be born
healthy, or there may be signs of haemorrhage at birth. Then in a few
days there are extensive cutaneous extravasations and bleeding from the
mucous surfaces and from the navel. The child may become deeply
jaundiced. The post-mortem shows numerous extravasations in the inter-
nal organs and extensive syphilitic changes in the liver and other organs.

2. Epidemic Haemoglobinuria {Wmckers Z)wea5e).—Hsemoglobinuria
in the new-born, which occasionally develops in epidemic form in lying-in
institutions, is a very fatal affection, which sets in usually about the fourth
day of life. The child becomes jaundiced, and there are marked gastro-
intestinal symptoms, with fever, jaundice, rapid respiration, and sometimes
cyanosis. The urine contains albumin and blood-coloring matter—
methaemoglobin. The disease has to be distinguished from the simple
icterus neonatorum, with which there may sometimes be blood or blood-
coloring matter in the urine. The post-mortem shows an absence of any
septic condition of the umbilical vessels, but the spleen is swollen, and
there are punctiform haemorrhages in different parts. Some cases have
shown in a marked degree acute fatty degeneration of the internal organs
—the so-called Buhl's disease.

3. Morbus Maculosus Neonatorum.—Apart from the common visceral
hemorrhages, the result of injuries at birth (see p. 961), bleeding from
one or more of the surfaces is a not uncommon event in the new-born,
particularly in hospital practice. Forty-five cases occurred in 6,700 deliv-
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eries (C. W. Townsend). The bleeding may be from the navel alone, but

more commonly it is general. Of Townsend's 50 cases, in 20 the blood

came from the bowels {melcena neonatorum), in 14 from the stomach, in

14 from the mouth, in 12 from the nose, in 18 from the navel, in 3 from

the navel alone. The bleeding begins within the first week, but in rare

instances is delayed to the second or third. Thirty-one of the cases died

and 19 recovered. The disease is usually of brief duration, death occur-

ring in from one to seven days. The temperature is often elevated.

The nature of the disease is unknown. As a rule, nothing abnormal

is found post mortem. The general and not local nature of the affec-

tion, its self-limited character, the presence of fever, and the greater

prevalence of the disease in hospitals, suggest an infectious origin (Town-

send). The bleeding may be associated with intense haematogenous jaun-

dice. Not every case of bleeding from stomach or bowels belongs in this

category. Ulcers of the oesophagus, stomach, and duodenum have been

found in the new-born dead of melmna neSnatorum. The child may draw

the blood from the breast and subsequently vomit it. In the treatment

the external warmth must be maintained, and in feeble infants the cou-

veuse may be used. Camphor is recommended and ergotin hypodermic-

ally.

XII. Hy^MOPHILlA.

Definition —An hereditary, constitutional fault, characterized by a

tendency to uncontrollable bleeding, either spontaneous or from sbght

wounds. It is sometimes associated with a form of arthritis.

*Early in the century-several physicians of this country called attention

to the occurrence of profuse hemorrhage from slight causes The fact

that fatal hemorrhage might occur from slight, triflmg wounds had been

known for centuries. The recognition of the family nature of the disease

is due to the writings of Buel, Otto, H^y, Coates, and others m this coun-

try. The disease has been elaborately treated in the monographs of Legg

and Grandidier. j.i.„^„ rri,^

EtiolOffV -In a majority qf cases the disposition is hereditary The

faulfm!y bT-quired,hiwever% nothing is known of the conditions

under which the disease may thus arise in healthy stock.

The hereditary transmission in this disease is remarkable. In the

Appleton-Swain family, of Reading, Mass., thei. been ca^s or

nearly two centuries; and F. F. Brown, of that town, teH me that in-

stant have already occurred in the seventh generation. The usu^^^^^

of transmission is through the mother, who is no he self a b eder but

L daughter of one. Atavism through the female alone is almost the

u e, an! the daughters of a bleeder, though healthy and free fr^om an

tendency, are almost certain to transmit the ^^'^'^^. l^inLl^^
spring. The affection is much more common m males than m females,
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the proportion being estimated at eleven to one, or even thirteen to one.

The tendency usually appears within the first two years of life. It is rare

for manifestations to be delayed until the tenth or twelfth year. Families

in all conditions of life are affected. The bleeder families are usually

large. The members are healthy-looking, and have fine, soft skins.

Morbid Anatomy.—No special peculiarities have been described.

In some instances changes have been found in the smaller vessels ; but

in others careful studies have been negative. An unusual thinness of the

vessels has been noted. Haemorrhages^ have been found in and about the

capsules of the joints, and in a few instances inflammation of the synovial

surfaces. The nature of the disease is undetermined, and we do not yet

know whether it depends upon a peculiar frailty of the blood-vessels or

some peculiarity in the constitution of the blood, which prevents the nor-

mal thrombus formation in a wound.

Symptoms.—Usually haemophilia is not noted in the child until a

trifling cut is followed by serious or uncontrollable haemorrhage, or spon-

taneous bleeding occurs and presents insuperable difficulties in its arrest.

The symptoms may be grouped under three divisions : external bleedings,

spontaneous and traumatic; interstitial bleedings, petechiae and ecchy-

moses; and the joint affections. The external bleedings may be spon-

taneous, but more commonly they follow cuts and wounds. In 334 cases

(Grandidier) the chief bleedings were epistaxis, 169 ; from the mouth, 43
;

stomach, 15; bowels, 36; urethra, 16; lungs, 17; and in a few instances

bleeding from the skin of the head, the tongue, finger-tips, tear-papilla,

eyelids, external ear, vulva, navel, and scrotum.

Traumatic bleeding may result from blows, cuts, scratches, etc., and

the blood may be diffused into the tissues or discharged externally^ Trivial

operations have proved fatal, such as the extraction of teeth, circumcision,

or venesection. It is possible that there may be local defects which make
bleeding from certain parts of the body more dangerous. D. Hayes Agnew
mentioned to me the case of a bleeder who had always bled from cuts and
bruises above the neck, never from those below. The bleeding is a capil-

lary oozing. It may last for hours, or even many days. Epistaxis may
prove fatal in twenty-four hours. In the slow bleeding from the mucous
surfaces large blood tumors may form and project from the nose or

mouth, forming remarkable-looking structures, and showing that the

blood has the power of coagulation. The interstitial haemorrhages may
be spontaneous, or may result from injury. Petechiae or large extravasa-

tions—hsematomata—may occur, the latter usually following blows.

The joint affections of haemophilia are remarkable. There may simply
be pain, or attacks which come on suddenly with fever, and closely resem-
ble acute rheumatism. The larger joints are usually affected. Arthritis
may usher in an attack of hemorrhage.

So far as the examination of the blood goes, no changes of specia^

moment have been noted. When the bleeding has been severe it is thin
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and watery, but at the beginning of the bleeding the blood is rich in

corpuscles and coagulates firmly.

Diagnosis.—In the diagnosis of the condition the family tendency

is important. A single uncontrollable haemorrhage in child or adult is

not to be ranked as hemophilia ; but it is only when a person shows a

marked tendency to multiple haemorrhages, spontaneous or traumatic,

which tendency is not transitory but persists, particularly if there have

been joint affections, that we may consider the condition haemophilia.

Poliosis rheumatica is an affection which touches hagmophilia very closely,

particularly in the relation of the joint swelling. It may also show itself

in several members of a family. The diagnosis from the various forms

of purpura is usually easy.

Prognosis. — The patients rarely die in the first bleeding. The

younger the individual the worse is the outlook, though it is rarely fatal

in the first year. Grandidier states that of 152 boy subjects, 81 died before

the termination of the seventh year. The longer the bleeder survives the

greater the chance of his outliving the tendency ; but it may persist to

old age, as shown in the case of Oliver Appleton, the first reported Ameri-

can bleeder, who died at an advanced age of haemorrhage from a bed-sore

and from the urethra. The prognosis is graver in a boy than in a girl.

In the latter menstruation is sometimes early and excessive, but fortunate-

ly, in the female members of haemophilic families, neither this function

nor the act of parturition brings with it special dangers.

Treatment.—Members of a bleeder's family, particularly the boys,

should be guarded from injury, and operations of all sorts should be

avoided. The daughters should not marry, as it is through them that the

tendency is propagated.

When an injury or wound has occurred, absolute rest and compression

should first be tried, and if these fail the styptics may be used. In epis-

taxis ice, tannin, and gallic acid maybe tried before resorting to plugging.

Internally ergot seems to have done good in several cases. Legg advises

the perchloride of iron in half-drachm doses every two hours with a

^e'^of sulphate of soda. Venesection has been tried in several cases.

Transfusion has been employed, but without success. During convales-

cence, iron and arsenic should be freely used.



SECTION III.

DISEASES OF THE DIGESTIVE SYSTEM.

I. DISEASES OF THE MOUTH.

STOMATITIS.

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the com-
monest form of inflammation of the mouth, results from the action of

irritants of various sorts. It is frequent at all ages. In children it is

often associated with dentition and with gastro-intestinal disturbance,

particularly in ill-nourished, unhealthy subjects. In adults it follows the

overuse of tobacco and the use of too hot or too highly seasoned food. It

is a frequent concomitant of indigestion, and is met with in the acute spe-

cific fevers.

The affection may be limited to the gums and lips or may extend over
the whole surface of the mouth and include the tongue. There is at first

superficial redness and dryness of the membrane, followed by increased
secretion and swelling of the tongue, which is furred, and indented by the
teeth. There is rarely any constitutional disturbance, but in children
there may be slight elevation of temperature. The condition is sufficient

to cause considerable discomfort, sometimes amounting to actual distress

and pain, particularly in mastication.

In infants the mouth should be carefully sponged after each feeding.
A mouth-wash of borax or the glycerine of borax may be used, and in se-
vere cases, which tend to become chronic, a dilute solution of nitrate of
silver (three or four grains to the ounce) may be applied.

(2) Aphthous Stomatitis.—This form, also known as follicular or ve-
sicular stomatitis, is characterized by the presence of small, slightly raised
spots, from two to four millimetres in diameter, surrounded by reddened
areolae. The spots appear first as vesicles, which rupture, leaving small
ulcers with grayish bases and bright-red margins. They are seen most
frequently on the inner surfaces of the lips, the edges of the tongue, and
the cheeks. They are seldom present^on the mucous membrane of the
pharynx. This form is met with most often in children under three years.
It may occur either as an independent affection or in association with any

f
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one of the febrile diseases of cliildliood or with an attack of indigestion.

The crop of vesicles comes out with great rapidity and the little ulcers

may be fully formed within twenty-four hours. The child complains of

soreness of the mouth and takes food with reluctance. The buccal secre-

tions are increased, and the breath is heavy, but not foul. The constitu-

tional symptoms are usually those of the disease with which the aphthae

are associated. The disease must not be confounded with thrush. No

special parasite has been found in connection with it. It is not a serious

condition, and heals rapidly with the improvement of the constitutional

state. In severe cases it may extend to the pillars of the fauces and to

the pharynx, and produce ulcers which are irritating and difficult to

heal.

Each ulcer should be touched with nitrate of silver and the mouth

should be thoroughly cleansed after taking food. A wash of chlorate of

potash, or of borax and glycerine, may be used. The constitutional symp-

toms should receive careful attention. Here may be mentioned a curious

aflection which has been observed chiefly in southern Italy, and which is

characterized by a pearly-colored membrane with induration, immediately

beneath the tongue on the frsenum (Riga's disease). There may be much

induration and ultimately ulceration. It occurs in both healthy and

cachetic children, usually about the time of the eruption of the first teeth.

It is sometimes epidemic.

(3) Ulcerative Stomatitis.—This form, which is also known by the

names of fetid stomatitis, or putrid sore mouth, occurs particularly m
children after the first dentition. It may prevail as a wide-spread epi-

demic in institutions in which the sanitary conditions are defective. It

has been met with in jails a,nd camps. Insufficient and unwholesome

food, improper ventilation, and prolonged damp, cold weather seem to

be special predisposing causes. Lack of cleanliness of the mouth the

presence of carious teeth, and the collection of tartar around them favor

the development of the disease. The afiection spreads like a specific dis-

ease, but the microbe has not yet been isolated. It has been held ha

the disease is the same as the foot-and-mouth disease of cattle, and that

it is conveved by the milk, but there is no positive evidence on these

points! Pa^e suggests that the virus is identical with that of conta-

'"T^Torlid process begins at the margin of the gums, which become

swonen and red, and bleed readily. Illcers form, "s^^^^^^^^^^

covered with a grayish-white, firmly adherent membrane. In seveie cases

r teeth may become loosened and necrosis of the alveolar process may

0 cur T^ulc^ extend along the gum-line of the "PP-^M
^^^^^

iaws- the tongue lips, and mucosa of the cheeks are usually swollen, but

rarei; ul erateT There is salivation, the breath is foul and mastication

s p infr The submaxillary lymph glands are enlarged. An exan hem

often develops and may be mistaken for measles. The constitutional
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symptoms are often severe, and in institutions death sometimes results in

the case of debilitated children.

In the treatment of this form of stomatitis chlorate of potash has been

found to be almost specific. It should be given in doses of ten grains,

three times a day, to a child, and to an adult double that amount.

Locally it may be used as a mouth-wash, or the powdered salt may be ap-

plied directly to the ulcerated surfaces. When there is much fetor a per-

manganate-of-potash wash may be used, and an application of nitrate of

silver may be made to the ulcers.

There are several other varieties of ulcerative sore mouth, which differ

entirely from this form. Ulcers of the mouth are common in nursing
women, and are usually seen on the mucous membrane of the lips and
cheeks. They develop from the mucous follicles, and are from three to

five millimetres in diameter. They may cause little or no inconvenience

;

but in some instances they are very painful and interfere seriously with
the taking of food and its mastication. As a rule they heal readily after

the application of nitrate of silver, and the condition is an indication for
tonics, fresh air, and a better diet.

Eecurring outbreaks of an herpetic, even pemphigoid, eruption are
seen in neurotic individuals {stomatitis neurotica chronica, Jacobi). In
some cases it is associated -with an erythema multiforme.

Parrot describes the occasional appearance in the new-born of small
ulcers symmetrically placed on the hard palate on either side of the middle
line. They are met with in very debilitated children. The ulcers rarely
heal

;
usually they tend to increase in size, and may involve the bone.

Bednar's aphthae consist of small patches and ulcers on the hard palate,
caused as a rule in young infants by the artificial nipple or the nurse's finger.

(4) Para^sitic Stomatitis .(^^i^Ms/i; Soor ; Muguet).—This affection,
most commohly seen in children, is dependent upon a fungus, the sac-
charomyces albicans, called by Eobin the oidium alhicans. It belongs to
the order of yeast fungi, and consists of branching filaments, from the ends
of which ovoid torula cells develop. The disease does not arise appar-
ently in a normal mucosa. The use of an improper diet, uncleanliness of
the mouth, the acid fermentation of remnants of food, or the development,
from any cause, of catarrhal stomatitis predispose to the growth of the
fungus. In institutions it is frequently transmitted by unclean feeding-
bottles, spoons, etc. It is not confined to children, but is met with in
adults in the final stages of fever, in chronic tuberculosis, diabetes, and in
cachectic states. The parasite develops in the upper layers of the mucosa,
and the filaments form a dense felt-work among the epithelial cells. The
disease begins on the tongue and is seen^in the form of slightly raised,
pearly-white spots, which increase in size and gradually coalesce. The
membrane thus formed can be readily scraped off, leaving an intact mu-
cosa, or, if the process extends deeply, a bleeding, slightly ulcerated sur-
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face The disease spreads to the cheeks, lips, and hard palate, and may

involve the tonsils and pharynx. In very severe cases the entire buccal

mucosa is covered by the grayish-white membrane. It may even extend

into the CBSophagus and, according to Parrot, to the stomach and caecum.

It is occasionally met with on the vocal cords. Kobust, well-nourished

children are sometimes aSected, but it is usually met with m enfeebled,

emaciated infants with digestive or intestinal troubles. In such cases the

disease may persist for months.

The affection is readily recognized, and must not be confounded with

aphthous stomatitis, in which the ulcers, preceded by the forgiatio^^. of

vesicles, are perfectly distinctive. In thrush the microscopical examina-

tion shows the presence of the characteristic fungus throughout the mem-

brane. In this condition, too, the mouth is usually dry-a striking contrast

to the salivation accompanying aphthae.
mnn+b

Thrush is more readily prevented than removed, ^^he child s mou^^^^

should be kept scrupulously clean, and, if artificially fed the bottles

should be thoLgl^Bterilized. Lime-water or any other a^me fluid

such as the bicarbonate of soda (a drachm to a tumb er of water niay be

employed. When the patches are present these alkaline mouth-wa h

may be continued after'each feeding. A spray of borax or of sulphite

S soda (a drachm to the ounce) or the black wash
-J

be employed. The permanganate of potassium is also useful. The con

s^ituWl treatment is of e.ual importance, and it

^^^'^^l^^'^^,
that the thrush persists, in spite of all 'oo^\-^'-^-^l\^^^^^

health of the infant is improved by change of air or the rehef of ttie diar

rhoea, or, in obstinate cases, the substitution of a natural for the artificial

'"'(5) Gangrenous Stomatitis {Cancrum
^f^f^

cha aLized by a rapidly progressing gangrene startm^^^^^

TlS
rheeks and leading to extensive sloughing and destruction, ihis terriDie

let fever and typhoid mucous^
^^^^^^ ^^^^ ^^^^^^

to the tongue and olun ; it may mvado * » l'"^^™
^^^^^^^^ the inner

volve the eyelids and ears. In mild cases

»J^J' ^ a,t„,„„,

surface of the cheek, which heals or

"^t^ft"« " i'^^'^"-
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usually takes place within a week or ten days. The temperature may reach

103° or 104°. Diarrhoea is usually present, and aspiration pneumonia

often develops. H. E. Wharton has described a case in which there was

extensive colitis. Lingard has found in cases of noma a thread-like

bacillus, but its precise relation to the disease is doubtful. The highly

refractile bodies described by Sansom in the blood were probably blood-

plates.

The treatment of the disease is unsatisfactory. In many cases the

onset is so insidious that there is an extensive sloughing sore when the case

first comes under observation. Destruction of the sore by the cautery,

either the Paquelin or fuming nitric acid, is the most effectual. Antisep-

tic applications should be made to destroy the fetor. The child should

be carefully nourished and stimulants given freely.

(6) Mercurial Stomatitis [Ptyalism).—An inflammation of the mouth
and salivary glands caused by mercury, which occurs chiefly in persons who
have a special susceptibility, and rarely now as a result of the excessive

use of the drug. It is met with also in persons whose occupation neces-

sitates the constant handling of mercury. It often follows the adminis-
tration of repeated small doses. Thus, a patient with heart disease who
was ordered an eighth of a grain of calomel every three hours for diu-

retic purposes had, after taking eight or ten doses, a severe stomatitis,

which persisted for several weeks. I have known it to follow also the admin-
istration of small doses of gray powder. The patient complains first of a
metallic taste in the mouth, the gums become swollen, red, and sore, mas-
tication is difficult, and soon there is a great increase in the secretion of
the saliva, which flows freely from the mouth. The tongue is swollen,
the breath has a foul odor, and, if the affection progresses, there may be
ulceration of the mucosa, and, in rare instances, necrosis of the jaw. Al-
though troublesome and distressing, the disease is rarely serious, and re-

covery usually takes place in a couple of weeks. Instances in which the
teeth become loosened or detached or in which the inflammation extends
to the pharynx and Eustachian tubes are rarely seen now.

The administration of mercury should be suspended so soon as the
gums are " touched." Mild cases of the affection subside within a few
days and require only a simple mouth-wash. In severer cases the chlorate
of potash may be given internally and used to rinse the mouth. The
bowels should be freely opened ; the patient shoujd take a hot bath every
evening and should drink plentifully of alkaline mineral" waters.

'~

Atropine
IS sometimes serviceable, and may be given in doses of one one hundredth
of a grain twice a day. Iodine is also recommended. When the salivation
18 severe and protracted the patient becomes much debilitated, anemia de-
velops, and a supporting treatment is indicated. The diet is necessarily
liquid, for the patient finds the chief difficulty in taking food. If the pain
IS severe a Dover powder may be given at night.

Here may be appropriately mentioned the influence of stomatitis, par-
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ticularly the mercurial form, upon the developing teeth of children. The

condition known as erosion, in which the teeth are honeycombed or

pitted owing to defective formation of enamel, is indicative as a rule of

infantile stomatitis. Such teeth must be distinguished carefully from

those of congenital syphilis-, which may of course coexist, but the two

conditions are distinct. The honeycombing is frequently seen on the

incisors ;
but, according to Jonathan Hutchinson, the test teeth of infan-

tile stomatitis are the first permanent molars, then the incisors, " which are

almost as constantly pitted, eroded, and of bad color, often showing the

transverse furrow which crosses all the teeth at the same level." Magitot

regards these transverse furrows as the result of infantile convulsions or

of severe illness during early life. He thinks they are analogous to the

furrows on the nails which so often follow a serious disease.

(7) Eczema of the Tongue {Geographical Tongue).—K remarkable

desquamation of the superficial epithelium of the tongue in circinate

patches, which spread while the central portions heal. Fusion of patches

leads to areas with sinuous outlines. When extensive the tongue may be

covered with these areas, like a geographical map. The affection causes a

good deal of itching and heat, and may be a source of much mental worry

to the patients, who often dread lest it may be a commencing cancer.

The etiology of the disease is unknown. It occurs in infants and

children, and it is not very infrequent in adults. It has been regarded as

a gouty manifestation, and transient attacks may accompany indigestion.

It is very liable to relapse. In adults it may prove very obstinate, and I

know of one instance in which the disease persisted in spite of all treat-

ment for more than two years. Solutions of nitrate of silver give the

most satisfactory results 'in relieving the intense burning.

(8) Leukoplakia buccalis.-Samuel Plumbe described the condition

as idliyosis lingualm. It has also been called huccal psoriasis and keratosis

mucoscB oris. There are unsymmetrical patches of various shapes whitish

or often pearly white in color, smooth, and without any tendency to

ulcerate. They have been called lingual corns. The intensity of the

opaque white color depends upon the thickness of the epidermis^ The

patches may extend and become slightly papillomatous. There are in-

stances in which genuine epithelioma has developed from them, ihe

condition is met with most commonly in heavy smokers, and is sometimes

known as the smoker's tongue. An interesting question is the relation to

syphilis. While somewhat similar patches develop m infected person ,

the true syphilitic glossitis rarely presents the same opaque white, smoot,h

appearance. It is more commonly at the edge and the point of the tongue

than on the dorsum, and yields promptly to specific treatment.

Leukoplakia is a very obstinate affection and resists as a rule all forms

of treatment. All irritants, such as smoke and very hot ^^^d should be

avoided.. Local treatment with one-half-per-cent corrosive ^"^hmate^r a

one-per-cent chromic-acid solution has been recommended. The propriety
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of active local treatment is doubtful. The appearance of anything like

papillomatous outgrowths should be regarded as an indication for surgical

intervention.

II. DISEASES OF THE SALIYAEY GLANDS.

1. Hypersecretion {Ptyalism).—The normal amount of saliva varies

from two to three pints in the twenty-four hours. The secretion is in-

creased during the taking of food and in the physiological processes of

dentition. A great increase, to which the term ptyalism is applied, is met

with under many circumstances. It occurs occasionally in mental and

nervous affections and in rabies. Occasionally it is seen in the acute

fevers, particularly in small-pox. It has been met with during gestation,

usually early, though it may persist throughout the entire course. It has

been known to occur at each menstrual period
;
and, lastly, it is a com-

mon effect of certain drugs. Mercury, gold, copper, the iodine com-

pounds, and (among vegetable remedies) jaborandi, muscarin, and tobacco

excite the salivary secretion. Of these we most frequently see the effect

of mercury in producing ptyalism. The salivation may be present with-

out any inflammation of the mouth.

2. Xerostomia {Arrest of the Salivary an^L Buccal Secretions; Dry
Mouth).—In this condition, first described by Jonathan Hutchinson, the

secretions of the mouth and salivary glands are suppressed. The tongue

is red, sometimes cracked, and quite dry ; the mucous membrane of the

cheeks and of the palate is smooth, shining, and dry ; and mastication,

deglutition, and articulation are very difficult. The condition is not com-
mon. A majority of the cases are in women, and in several instances have

been associated with nervous phenomena. The general health, as a rule,

is unimpaired. Hadden suggests that it is due to involvement of some
centre which controls the secretion of the salivary and buccal glands. A
well-marked case came under my observation in a man aged thirty-two,

wlio was sent to me by Donald Baynes on account of a peculiar growth
along the gums. This proved to be the remnants of food which, owing to

the,absence of any salivary or buccal secretions, collected along the gums,
became hardened, and adhered to them. The condition lasted for three

weeks, and was cured by the galvanic current.*

3. Inflammation of the Salivary Glands,

(a) Specific Parotitis. (See Mumps.)
{b) Symptomatic parotitis or parotid bubo occurs

:

(1) In the course of the infectious fevers—typhus, typhoid, pneumo-
nia, pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid
fever. It is the result either of septic infection through the blood, or the in-

* Canada Medical and Surgical Journal, vol. v, p. 489, 1877.
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flammatiou, in many cases, passes up the salivary duct, and so reaches the

gland. The process is usually very intense and leads rapidly to suppura-

tion. It is, as a rule, an unfavorable indication in the course of a fever.

I have seen recently parotitis in secondary syphilis.

(2) In connection with injury or disease of the abdomen or pelvis, a

condition to which Stephen Paget has called special attention. Of 101

cases of this kind, " 10 followed injury or disease of the urinary tract,

18 were due to injury or disease of the alimentary canal, and 23 were due

to injury or disease of the abdominal wall, the peritonaeum, or the pelvic

cellular tissue. The remaining 50 were due to injury, disease, or tempo-

rary derangement of the genital organs." By temporary derangement is

meant slight injuries or natural processes—a slight blow on the testis, the

introduction of a pessary, menstruation, or pregnancy. The etiology of this

form of parotitis is obscure. Many of the cases are undoubtedly septic.

(3) In association with facial paralysis, as in a case of fatal peripheral

neuritis described by Gowers.

In the treatment of parotid bubo the application of half a dozen

leeches will sometimes reduce the inflammation and promote resolution.

When suppuration seems inevitable hot fomentations should be applied.

A free incision should be made early.

(c) Chronic parotitis, a condition in which the glands are enlarged,

sometimes painful, has been described, following in one case inflammation

of the throat, in another mumps. Salivation may be present. It may

be due to lead or mercury. It is met with occasionally in chronic Bright's

disease. I have under my care at present a young girl, aged thirteen, with

hereditary syphilis, who has had for nearly a year enlargement of all the

salivary glands, the lachrymal glands, the buccal mucous glands, and the

spleen.

III. DISEASES OF THE PHAEYNX.

il) Circulatory Disturbaiices.-(a) Hypermiia is a common condition

in acute and chronic aSections of the throat, and is frequently seen as a

result of the irritation of tobacco smoke. Venous stasis xs seen m valvular

disuse of the heart, and in mechanical obstruction of the superior vena

c^va by tumor or aneurism. In aortic insufficiency he capillary pu se

miy soLtimes be seen and the intense throbbing of the internal carotid

may be mistaken for aneurism. n ^.^^ ^+i,pr

\i) Haemorrhage is found in association
^^'K^'^'^'^l'Txt Z

mucous surfaces, or it is due to local causes m the Ph"''!'-"

the latter case it may be mistaken for hemorrhage

rfnmach The bleeding may come from granulations or vegetations m

trnTso-pharynx SorSetimes the patient finds the pillow stamed m Hje

"g with Moody secretion. The condition is rarely serious, and only
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requires suitable local treatment of the pharynx. Occasionally a hsemor-

rhage takes place into the mucosa, producing a pharyngeal hematoma. I

have thrice seen a condition of the nvula resembling hasmorrhagic infarc-

tion. One was in a patient with acute rheumatism, to whom large doses

of salicylic acid had been given ; the other two were instances of peliosis

rheuiiiatica, in both of which partial sloughing of the uvula took place.

(c) (Edema.—An infiltrated cedematous condition of the uvnla and
adjacent parts is not very uncommon in conditions of debility, in pro-

found ansemia, and in Bright's disease. The uvula is sometimes from this

cause enormously enlarged, and may lead to difficulty in swallowing, or in

breathing.

(3) Acute Pharyngitis {Sore Throat; Angina Simplex).—The entire

pharyngeal structures, often with the tonsils, are involved. The condi-

tion may follow cold or exposure. In other instances it is associated with

constitutional states, such as rheumatism or gout, or with digestive dis-

orders. The patient complains of uneasiness and soreness in swallowing,

of a feeling of tickling and dryness in the throat, together with a con-

stant desire to hawk and cough. Frequently the inflammation extends

into the larynx and produces hoarseness. Not uncommonly it is only

part of a general naso-pharyngeal catarrh. The process may pass into

the Eustachian tubes and cause slight deafness. There is stiffness of

the neck, the lymph glands of which may be enlarged and painful. The
constitutional symptoms are rarely severe. The disease sets in with a

chilly feeling and slight fever, and the pulse is increased in frequency.

Occasionally the febrile symptoms are more severe, particularly if the

tonsils are specially involved. The examination of the throat shows gen-
eral congestion of the mucous membrane, which is dry and glistening,

and in places covered with sticky secretion. The uvula may be much
swollen.

Acute pharyngitis lasts only a few days and requires mild measures.
If the tonsils are involved and the fever is high, aconite or sodium salicylate

may be given. Ouaiacum also is beneficial; but in a majority of the
cases a calomel purge or a saline aperient and inhalations with steam
meet the indications.

(3) Chronic Pharyngitis.—This may follow repeated acute attacks. It
is very common in persons who smoke or drink to excess, and in those
who use the voice very much, such as clergymen, hucksters, and others.
It is frequently met with in chronic nasal catarrh. The naso-pharynx
and the posterior wall are the parts most frequently affected. The
mucous membrane is relaxed, the venules are dilated, and roundish
bodies, from two to four millimetres in diameter, reddish in' color, pro-
ject to a variable distance beyond the mucous membrane. These repre-
sent the proliferations of lymph tissue about the mucous glands. They
may be very abundant, forming elongated rows in the lateral walls
of the pharynx. With this there may be a dry glistening state of the



360 DISEASES OF THE DIGESTIVE SYSTEM.

pharyngeal mucosa, sometimes known SiB
,

pharyngitis sicca. The pillars

of the fauces, and the uvula are often much relaxed. The secretion

forms at the back of the pharynx and the patient may feel it drop down

from the vault, or it is tenacious and adherent, and is only removed by re-

peated efforts at hawking.

In the treatment, special attention must be paid to the general health.

If possible, the cause should be ascertained., The condition is almost

constant in smokers, and cannot be cured without stopping the use of

tobacco. The use of food either too hot or too much spiced should be for-

bidden. When it depends upon excessive exercise of the voice, rest should

be enjoined. In many of these cases change of air and tonics help very

much In the local treatment of the throat gargles, washes, and pastilles

of various sorts give temporary relief, but when the hypertrophic condi-

tion is marked the spots should be thoroughly destroyed by the galvano-

cautery In many instances this affords great and permanent rehef, but

in others the condition persists, and as it is not unbearable, the patient

gives up all hope of permanent relief.

(4) Ulceration of the Pliaryiix.-(a) Follicular. The ulcers are usu-

ally small, superficial, and generally associated with chronic catarrh.

(b) Syphilitic ulcers are usually painless, and most frequently situated

on the posterior wall of the pharynx. They occur in the secondary stage

as small, shallow excavations with the mucous patches. In the tertiary

stage the ulcers are due to erosion of gummata, and in healing they leave

whitish cicatrices.
.

(c) Tuberculous ulceration is not very uncommon m advanced cases

of phthisis, and, if extensive, is one of the most distressing features of the

later stages of the disease. The ulcers are irregular, with ill-defined edges

and gra4h-yellow bases. The posterior wall of the pharynx may have an

eroded, worm-eaten appearance. These ulcers are, as a rule, mtensely

^^'"J^f Ulcers occur in connection with pseudo-membranous inflamma-

tion, particularly the diphtheritic. In cancer and in lupus ulcers are also

^""^TefUlcers are met with in certain of the fevers, particularly in typhoid.

In many instances the diagnosis of the nature of pharyngeal ulcers is

verv difficult. The tuberculous and cancerous varieties are readily recog-

nized, but it happens not infrequently that a doubt a^'ises as to tl^

rhi itic character of an ulcer. In many instances the local condi-

tiTs may be uncertain. Then other evidences of syphihs should be

sZhTZ and the patient should be placed on mercury and iodide o

pot!sslZ under which remedies syphilitic ulcers usually heal with great

''^ftfAcute Infections Phlegmon of the Pharynx.-Under this term

SenitL haTdeS cases in^hich, along with difficulty m swallowing

soreness of the throat, and sometimes hoarseness, the neck enlarges, the
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pharyngeal mucosa becomes swollen and injected, the fever is high, the
constitntional symptoms are severe, and the inflammation passes on rap-

idly to suppuration. The symptoms are very intense. The swelling of the
pharyngeal tissues early reaches such a grade as to impede respiration. Very
similar symptoms may be produced by foreign bodies in the pharynx.

(6) Retro-pharyngeal abscess occurs : (l) In healthy children between
six months and two years. The child becomes restless, the voice changes
and is nasal or metallic in tone, and there are pain and difficulty in
swallowing. Inspection of the pharynx reveals a projecting tumor in the
middle line, or it may not be visible, but is readily felt on palpation pro-
jecting from the posterior wall. This form has been carefully described by
Koplik. (2) As a not infrequent sequel of the fevers, particularly of scarlet

fever and diphtheria. (3) In caries of the bodies of the cervical vertebrje.

The diagnosis is readily made, as the projecting tumor can be seen, and
felt with the finger on the posterior wall of the pharynx.

(7) Angina Ludovici {Ludwig's Angina; Cellulitis of the Neck).—In
medical practice this is seen as a secondary inflammation in the specific

fevers, particularly diphtheria and scarlet fever. It may, however, occur
idiopathically or result from trauma. It is probably always a streptococcus
infection which spreads rapidly from the glands. The swelling at first is

most m^arked in the submaxillary region of one side. The symptoms are,
as a rule, intense, and, unless early and thorough surgical measures are em-
ployed, there is great risk of systemic infection. Felix Semon holds that
the various acute septic inflammations of the throat—acute oedema of
the larynx, phlegmon of the pharynx and larynx, and angina Ludovici
"represent degrees varying in virulence of one and the same process."

lY. DISEASES OF THE TONSILS.

ACUTE TONSILLITIS.

(1) Follicular_ or Lacunar Tonsillitis.—For practical purposes, under
this name may be described the various forms which have been called ca-
tarrhal, erythematous, ulcero-membranous, and herpetic.

Etiology.—The disease is met with most frequently in young per-
sons, but in children iinder ten it is less common than the chronic form.
It is rare in infants. Sex has no special influence. Exposure to wet and
cold, and bad hygienic surroundings appear to have a direct etiological
connection with the disease. In so many instances defective drainage has
peen found associated with outbreaks of follicular tonsillitis that sewer-gas
IS regarded as a common exciting cause. One attack renders a patient
more liable to subsequent infection. Special stress is laid by some writers
upon the coexistence of tonsillitis with rheumatism. Cheadlc describes it
as one of the phases of rheumatism in childhood with which articular at-
tacks may alternate. I cannot say that, in my experience, the connection

24
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between the two affections has been very striking, except in one point, viz.,

that an attack of acute rheumatism is not infrequently preceded by in-

flammation of the tonsils. The existence of pains in the limbs is no evi-

dence of the cgnnection of the affection with rheumatism. A disease so

common and wide-spread as acute tonsillitis necessarily attacks many per-

sons in whose families rheumatism prevails or who may themselves have

had acute attacks.

Mackenzie gives a table showing that in four successive years more

cases occurred in September than in any other month; in October nearly

as many, with July, August, and November next. In this country it seems

more prevalent in the spring. So many cases develop within a short time

that the disease may be almost epidemic. It spreads through a family m

such a way that it must be regarded as contagious.

An old notion prevails that there is a definite relation between the

tonsils and the testes and ovaries. F. J. Shepherd has called attention to

the circumstance that acute tonsillitis is a very common affection m newly

married persons. That view is probably correct which regards tonsilli is

as a local disease with severe constitutional manifestations, although the

fever is often high in proportion to the local symptoms. The commonest

organism found in tonsillitis is a streptococcus. Staphylococci also occur

In some cases the hacillus dipMherm of Loeffler have been found^ but

they do not always possess the full virulence (see Atypical Forms of Diph-

'^'norbid Anatomy.-The lacuna of the tonsils become filled with

exuMon products, wMch form cheesy-looking masses, projecting from

hrorifices'of the crypts. Not infrequently the

^^^^'^^^t
lacuna coalesce. The intervening mucosa is usually swollen deep-ied m

color and may present herpetic vesicles or, m some mstances even mem

W^us exudltL, in which case it may be difficult to

^^^^^^^
condition from diphtheria. The creamy contents of the crypt aie made

^=.-0^rS-jrt even a definite chill, and achin.

pain'sTtCback and Jbs may precede the o-t

idly, and in the case of a young child may reach
^^^.^

ThTfirst dav The patient complains of soreness of the thioat and dim

'shallowing' On examkation, the tonsils "^o^^^^^^^^^

and'he crypts present the ^^^^^^^^
furred the breath is heavy and foul, and the mine is nigm} .-^^
baded with urates. In children the respirations are usually very huuied

and ttT-lse is greatly increased in rapidity ^-1 owing
.^^^^^^^

L voice'often becomes nasal. Slight swelling ^^^J'^^J,
present. In severe cases the symptoms increase and the tonsils bee

stm more swollen. The inflammation gradually subsides, and a a ru e

a week the fever departs and
^^^^^^^^^^^^^ ^^Z.

The tonsils, however, remain somewhat swollen, ine p
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constitutional disturbance are often out of proportion to the intensity of

the local disease.

There are complications which occasionally excite uneasiness. Febrile

albuminuria is not uncommon, as Haig-Brown has pointed out. Oases of

endocarditis or pericarditis have been found. It is to be borne in mind
that in children an apex systolic murmur is by no means uncommon at

the height of any fever. The disease may extend to the middle ear.

The development of paralytic symptoms, local or general, after an attack

which has been regarded as follicular tonsillitis indicates an error in diag-

nosis. A diffuse erythema may develop, simulating scarlet fever.

Diagnosis.—It may be diflacult to distinguish follicular tonsillitis

from diphtheria. It would seem, indeed, as if there were intermediate

forms between the mildest lacunar and the severer pseudo-membranous
tonsillitis. In the follicular form the individual yellowish-gray masses,

separated by the reddish tonsillar tissue, are very characteristic ; whereas

in diphtheria the membrane is of ashy gi'ay, and uniform, not patchy. A
point of the greatest importance in diphtheria is that the membrane is not
liniited to the tonsils, but creeps up the pillars of the fauces or appears on'

the uvula. The diphtheritic, membrane when removed leaves a bleeding,

eroded surface ; whereas the exudation of lacunar tonsillitis is easily sepa- \

rated, and there is no erosion beneath it. In all doubtful cases cultures

:^
should, if possible, be made to determine the presence of Loeifler's bacillus.

(3) Suppurative Tonsillitis.

Etiology,—This arises under conditions very similar to those men-
tioned in the lacunar form. It may follow exposure to cold or wet, and is

particularly liable to recur. It is most common in adolescence. The in-

flammation is here more deeply seated. It involves the stroma, and tends
to go on to suppuration.

Symptoms.—The constitutional disturbance is very great. The
temperature rises to 104° or 105°, and the pulse ranges from 110 to 130.

Nocturnal delirium is not uncommon. The prostration may be extreme.
There is no local disease of similar extent which so rapidly exhausts the
strength of a patient. Soreness and dryness of the throat, with pain in

swallowing, are the symptoms of which the patient first complains. One
or both tonsils may be involved. They are enlarged, firm to the touch,
dusky red and oedematous, and the contiguous parts are also much swol-
len. The swelling of the glands may be so great that they meet in the
middle line, or one tonsil may even push the uvula aside and almost touch
the other gland. The salivary and buccal secretions are increased. The
glands of the neck enlarge, the lower jaw is fixed, and the patient is un-
able to open his mouth. In from two to four days the enlarged gland
becomes softer, and fluctuation can be distinctly felt by placing one finger
on^ the tonsil and the other at the angle of the jaw. The abscess usually
pomts toward the mouth, but it may point toward the pharynx. It may
burst spontaneously, affording instant and great relief. Suffocation has
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followed the rupture of a large abscess and the entrance of the pus into the

larynx When the suppuration is peritonsillar and extensive, the internal

carotid artery may be opened ; but these are, fortunately, very rare accidcnb,.

Treatment.—In the follicular form aconite may be given m full doses.

It acts very beneficially in children. The. salicylates, given freely at the

outset, are regarded by some as specific, but rTiave seen no evidence of

such prompt and decisive action. At night, a full dose of Dover's pow-

der may be given. The use of guaiacum, in the form of two-grain loz-

enges, i wafmly recommended. Iron and quinme should be resei-ved

until the fever has subsided. A pad of spongio-pilme or thick fianne

dCed in ice-cold water maybe applied around the neck and cover d

wUh oiled silk. More eouvenient still is a small -"''^g^
J^"-^

tonsils maybe treated with the dry sodmm bicarbonate. The moistened

•fln. -tip is dipped into the soda, which is then rubbed gent y on the

fZ Z& repla'ted every hour. Astringent W^V^f^^ '^^^on

Ld dvcerine; alum, zinc, and nitrate of silver, may be tried. To cleanse

^nd iLwect the ttooat, solutions of borax or thymol m glycerine and

"TnTuTputXe-tonsillitis hot applications in the form of poultices and

fomentalL are more comfortable and better "--''^^^^ ^he

^Inud should be felt-it cannot always be seen-from time to time, anu

?ol be opened when fluctuation is distinct. The progross o^^^^^^^^^

ht T^^^^^ ^—
liquid diet, and during convalescence iron in full doses.

CHRONIC TONSILLITIS.

Under this heading will be considered also^f^^^^:^^
-a:rri:^^:X:^:«^?^
tissue, and the symptoms are not to be

"^'^'^''^l^ „( „.«,t iin-

development of children.
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Etiology.—Hypertropliy of the tonsillar structures is occasionally

congenital. Cases are perhaps most frequent in children, during the third

hemi-decade. The condition also occurs in young adults, more rarely in

the middle-aged. The enlargement may follow diphtheria or the eruptive

fevers. The frequency of the occurrence of adenoid growths in the naso-

phar}Tix has been variously stated. Meyer, to whom the profession is in-

debted for calling attention to the subject, found them in about one per

cent of the children in Copenhagen, while Chappell found sixty cases in

the examination of two thousand children in New York. These figures

give a very moderate estimate of the prevalence of the trouble. It occurs

equally in boys and girls, according to some writers with greater preva-

lence in the former.

Morbid Anatomy.—The tonsils proper present a condition of

chronic hypertrophy, due to multiplication of all the constituents of the

glands. The lymphoid elements may be chiefly involved without much
development of the stroma. In other instances the fibrous matrix is in-

creased, and the organ is then harder, smaller, firmer, and is cut with

much greater dii^iculty.

The adenoid growths, which spring from the vault of the pharynx,

form masses varying in size from a small pea to an almond. They may
be sessile, with broad bases, or pedunculated. They are reddish in color,

of moderate firmness, and contain numerous blood-vessels. " Abundant,
as a rule, over the vault, on a line with the fossa of the Eustachian tube,

the growths may lie posterior to the fossa—namely, in the depression

known as the fossa of Eosenmiiller, or upon the parts which are parallel

to the posterior wall of the pharynx. The growths appear to spring in

the main from the mucous membrane covering the localities where the

connective tissue fills in the inequalities of the base of the skull " (Har-
rison Allen). The growths are most frequently papillomatous with a

lymphoid parenchyma. Hypertrophy of the pharyngeal adenoid tissue

may be present without great enlargement of the tonsils proper. Chronic
catarrh of the nose usually coexists.

Symptoms.—The direct effect of chronic tonsillar hypertrophy is

the establishment of mouth-breathing. The indirect effects are deforma-
tion of the thorax, changes in the facial expression, sometimes marked
alteration in the mental condition, and in certain cases stunting of the
growth. Woods Hutchinson has suggested that the embryological rela-

tion of these structures with the pituitary body may account for the in-

terference with development. The establishment of mouth-breathing is

the symptom which first attracts the attention. It is not so noticeable by
day, although the child may present the vacant expression characteristic
of this condition. At night the child's sloop is greatly disturbed

; the
respn-ations are loud and snorting, and there are sometimes prolonged
pauses, followed by deep, noisy inspirations. The pulse may vary strangely
during these attacks, and in the prolonged intervals may be slow, to in-
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crease greatly witli the forced inspirations. The alae nasi should be ob-

served during the sleep of the child, as they are sometimes much retracted

during inspiration, due to a laxity of the walls, a condition readily reme-

died by the use of a soft wir3 dilator. Night terrors are common. The

child may wake up in a paroxysm' of shortness of breath. Some of these

nocturnal attacks may be due to reflex spasm of the glottis. During the

day there may be choking fits when eating.

When the mouth-breathing has persisted for a long time definite

changes are brought about in the face, mouth, and chest. The facies is

so peculiar and distinctive that the condition may be evident at a glance

The expression is dull, heavy, and apathetic, due in part to the fact that

the mouth is habitually left open. In long-standing cases the child is

very stupid-looking, responds slowly to questions, and may be sullen and

cross The lips are thick, the nasal orifices small and pinched-m looking,

and the superior dental arch is narrowed and the roof of the mouth con-

''*^'The^reTarkable alterations in the shape of the chest in connection

with enlarged tonsils were first carefully studied by Dupuytren (1828),

who evidently fully appreciated the great importance of the condition.

He noted " a lateral depression of the parietes of the chest consisting of a

depression, more or less great, of the ribs on
^^^^^f^PJ'^^^'^^'^

protrusion of the sternum in front." J. Mason Warren (Medical Exam-

iner 1839) gave an admirable description of the constitutional symptoms

and the thoracic deformities induced by enlarged tonsils. These with

"e memoir of Lambron (1861), constitute the most important contribu-

tions to our knowledge on the subject. Three types of deformity may be

''"(af The Pigeon or Chicken Breast, by far the most common form, in

whid the steLm is prominent and there is a circular depression .n th

Tateral zone (Harrison's groove), corresponding to the attachment of the

dtphragm The ribs are prominent anteriorly and the sternum is angu-

Med forward at the manubrio-gladiolar junction. As a mouth-breather

f;ttch^^^^^^^^^^^ sleep, one can see the lower and latera^^^^^^^^^ regions

retracted during inspiration by the action of the diapln^^^^^^^

,,,o-pharyn-
rj,^ -Barrel Chest.-Some children, the subject of chioi ic naso pnaiyn

m which there is a cieep ut;i

believe that in some m-
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inspiration the lower sternum was forcibly retracted, so much so that at

the height the depression corresponded to a well-marked " tricliter-hrusty

While in repose the lower sternal region was distinctly excavated.

The voice is altered and acquires a nasal quality. The pronunciation

of certain letters is changed, and there is inability to pronounce the nasal

consonants n and m. Bloch, in his monograph,* lays great stress upon

the association of mouth-breathing with stuttering.

The hearing is impaired, usually owing to the extension of inflamma- "
.

tion along tlie Eustachian tubes and the obstruction with mucus or the
;

narrowing of their orifices by pressure of the adenoid vegetations. In some

instances it may be due to retraction of the drums, as the upper pharynx

is insuflBciently supplied with air. Naturally the senses of taste and smell

are much impaired. With these symptoms there may be little or no nasal

catarrh or discharge, but the pharyngeal secretion of mucus is always in-

creased. Children, however, do not notice this, as the mucus is usually

swallowed, but older persons expectorate it with difficulty.

Among other symptoms may be mentioned headache, which is by no

means uncommon, general listlessness, and an indisposition for physical

or mental exertion. Habit-spasm of the face has been described in con-

nection with it. I have known several instances in which permanent
relief has been afforded by the removal of the adenoid vegetations. Enu-
resis is occasionally an associated symptom. The influence upon the men-
tal development is striking. Mouth-breathers are usually dull,- stupid,

and backward. It is impossible for them to fix the attention for long at a

time, and to this impairment of the mental function Guye, of Amsterdam,
has given the name aprosexia. Headaches, forgetfulness, inability to

:study without discomfort, are frequent symptoms of this condition in stu-

dents. There is more than a grain of truth in the aphorism shut yo%ir

mouth and save your life, which is found on the title-page of Captain
Catlin's celebrated pamphlet on mouth-breathing.

A symptom specially associated with enlarged tonsils is fetor of the
breath. In the tonsillar crypts the inspissated secretion undergoes de-

composition and an odor not unlike that of Rochefort or Limburger cheese

is produced. The little cheesy masses may sometimes be squeezed from
the crypts of the tonsils. Though the odor may not apparently be very

strong, yet if the mass be squeezed between the fingers its intensity will at

once be appreciated. In some cases of chronic enlargement the cheesy
masses may be deep in the tonsillar crypts; and if they remain for a
prolonged period lime salts are deposited and a tonsillar calculus in this

way produced.

Children with enlarged tonsils are especially prone to take cold and to
recurring attacks of follicular disease. They are also more liable to diph-
theria, and in them the anginal features in scarlet fever are always more

* Die Pathologie und Therapie der Mundathmung. Wiesbaden, 1889.
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serious. The ultimate results of untreated adenoid hypertrophy are im-

portant. In some cases the vegetations disappear, leaving an atrophic

condition of the vault of the pharynx. Neglect may also lead to the so-

called Thornwaldt's disease, in which there is a cystic condition of the

pharyngeal tonsil and constant secretion of muco-pus.

Diagnosis.—The facial aspect is usually distinctive. Enlarged ton-

sils are readily seen on inspection of the pharynx. There may be no great-

enlargement of the tonsils and nothing apparent at the back of the throat

even when the naso-pharynx is completely blocked with adenoid vege-

tations. In children the rhinoscopic examination is rarely practicable.

Di-ital examination is the most satisfactory. The growths can then

be felt either as small, flat bodies or, if extensive, as velvety, grape-hke

^^^Tr^tment —If the tonsils are large and the general state is evi-

dently influenced by them they should be at once removed. AjDplications

of iodine and iron, or pencilling the crypts with nitrate of silver, are of

service in the milder grades, but it is waste of time to apply them m very

enlarged glands. There is a condition in which the tonsils are not muck

enlarged, but the crypts are constantly filled with cheesy secretions and

cause a very bad odor in the. breath. In such instances the remova of

the secretion and thorough pencilling of the ergots with chromic acid

may be practised. The galvano-cautery is of great service - ^/^^

of enlarged tonsils when there is any objection to the more radical surgi-

Ktatment of the adenoid growths in the pharynx is of the gi.at^

est importance, and should be thoroughly carried out. Paren should

be f rnkly told that the affection is serious, one which impairs the m n-

tl rt les than the bodily development of the child. In spite of the

through ventilation of this subject by specialists, practitioners do no

appear to have grasped as yet the full importance of this disease. They

are fa too apt to temporize and unnecessarily to postpone radical meas-

les The child must be etherized, when the growths -n be«d
with the finger-nail,wMm most i-^-^! jf^^^^^,^^

. suitable curette. Considerable hemorrhage may follow, but it is usually

JhecM Quiifl^ good effects of the operation are often apparent

w^ it a fTw days, and tfe child begins to breathe through the nose. In

S'ta/wel;:: msever/casesit ..^ ...o n.ont„s of ca.-e,fu,

and Sand cod-liver oil and the iodide of iron may be adnun.ste.ed

with benefit.
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Y. DISEASES OF THE (ESOPHAGUS.

I. ACUTE CESOPHAGITIS.

Etiology.—Acute inflammation occurs (a) in the catarrhal processes

of the specific fevers ; more rarely as an extension from catarrh of the

pharynx, (b) As a result of intense mechanical or chemical irritation,

produced by foreign bodies, by very hot liquids, or by strong corrosives,

(c) In the form of pseudo-membranous inflammation in diphtheria, and

occasionally in pneumonia, typhoid fever, and pyemia, (d) As a pustular

inflammation in small-pox, and, according to Laennec, as a result of a pro-

longed administration of tartar emetic, (e) In connection with local dis-

ease, particularly cancer either of the tube itself or extension to it from

without. And, lastly, acute oesophagitis, occasionally with ulceration, may

occur spontaneously in sucklings.

Morbid Anatomy.—It is extremely rare to see redness of the

mucosa, except when chemical irritants have been swallowed. More com-

monly the epithelium is thickened and has desquamated, so that the sur-

face is covered with a fine granular substance. The mucous follicles are

swollen and occasionally there may be seen small erosions. In the pseudo-

membranous inflammation there is a grayish croupous exudate, usually

limited in extent, at the upper portion of the gullet. This must not be

confounded with the grayish-white deposit of thrush in children. The
pustular disease is very rare in small-pox. In the phlegmonous inflamma-

tion the mucous membrane is greatly swollen, and there is purulent infll-

tration in the submucosa. This may be limited as about a foreign body,

or extremely diSuse. It may even extend throughout a large part of the

gullet. Gangrene occasionally supervenes. Birch-Hirschfeld describes a

remarkable case in an hysterical woman, who vomited a long membranous

tube which proved, on examination, to be the detached epithelial lining of

the oesophagus. Practically, in post-mortem work, tliere is no portion of

the alimentary canal which more rarely shows signs of disefie.

Symptoms.—Pain in deglutition is always present in severe inflam-

mation of the oesophagus, and in the form which follows the swallowing

of strong irritants may prevent the taking of food. A dull pain beneath

the sternum is also present. In the milder forms of catarrhal inflamma-

tion there are usually no symptoms. The presence of a foreign body is

indicated by dysphagia and spasm with the regurgitation of portions of

the food. Later, blood and pus may be ejected. It is surprising how ex-

tensive the disease may be in the oesophagus without producing much pain

or great discomfort, except in swallowing. The intense inflammation

which follows the swallowing of corrosives, when not fatal, gradually sub-

sides, and often leads to cicatricial contraction and stricture.

The treatment of acute inflammation of the oesophagus is extremely
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nnsatisfactory, particularly in the severer forms. The slight catarrhal

cases require no special treatment. When the dysphagia is intense it is

best not to give food by the mouth, but to feed entirely by enemata. Frag-

ments of ice may be given, and as the pain and distress subside, demulcent

drinks. External applications of cold often give relief.

A clironic form of (Bsophagitis is described, but it results usuaUy from

the prolonged action of the causes which produce the acute form.
_

Associated with chronic heart disease and more frequently with the

senile and the cirrhotic liver, the oesophageal veins may be enormously

distended and varicose, particularly toward the stomach. In these cases

the mucous membrane is in a state of chronic catarrh, and the patient has

frequent eructations of mucus. Rupture of these oesophageal vems may

cause fatal haemorrhage. Two cases of the kind have occurred m my ex-

perience.

II. SPASM OF THE CESOPHAGU8 (CEsophagismus).

This so-called spasmodic stricture of the gullet is met with in hysteri-

cal patients and hypochondriacs, also in choi-ea, epilepsy, ^^P^J^^
hydrophobia. It is sometimes associated also wi h the lodgment of

foreign bodies. The idiopathic form is found m females of a marked

neurotic habit, but may also occur in elderly men It may be pres-

ent only during pregnancy. Of three cases which have come under my

observation, two were in men, one a hypochondriac o^^r
^fJJ^^^^^^^^

age who for many months had taken only hquid food, and with great

difficulty, owing I a spasm which accompanied every attempt to swaUow.

fife eaLess with which the bougie passed and the -^-^-^
^^^^^^^^^

showed the true nature of the case. The patient complains of inability to

swaTlow solid food, and in extreme instances even liquids are rejected.

The attack may come on abruptly, and be associated with emotional dis-

Irbance and with substernal pain. The bougie, when passed may be

arrested emporarily at the seat of the spasm, which gradually yields, or it

Ty sUp thZgh wLout the slightest effort. The condition is rarely sen-

mm Death has however followed.

Th^dLnosis is not difficult, particularly in young persons «>tk

^.21 neZns manifestations. In elderly persons c3Sophag>smus .s almo^

Zays connected with hypochondriasis, bnt great care mnst be taken to

"tn Lftses a cure is'at once oaectod b, the passage of a bougie.

The seneral neurotic condition also requires special attention.
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III. STRICTURE OF THE CESOPHAGUS.

This results from : (a) Congenital narrowing, (b) The cicatricial con-

traction of healed ulcers, usually due to corrosive poisons, occasionally

to syphilis, (c) The growth of tumors in the walls, as in the so-called

cancerous stricture. Occasionally polypoid tumors projecting from the

mucosa produce gi-eat narrowing, (d) External pressure by aneurism, en-

larged lymph glands, enlarged thyroid, other tumors, and. sometimes by

pericardial efEusion.

The cicatricial stricture may occur anywhere in the gullet, and in ex-

treme cases may, indeed, involve the whole tube, but in a majority of in-

stances it is found either high up near the pharynx or low down toward,

the stomach. The narrowing may be extreme, so that only small quanti-

ties of food can trickle through, or the obstruction may be quite slight.

There is usually no difficulty in making a diagnosis of the cicatricial strict-

ure, as the history of mechanical injury or the swallowing of a corrosive

fluid makes clear the nature of the case. "When the stricture is low down

the oesophagus is dilated and the walls are usually much hypertrophied.

When it is high in the gullet the food is usually rejected at once, whereas

if low it may be retained and a considerable quantity collects before it is

regurgitated. Any doubt as to its having reached the stomach is removed

by the alkalinity of the materials ejected and the absence of the character-

istic gastric odor. Auscultation of the oesophagus may be practised and

is sometimes of service. The patient takes a mouthful of water and the

auscultator listens along the left of the spine. During deglutition at the

seat of the stricture, in place of the normal oesophageal irtiit, there will be

heard a loud splashing, gurgling sound, and the secondary murmur, heard

as the fluid enters the stomach, may be absent. The passage of the oeso-

phageal bougie will determine more accurately the locality. Conical bougies

attached to a flexible whalebone stem are the most satisfactory, but the

gum-elastic stomach tube may be used ; a large one should be tried first.

The patient should be placed on a low chair with the head well thrown

back. The index finger of the left hand is passed far into the -pharynx,

and in some instances this procedure alone may determine -the presence of

a new growth. The bougie is passed beside the finger until it touches

the posterior wall of the pharynx, then along it, more to one side than in

the middle line, and so gradually pushed into the gullet. It is to be borne

in mind that in passing the cricoid cartilage there is often, a slight ob-

struction. Great gentleness should be used, as it has happened more than

once that the bougie has been passed through a cancerous ulcer into the

mediastinum or through a diverticulum. I have known this accident to

happen twice—once in the case of a distinguished surgeon,' who performed

CDsophagotomy and passed the tube, as he thought, into the stomach. The
post-mortem on the next day showed that the tube had entered a dijprticu-

lum and through it the left pleura, in . which the milk injected through
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the tube WHS found. In the other instance the tube passed through a

cancerous ulcer into the lung, which was adherent and mflamed. For-

tunately these accidents, sometimes unavoidable, are extremely rare. It

is well always, as a precautionary measure before passing the bougie, to

examine carefully for aneurism, which may produce all the symptoms of

oro-anic stricture. In cases in which the stricture is extreme there is al-

ways emaciation. For treatment, surgical works must be consulted.

IV. CANCER OF THE CESOPHAGUS.

This is usually epithelioma. It is not an uncommon disease and oc-

curs more frequently in males than in females. The common situation is

n he upper third of the tube. At first confined to the mucous mem-

Lne, thfcancer gradually increases and soon ulcerate.

the tJbe is narrowed, but when ulceration is extensive m the la tei stages

the tricture may be less marked. Dilatation of the tube and hypertrophy

0 the walls usually take place above the cancer. The cancerous ulcer

iXrfoL the tLhea or a bronchus, the lung, the mediastinum he

Trla or one of its larger branches, the pericardium, or it may erode the

."tebral column. In my experience perforation of the lung has been the

i.e tTm^ay become extreme so t^^^^^^^^^

gnrgitation
-^/^^^J or even longer if

stomach. It --y ^« ^
The rejected materials may be mixed with

the tube IS much dilated, ine lejeo
i,p.<,ons over fifty years

inay be persistent o,- is

^^^^^^f^^^^^'Z^l^Z „, cancer o£

instances the pam .s

'lyff^^^lZZX^l^-^'' ^"^

Zda the^aisease. These latent ces

%r;:;:::^r;:peiess and-

ly emaciated, and die either of ''^^*en.a o sadden per*™
^

In the diagnosis of

-"f IZ^To other tumor. The

exclnde pressure trom mtho. t,

^-^^^^
history enables us "olude c:cat™^^^^^^ ^

rtiriuT^^^^^^^^^^ ----^

—

may be much altered in quahty.
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Treatment.—In most cases milk and liquids can be swallowed, but

supplementary nourishment should be given by the rectum. It may be

advisable in some instances to pass a tube into the stomach and attempt

to feed in this way. If the patient is willing to take the risk, oesopha-

gotomy or gastrotomy may be performed in order to prolong life.

V. RUPTURE OF THE CESOPHAGUS.

This may occur in a healthy organ as a result of prolonged vomiting.

Boerhaave described the first case in Baron "Wassennar, who " broke asun-

der the tube of the oesophagus near the diaphragm, so that, after the

most excruciating pain, the elements which he swallowed passed, together

with the air, into the cavity of the thorax, and he expired in twenty-four

hours." Fitz has reported a case and has analyzed the literature on the

subject up to 1877. The accident has usually occurred during vomiting
after a full meal or when intoxicated. It is, of course, invariably fatal.

Much more common is the post-mortem digestion of the oesophagus,

which was first described by King, of Guy's Hospital. It is not very
infrequent. In one instance I found the contents of the stomach in the
left pleura. The erosion is in the posterior wall, and may be of consider-

able extent.

VI. DILATATIONS AND DIVERTICULA.

Stenosis of the gullet is followed by secondary dilatation of the tube
above the constriction and great hypertrophy of the walls. Primary dila-

tation is extremely rare. The tube may attain extraordinary dimensions
30 cm. in circumference in Luschka's case. Eegurgitation of food is the
most common symptom. There may also be difficulty in breathing from
pressure.

Diverticula are of two forms : {a) Pressure diverticula, which are most
common at the junction of the pharynx and gullet, on the posterior wall.

Owing to weakness of the muscles at this spot, local bulging occurs, which
is gradually increased by the pressure of food, and finally forms a saccular
pouch, {b) The traction diverticula situated on the anterior wall near
the bifurcation of the trachea, result, as a rule, from the extension of
inflammation from the lymph glands with adhesion and subsequent cica-
tricial contraction, by which the wall of the gullet is drawn out. Diver-
ticula have been successfully extirpated by von Bergmann and by Mixter,

A rare and remarkable condition, of which a case has been recorded
by MacLachlan, and of which a second is in attendance at my clinic, is the
cesophago-pleuro-cutaneous fistula. In my patient fluids are discharged
at intervals through a fistula in the right infra-clavicular region, which
appears to communicate with a cavity in the upper part of the pleura or
lung. The condition has persisted for more than twenty years.
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I. ACUTE GASTRITIS

{Simple Gastritis; Acute Gastric Catamrh; Acute Dyspepsia).

Etiology —Acute gastric catarrh, one of the most common of com-

plaints, occurs at all ages, and is usually traceable to errors in diet. It

may follow the ingestion of more food than the stomach can digest, or it

may result from taking unsuitable articles, which either themselves irritate

the mucosa or, remaining undigested, decompose, and so excite an acute

dyspepsia. A frequent cause is the taking of food which has begun to

decompose, particularly in hot weather. In children these fermentative

processes are very apt to excite acute catarrh of the bowels as well. An-

other very common cause is the abuse of alcohol, and the acute gastritis

which follows a drinking-bout is one of the most typical forms of the dis-
.

ease. The tendency to acute indigestion varies very much m different

individuals, and indeed in families. We recognize this in using the ex-

pressions a " delicate stomach ^' and a " strong stomach." Gouty persons

are generally thought to be more disposed to acute dyspepsia than others.

Acute catarrh of the stomach occurs at the outset of many of the mfec-

tious fevers. . , ^ • „

Lebert described a special infectious form of gastric catarrh, occurring

in epidemic form, and only to be distinguished from mild typhoid fever by

the absence of rose spots and swelling of the spleen.
_

Many practitioners

still adhere to the belief that there is a form of gastric fever, but the evi-

dence of its existence is by no means satisfactory, and certainly a great

maiority of all cases in this country are examples of mild tyi^oid.

Morbid Anatomy.-Beaumont's study of St: Martin's stomach

showed that in acute catarrh the mucous membrane is reddened and

swollen, less gastric Juice is secreted, and mucus -vers

f
e s^^

Slight hemorrhages may occur or even small erosions "Tlie ^ubm cosa

be somewhat cBdematous. Microscopically the changes are chid^^^

noticeable in the mucous and peptic cells, which are

granular, and there is an infiltration of the intertubular tissue with leuco

'^^^Symptoms.-In mild cases the symptoms are those of

fg^^*"
in-

digosto "-uncomfortable feeling in the abdomen, headache, depression.
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nausea, eructations, and vomiting, which usually gives relief. The tongue

is heavily coated and the saliva is increased. In children there are intes-

tinal symptoms—diarrhcBa and colicky pains. There is usually no fever.

The duration is rarely more than twenty-four hours. In the severer forms

the attack may set in with a chill and febrile reaction, in which the tem-

perature rises to 102° or 103°. The tongue js furred, the breath heavy, and
vomiting is frequent. The ejected substances, at first mixed with food,

subsequently contain much mucus and bile-stained fluids. There may be

constipation, but very often there is diarrhoea. The urine presents the

usual febrile characteristics, and there is a heavy deposit of urates. The
abdomen may be somewhat distended and slightly tender in the epigastric

region. Herpes may appear on the lips. The attack may last from one

to three days, and occasionally longer. The examination of the voniitus

shows, as a rule, absence of the hydrochloric acid, presence of lactic and
fatty acids, and marked increase in the mucus.

Diagnosis.—The ordinary afebrile gastric catarrh is readily recog-

nized. The acute febrile form is so similar to the initial symptoms of

many of the infectious diseases that it is impossible for a day or two to

make a definite diagnosis, particularly in the cases which have come on,

so to speak, spontaneously and independently of an error in diet. Some
of these reseuible closely an acute infection ; the symptoms may be very

intense, and if, as sometimes happens, the attack sets in with severe head-
ache and delirium the case may be mistaken for meningitis. When the

abdominal pains are intense the attack may be confounded with gallstone

'

colic. In discriminating between acute febrile gastritis and the abortive

forms of typhoid fever it is to be borne in mind that in the former the
temperature rises abruptly, the remissions are slighter and the drop is

more sudden. The initial bronchitis, the well-marked splenic enlarge-

ment, and the rose spots are not present. It is a very common error to

class under gastric fever the mild forms of the various infectious disorders.

The gastric crises in locomotor ataxia have in many instances been con-

founded with a simple acute gastritis, and it is always wise in adults to

test the knee-jerks and pupillary reactions.

Treatment.—Mild cases recover spontaneously in twenty-four hours,

and require no treatment other than a dose of castor oil in children or of

blue mass in adults. In the severer forms, if there is much distress in the

region of the stomach, the vomiting should be promoted by warm water
or the simple emetics. A full dose of calomel, eight to ten grains, should
be given, and followed the next morning by a dose of liunyadi-Janos or

Carlsbad water. If there is eructation of acid fluid, bicarbonate of soda
and bismuth may be given. The stomach should have, if possible, abso-
lute rest, and it is a good plan in the case of strong persons, particularly
in those addicted to alcohol, to cut off all food for a day or two. The pa-
tient may be allowed soda water and ice freely. It is well not to attempt
to check the vomiting unless it is excessive and protracted. Recovery is
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usually complete, though repeated attacks may lead to subacute gastritis

or to the establishment of chrome dyspepsia.
_ _

Phlegmonous Gastritis ; Acute Suppurative Gastritis.-This is an ex-

cesrely rare disease, characterized by the occurrence of suppurative pie-

ce es in the submucosa. The aifection is more common m men than in

won n The cause is seldom obvious. It has been met with as an idio-

IIZ affection, but it has occurred also in puerperal fever and o her sep

tic processes, a^d has occasionally followed trauma. Anatomica ly here

appear to be two forms, a difose purulent infiltration and a ocahzed ab-

^cTs Lmation, in whidr case the tumor may reach the size of an egg, and

niay burst into the ^to-ch or into

Tbp wmvtorns are variable, iheie are ubiuuij jjai^x

leve7 d,T ong-, and symptoms of a severe Mectoe p-ooess, del.num

is rarely possible, even ,l.n f^.^^^uC'Z
curs and the pus is vomited, as it is not possible to >«"^^t

Jf
'^ "™

and antimony, the p-ocess—
.

o£ ^^^^^^^ZL^ poisons

nlar elements, and liffimorrhage In the powerm
jed into

the— jTZZ ^ZtJ.t:^r'U be areas o,L——dt in^Lriy >-|;ttr
::in^drJ«" ^

pylorus into the intestine.
. . ,

i „ throat and stomach,

The symptoms are intense pam m '^^^J-^^^fl^^^.^^ vom-

salivation, great difficulty in
°„':;tMn:portiou^ of the

Ued materials being
^^^fl^^^^lZZtZ,^'^^^ l-ful ou

n,ucous membrane,
„,„pto„,s of collapse supervene; the

pressure. In the most Mute oases sy>
1

restlessness,

^pulse is weak, the skin pa^ ^ "^or blood iu the urine,

Lt;::^to"2-;:-=^^^
to death from exhaustion.
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The diagnosis of toxic gastritis is usually easy, as inspection of the

mouth and pharynx shows, in many instances, corrosive effects, while the

examination of the vomit may indicate the nature of the poison.

In poisoning by acids, magnesia should be administered in milk or

with egg albumen. When strong alkalies have been taken, the dilute acids

should be administered. For the severe inflammation which follows the
swallowing of the stronger poisons palliative treatment is alone available,

and morpJiia may be freely employed to allay the pain.

DipMheritic or Membranous Gastritis.—This condition is met with
occasionally in diphtheria, but more commonly as a secondary process in
typhus or typhoid fever, pneumonia, pyaemia, small-pox, and occasionally
in debilitated children. An instance of it came under my notice in pneu-
monia. The exudation may be extensive and uniform or in patches.
The condition is not recognizable during life, unless, as in a case of John
Thomson's, the membranes are vomited.

Mycotic and Parasitic Gastritis.—It occasionally happens that fungi
develop in the stomach and excite inflammation. One of the most re-

markable eases of the kind is that reported by Knndrat, in which the
favus fungus developed in the stomach and intestine.

In cancer and in dilatation of the stomach the sarcinse and yeast fungi
probably aid in maintaining the chronic gastritis. As a rule, the gastric
juice is capable of killing the ordinary bacteria. Orth states that the
anthrax bacilli, in certain cases, produce swelling of the mucosa and ulcer-
ation. Klebs has described a hacillus gastricus which develops in the
tubules and produces numerous spores, and Eug. Fraenkel has reported a
case of acute emphysematous gastritis probably of mycotic origin. The
larvc^ of certain insects may excite gastritis, as in the cases reported by
Gerhardt, Meschede, and others. In rare instances tuberculosis and syphi-^
lis attack the gastric mucosa.

II. CHRONIC GASTRITIS
{Chronic Catarrh of the Stomach; Chronic Dyspepsia).

Definition.—A condition of disturbed digestion associated with in-

creased mucus formation, qualitative or quantitative changes in the gastric

fuice, enfeeblement of the muscular coats, so that the food is retained for
an abnormal time in^e_stomach

;
and, finally, with alterations in the

structure of the mucosa.

Etiology.—The causes of chronic gastritis may be classified as fol-
lows: (1) Dietetic. The use of unsuitable or improperlyjprepared food.
The persistent use of certain articles of diet, suclias very fat substances
or foods containing too much of the carbohydrates. The use in excess of
tea or coSee, and, above all, alcohol in its various forms. Under this head-
ing, too, may be mentioned the habits of eating at irregular hours or too
rapidly and imperfectly chewing the food. A common cause of chronic
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catarrh is drinking too ireel, ot ice-water during moak, a practice which

Ivs no small part in the prevalence of dyspepsia m Amenca. Another

f etnent cTl fs the abnse ol tobacco. (3) Oonstitutronal cauBes. An«n»,a,

c lorosi chronic tuberculosis, gout, diabetes aud Bnght s d.se^ arc

often a sociated with chronic gaatric catarrh. (3) Local conditaorrs «) ot

:Zretg:ye:r;fr——\. m cirrhosis, chrome

of chrome gastr^s

nray be recognized, the simple
^^^^^^

(a) Simple Ctoonie 6astntis.-ahe org^^^^^^^

mucous membrane
f^^^ljt:^:^.^:^ ecchymosis'are not in-

tenacrons
JYn tirchronio catarrh of portal obstruction and of

frequently seen, and rn tne cnrouu-
^„.:.,,, Toward the pylorus

ehronic heart disease small "'^''^ly;" pJents a

the mucosa is not infrequently
"^^<^'^ll^l^^^:„i „t tl Vrenc^.,

.ough, wrinkled, mammillated fJ ^'^"^^^^^ writers have de-

a condition which may sometrmes be
^^'^ZTLy be thinner than

scribed it aa gastrms pclypom. The
,,.,a^^^ Ewald

normal, and much firmer, tearmg less
^^-^^y

w^^ * » ^e
thus describes the histolog.cal

f-f
^

,Sill tatommation. The gland

picture of a parenchymatous -'"^ "
"^^^^^^^^^^ spelling or atrophy,

cells are in part eroded or show cloud, granny 6 ^
The distinction between the pr.nc.pal and^^^^^^

nized,and in nrany plaoes, particularly in the
p,^^^^^ aV^l branch-

hare lost their regular form and show m
^^""J^r^l^^, „^ toward the

,.g,liketl.flngersofaglov. indr.^^

fundus, but appear at the bordei ol in
„j hyaline and re-

with a smooth
>-»*r'V^'1lufsmd t^^^^^^^

fractile epithelium. An f""'^^Vrtwrrd the surface of the mucosa,

the tubules and is particularly ^'-^ towa^^^^^^^^
,een

and from, the -h-ucosa extensrons of to
o^^^ „dls of

iJrstitial changes the ^tan -main. There appear te

so that hut few traces of

^^"'•f^ ^^^^^^^ thinning of the coate of

be two forms of this sclerotic f"P';?-™"
y„„ „, „,en increase of the

L stomach, ^WM«« of the coal, and

izeoftheorgan; the other w,then,nmoutck g_^_^,^.^^

great reduction in the f!"> "/^
*

. eme atrophy of the mu-
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Ewald, and others, and we now recognize the fact that there may be such

destruction and degeneration of the glandular elements by a progressive

development of interstitial tissue that ultimately scarcely a trace of secret-

ing tissue remains. In a characteristic case, studied by Henry and myself,

the greater portion of the lining membrane of the stomach was converted
into a perfectly smooth, cuticular structure, showing no trace whatever
of glandular elements, with enormous hypertrophy of the muscularis
mucosae, and here and there formation of cysts. In the other form, with
identical atrophy and cyst formation, there is enormous increase in the
connective tissue, and the stomach may be so contracted that it does not
hold more than a couple of ounces. The walls may measure from two to

three centimetres ; the greatest increase in thickness is in the submucosa,
but the hypertrophy also extends to the muscular layers. A similar affec-

tion may coexist in the cjecum and colon. The condition may be difficult

to distinguish from diffuse carcinoma. There may be also proliferative

peritonitis, with perihepatitis, perisplenitis, and ascites. While one is not
justified in saying that all cases of cirrhosis of the stomach represent a
final stage in the history of a chronic catarrh, it is true that in most cases
the process is associated with atrophy of the gastric mucosa, while the
history indicates the existence of chronic dyspepsia.

Symptoms.—The affection persists for an indefinite period, and, as
is the case with most chronic diseases, changes from time to time. The
appetite is variable, sometimes greatly impaired, at others very good.
Among early symptoms are feelings of distress or oppression after eating,
which may become aggravated and amount to actual pain. When the
stomach is empty there may also be a painful feeling. The pain differs in
different cases, and may be trifling or of extreme severity. When local-
ized and felt beneath the sternum or in the prajcordial region it is known
as heart-burn or sometimes cardialgia. There is pain on pressure over
the stomach, usually diffuse and not severe. The tongue is coated, and
the patient complains of a bad taste in the mouth. The tip and margin
of the tongue are very often red. Associated with this~5atarrhal stomati-
tis there may be an increase in the salivary and pharyngeal secretions.
J^fausea is an early symptom, and is particularly apt to occur in the morn-
ing hours. It IS not, however, nearly so constant a symptom in chronic
gastritis as in cancer of the stomach, and in mild grades of the affec-
tion It may not occur at all. Eructation of gas, which may continue for
some hours after taking food, is a very prominent feature in cases of so-
called^ flatulent dyspepsia, and there may be marked distension of the
intestines. With the gas, bitter fluids may be brought up. The vomit- .mg does not often occur when the stomach is empty, but either imme-
diately after eating or an hour or two later. The vomitus consists of foodm various stages of digestion and slimy mucus, and the chemical examina-
tion shows the presence of abnormal acids, such as butyric, or even acetic in
addition to lactic acid, while the hydrochloric acid, if indeed it is present,
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is much reduced in quantity. The digestion may be much__delayed, and

on washing out the stomach as lafe as seven hours after eating, portions

of food are still present. The prolonged retention favors decomposition,

the stomach becomes distended with gas, and this, with the chronic

catarrh, may induce gradually an atony of the muscular walls. The ab-

sorption is slow, and iodide of potassium, given in capsules, which should

normally reach the saliva within fifteen minutes, may not be evident for

more than half an hour.

Constipation is usually present, but in some instances there is diarrhoea,

and undigested food passes rapidly through the bowels. The urme is

often scanty, high-colored, and deposits a heavy sediment of urates.

Of other symptoms headache is common, and the patient feels con-

stantly out of sorts, indisposed for exertion, and low-spirited. In aggra-

vated cases melancholia may develop. Trousseau called attention to the

occurrence of vertigo, a marked feature in certain cases. The pulse is

small, sometimes slow, and there may be palpitation of the heart, i ever

does not occur. Cough-is sometimes present, but the so-called stomacli

cough of chronic dyspeptics is in alljrobability dejen^en;t up3_.phai:in-

geal ii-ritation. » , i x i

The symptoms of atrophy of the mucous membrane of the stomach,

with or without contraction of the organ, are very complex, and cannot be

said to present a uniform picture. The majority of the cases present the

symptoms of an aggravated chronic dyspepsia, often of such severity tha

IZr is suspecte!^ In one of the cases which I examined the persist.it

distress after eating, the vomiting, and th3 gradua loss of flesh and

stren<rth, very naturally led to this diagnosis, but the duration of the

teare far exUed that ordinary—
^^'L^nr:^ " ^"'twS .e ^t

oi pernicious anemia. As early as 1860, Flint called attention to th s

connection between atrophy of the gastric tubules and anaemia, an obser-

yation which Fenwick and others have amply confirmed.

Diaa^OSis -The use of the stomach-tube and the chemical examma-

Hon of tb^ contents of the stomach obtained in this way have given us

fpecia nforlt on with reference to the various forms of gastritis and the

mod's ofdiflerentiating them. The soft-rubber stomach-tube, provided

Zi l unnel-shaped dotation, is the most satisfactory to use^ a. i is v^^^^^

readily passed, and if used by the patient is not like y to cause damage.

Ishc^;ild be open at the end and possess one or two ateral^e^^-^^

Ewald distinguishes three forms of chronic gastritis. (1) Simple gas

tritis; (2) mucous (schlemige) gastritis; (3) atrophy.

Tn m the Tastincr stomach contains only a small quantity of a slim>

fluid i 1 ftti : test breakfast the HCl is diminished in quanti y
o

ly'be absent. Lactic acid and the fat acids may be present. Aftei

Boas's more rigid test meal the organic acids are rarely found.
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In (2) the acidity is always slight and the condition is distinguished

from (1) chiefly by the large amount of mucus present.

In (3) the fasting stomach is generally empty, while after the test

breakfast II CI, pepsin, and the curdling ferment are wholly wanting.

Treatment.—When possible the cause in each case should be ascer-

tained and an attempt made to determine the special form of indi-

gestion. Usually there is no difficulty in differentiating the ordinary

catarrhal and the nervous yarieties. A careful study of the phenomena
of digestion in the way already laid down, though not essential in

every instance, should certainly be carried out in the more obstinate and
obscure forms. Two important questions should be asked of every dys-

peptic—first, as to the time taken at his meals
;
and, second, as to the

quantity he eats. Practically a large majority of all cases of disturbed

digestion come from hasty and imperfect mastication of the food and from

.overeating. Especial stress should be laid iipon the former point. In

some instances it will alone suffice to cure dyspepsia if the patient will

count a certain number before swallowing each mouthful. The' second

point is of even greater importance. People habitually eat too much, and
it is probably true that a greater number of maladies arise from excess in

eating than from excess in drinking. Particularly is this the case in

America, Avhere the average man is abstemious in the matter of alcohol,

but impi'udent to a degree in all matters relating to food. Moreover, peo-

ple have not had time to learn the art of cooking, and much of the indi-

gestion, particularly in the country districts, may be charged to the bar-

barous methods of preparing the food. The treatment may be consid-

ered under the headings of dietetic and medicinal.

(a) General and Dietetic.—A careful and systematically arranged di-

etary is the first, sometimes the only essential in the treatment of a case of

chronic dyspepsia. It is impossible to lay down rules applicable to all

cases. Individuals differ extraordinarily in their capability of digesting

different articles of food, and there is much truth in the old adage, " One
man's food is another man's poison." The individual preferences for dif-

ferent-articles of food should be permitted in the milder forms. Physi-

cians have probably been too arbitrary in this direction, and have not
yielded sufficiently to the intimations given by the appetite and desires

of the patient.

A rigid milk diet may be tried in obstinate cases. Much depends
upon whether the patient is able to take and digest milk properly. In the
forms associated with Bright's disease and chronic portal congestion, as

well as in many instances in which the dyspepsia is part of a neurasthenic
or hysterical trouble, this plan in conjunction with rest is most efficacious.

If milk is not digested well it may bo diluted one third with soda water
or Vichy, or- five to ten grains of carbonate of soda, or a pinch of salt

may be added to each tumblerful. In many cases the milk from which
the cream has been taken is better borne. Buttermilk is particularly
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suitable but caa rarely be taken lor as long a time alone, as patients

re 0 It much more Ldily than they do ol ordinary milk Not only

can ti e general nutrition be maintained on this diet, but patients some-

Zes increL in weight, and the unpleasant gastrie symptoms disappear

eXely iHhould be given at fixed hours a,ul in deflmte quanftres. A

;S may take six
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their confidence from tlie outset. Their fears and whims should not be

made too light of or ridiculed. Systematic exercise, carefully regulated,

particularly Avhen, as at watering places, it is combined with a restricted

diet, is of special service. Change of air and occupation, a prolonged

sea voyage, or a summer in the mountains will sometimes cure the most
obstinate dyspepsia.

(i) Medicinal.—The special therapeutic measures may be divided into

those which attempt to replace in the digestive juices important elements

which are lacking and those which stimulate the weakened action of the

organ. In the first group come the hydrochloric acid and ferments,

which are so freely employed in dyspepsia. The former is the most im-

portant. It is the ingredient in the gastric juice most commonly deficient.

It is not only necessary for its own important actions, but its presence is

intimately associated with that of the pepsin, as it is only in the presence

of a sufficient quantity that the pepsinogen is converted into the active

digestive ferment. It is best given as the dilute acid taken in somewhat
larger quantities than are usually advised. Ewald recommends large

doses—of from 90 to 100 drops—at intervals of fifteen minutes after the

meals. Leube and Eiegel advise smaller doses. Probably from 15 to 20

drops is sufficient. The prolonged use of it does not appear to be in

any way hurtful. The use, however, should be restricted to cases of

neurosis and atrophy of the mucous membrane. In actual gastritis its

value is doubtful.

The digestive ferments : These are extensively employed to strengthen
the weakened gastric and intestinal secretions. The u^ol, pepsin, ac-

cording to Ewald, may be limited to the cases of advanced mucous
catarrh and the instances of atrophy of the stomach, in which it should
be given, in doses of from 10 to 15 grains, Avith dilute hydrochloric acid
a quarter of an hour after meals. It may be used in various different

forms, either as a powder or in solution or given with the acid. The
powder is much more certain. Pepsin wine is generally inert, as there is

little of the ferment taken up by alcohol. It is important to use a reliable

article. Much that is in the market is valueless.

Pancreatin is of equal or even greater value than the pepsin. Pains
should be taken to use a good article, such as that prepared by Merck. It
should be given in doses of from 15 to 20 grains, in combination with
bicarbonate of soda. It is conveniently administered in tablets, each
of which contains 5 grains of the pancreatin and the soda, and of these
two or three may be taken fifteen or twenty minutes after each meal.
Ptyalin and diastase are particularly indicated when the acid is excessive.
The action of the former continues in the stomach during normal diges-
tion. The malt diastase is often very serviceable given with alkalies.

Of measures which stimulate the glandular activity in chronic dys-
pepsia lavage is by far the most important, particularly in the forms
characterized by the secretion of a large quantity of mucus. Luke-warm
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water should be used, or, if there is much mucus, a one per cent salt solu-

tion or a three to five per cent solution of bicarbonate of soda. If there

is much fermentation the three per cent solution of boric acid niay be

used or a dilute solution of carbolic acid. It is best employed m the

morninff on an empty stomach, or in the evening some hours after the

last meal. It is perhaps preferable in the morning, except m those cases

in which there is much nocturnal distress and flatulency. Once a day is,

as a rule, sufficient, or, in the case of delicate persons, every second day.

The irrigation may be continued until the water which comes away is

quite clear. It is not necessary to remove all the fluid after the irngation.

While perhaps in some hands this measure has been carried to ex-

tremes it is one of such extraordinary value in certain cases that it should

be mo e widely employed by practitioners. When there is an insuperable

objection to lavage a substitute maybe used in the form of warm alkaline

dr nks, taken slowly in the early morning or the last thing at night.

Of medicines which stimulate the gastric secretion the most important

are the bitter tonics, such as quassia, gentian, columbo, cundurango, ipecacu-

anha strychnia, ank cardamoms. These are probably of more ^^lue m

chronic gastriti; than the hydrochloric acid. Of these strychnia is the most

powerfuf, though none of them have probably any very great stimulating

action on the secretion, and influence rather the appetite than he digestion

Of stomachics which are believed to favorably influence digestion the mo

fr^p tl are alcohol and common salt. The former would appear to^c

in moderate quantities by increasing the acid in the gastric juice, and ^ntl

Lrobably the pepsin formation. Others hold that it is not so much the

t^ tot i^^^^^^^^ — of the stomach

Intes In moderate quantities it has certainly no directly injurious mttu

enc 'on thH^^^^^^^^^^^
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acid fluids are brought into the mouth. Bismuth and carbonate of soda

sometimes suffice to relieve the condition. Thymol, creosote, and carbolic

acid may be employed. For acid dyspepsia Sir William Eoberts recom-

mends the bismuth lozenge of the British Pharmacoposia, the antacid

properties of which depend on chalk and bicarbonate of soda. It should

be taken an hour or two after meals, and only when the pain and un-

easiness are present. Glycerine in from twenty to sixty minim doses, the

essential oils, animal charcoal alone or in combination with compound
cinnamon powder, may be tried. If there is much pain, chloroform in

twenty-minim doses or a teaspoonful of Hoffman's anodjrne may be used.

If obstinate, lavage is indicated and is sometimes striking in its effects.

Alkaline solutions may be used.

Vomiting is not a featiire which often calls for treatment in chronic

dyspepsia; sometimes in children it is a persistent symptom. Creosote

and carbolic acid in drop doses, a few drops of chloroform or of dilute hy-

drocyanic acid, cocaine, bismuth, and oxalate of cerium may be used. If

obstinate, the stomach should be washed out daily.

Constipation is a frequent and troublesome feature of most forms of

indigestion. Occasionally small doses of mercury, podophyllin, the laxa-

tive mineral waters, sulphur, and cascara may be employed. Glycerine sup-
positories or the injection of from half a teaspoonful to a teaspoonful of

glycerine is very efficacious.

Many cases of chronic dyspepsia are greatly benefited by the use of
mineral waters, particularly a residence at the springs with a careful super-
vision of the diet and systematic exercise.

,
The strict regime of certain

German Spas is particularly advantageous in the cases in which the
chronic dyspepsia has resulted from excess in eating and in drinking.
Kissingen, Carlsbad, Ems, and Wiesbaden are to be specially recom-
mended.

III. NEUROSES OF THE STOMACH.
(1) Gastralgia; Gastrodynia.—Severe pains in the epigastrium, parox-

ysmal in character, occur {a) as a manifestation of a functional neurosis,
independent of organic disease, and usually associated with other nervous
symptoms (it is this form which will here be described)

;
{b) in chronic

disease of the nervous system, forming the so-called gastric crises; and
(c) in organic disease of the stomach, such as ulcer or cancer.

The functional neurosis occurs chiefly in women, very commonly in
connection with disturbed menstrual function or with pronounced hys-
terical symptoms. The alTection may set in as early as puberty, but it" is
more common at the menopause. Anaemic, constipated women who have
worries and anxieties at home are most prone to the affection. It is more
frequent in brunettes than in blondes. Attacks of it sometimes occur in
robust, healthy men. More often it is only one feature in a condition of
general neurasthenia or a manifestation of that form of nervous dyspepsia
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in which the gastric juice or hydrochloric acid is secreted in excess. I am

very skeptical as to the existence of a gastralgia of purely malarial origin

The symptoms are very characteristic; the patient is suddenly seized

with agonizing pains in the epigastrium, which pass toward the back and

around the lower ribs. The attack is usually independent of the taking

of food, and may recur at definite intervals, a periodicity which has given

rise to the supposition in some cases that 'the affection is due to ma aria

The most marked periodicity, however, may be in the gastralgic attacks of

ulcer They frequently come on at night. Vomiting is rare
;
more com-

monly the taking of food relieves the pain. To this, however, there are

striking exceptions. Pressure upon the epigastrium commonly gives re-

lief, but deep pressure may be painful. It seems scarcely necessary to

separate the forms, as some have done, into irritative and depressive, as t e

cases insensibly merge into each other. Stress has been 1-^ -P-^^
occurrence of painful points, but they are so common m neurasthenia that

very little importance "can be attributed to them.

The diagnosis offers many difficulties. Organic disease either of the

stomach or of the nervous system, particularly the gastric crises of bco-

moTrataxia, must be excluded. In the case of ulcer or cancer this is not

Xays easy. I well remember the case of a poor fellow who was discharg d

toTtL Montreal General Hospital as a malingerer-. A -^k subsequen

to his discharge he was readmitted with peritonitis from perforation^ The

attacks aid their independence of diet ai;e
™P<>'-'f

°'
J3

from the ordinary gastric
X/diSion and yet the act is

sensations of distress and— ^litS T^^^^ of Ewald,

accomplished within the physiological time 1 m.t
in ^ . ^he

Oser, Eosenbach, and others \-^|*^^^^^ who have

condition. The cases are met ;nth most frequently

either inherited a neurotic
'J^TJ^ All grades oc-

cretions, brought about a condit.0^^^^^^^
^^J^^

cur, from the emaciated sl»
patient whose con-

well-nourished, healthy-looking, ireslr comi i

stant complaint is distress and --—J^jfZr the test dinner,

dyspepsia the stomach is found empty seven hours a
^^^^ ,f

the supposition is that the trouble is nervous (Leube). P
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the different forms can only be made accurately by tbe chemical examina-

tion of the juices.

Clinical Forms.—Leube recognizes three chief types, (a) Nervous

dyspepsia with normal secretion. There is no dilatation of the stomach,^

no pain on pressure, and no change in the condition of the acid. The
test meal is digested within the normal time. Yet, despite the fact that

the motor and chemical functions of the organ are perfectly performed,

there are distress and uneasiness during the act of digestion. The patient

complains of pressure and distention of the stomach ; eructations occur.

(b) The condition of subacidity or inacidity. Lack of the normal

amount of acid is found in chronic catarrh, and particularly in cancer.

According to Leube, reduction in the normal amount of acid may exist

with the most pronounced symptoms of nervous dyspepsia, and yet the

stomach will be free from food within the regular time. A condition in

which the gastric juice is entirely without acid may occur in cancer, in ex-

treme sclerosis of the mucous membrane, and as a nervous manifestation

of hysteria, and occasionally of tabes. The most aggravated cases are

those associated with hysteria and neurasthenia. In addition to the gen-

eral symptoms, there are loss of appetite, sleeplessness, and gastric distress,

and when the stomach is empty there are uneasy local sensations and gen-

eral feelings of malaise, headache, and dizziness.

(c) Nervous dyspepsia with hyperacidity of the gastric juices. This is

a form of dyspepsia which has long been recognized, but of late has been

specially studied by Eeichmann and others. The percentage of acid may
be doubled. This increase in the acid may he an intermittent condi-

tion or continuous. The periodic form is really a neurosis of secretion

—

gastroxynsis of Eosenbach—which may be quite independent of the time

of digestion. Such cases are rare and are associated either with profound
neurasthenia or with locomotor ataxia. The attack may last for several

days. It usually sets in with a gnawing, unpleasant sensation of the

stomach, severe headache, and shortly after the patient vomits a clear,

watery secretion of such acidity that the throat is irritated and made
raw and sore. As mentioned, the attacks may be quite independent of

food. The chronic condition of hyperacidity is more common. Digestion
is usually retarded, particularly for the starches, and there are eructations

of acid fluid and gastric distress. There are instances also in which when
the stomach contains no food there is a secretion of a highly acid juice.

In these cases burning acid eructations, or even vomiting, occurring during
the night or early in the morning, are quite characteristic.

The relation of hyperacidity to gastric ulcer will be considered later.

(3)^ Nervous Vomiting ; Peristaltic Unrest ; Rumination.—(«) Nerv-
ous Vomiting— a condition which is not associated with anatomical
changes in the stomach or with any state of the contents, but is due to
nervous influences acting either directly or indirectly upon the centres
presiding over the act of vomiting. The patients are, as a rule, women

—
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usnally brunettes—and the subject of more or less marked hysterical mani-

festations. A special feature of this form is the absence of the prelimi-

nary nausea and of the straining efEorts of the ordinary act of vomiting,
j |

It is rather a regurgitation, and without visible effort and without gag- 1

ging the mouth is filled with the contents of the stomach, which are then/ J

spat out. It comes on, as a rule, after eating, but may occur at irregular
|
^

intervals In some cases the nutrition is not impaired, a feature winch

may give a clew to the true nature of the disease, as there may be no other

hysterical manifestation present. As noted by Tuckwell, it may occur m

children. Nervous vomiting is rarely serious. Death may, however, fol-

low, as in the case reported by Garland,* in which a young woman aged

twenty, had had from the age of two attacks of vomiting which lasted for

twenty-four hours, and which were very apt to occur when the child was

extra well and vivacious. She had St. Vitus's dance at eleven.
_

At about

the age of twenty, she had excessive muscular twitchmgs, clonic m char-

acter and uncontrollable, and amounting to violent motion of tlie muscles.

When twenty-two she had severe headache, gradually lost flesh, and be-

came low-spirited. In January, 1884, she had headache twitchmgs, and

constant vomiting, and died on the 13th. There was slight atrophy of

the mucous membrane of the stomach and slight increase in the firmness

of the kidneys.
. ^ . „ ,

,

'

A type of vomiting is that associated with certam diseases of the nerv-

ous system-particularly locomotor ataxia^forming part of the gastric

crises. Leyden has reported cases of primary periodic vomiting, which he

regards as a neurosis.
, -, -ir

(b) Peristaltic Unrest.-T\us condition, as described by Kussmaul, is

an extremely common and distressing symptom in neurasthenia. Shor y

after eating the peristaltic movements of the stomach are an^

borborygmi and gurgling maybe heard, even at a distance. The sub-

jective'Lsations'are most annoying, and it would
^Vf^^ ^^^^^^^

lyper^sthetic condition of the nervous system the l-^'^^^/ ^^^^^
neristalsis iust as in these states the usual beating of the heait may

C p rce^^^^^^^^^ to him. A further analogy is afforded by the fact that

be perceptiDie xo
. , •

j^^y extend to the intestines, par-

emotion increases this peiistaisis. xi mcty c

ticularly to the duodenum, and on palpation over this region the gur

most marked. The movement may be anti-perista sis, in which

t lave passes from left to right, a condition ^Inch ma^^^^^^^^^^^ o

the intestines. There are cases on record m ^^^alch coloied enemata

even scybala have been discharged from the mouth.

(c) Rumination; i)f.r^a>m...-Iu this

I'^f^^^^"".^^^'^^^^
tion the patients regurgitate and chew the cud W--™\~!
in neurasthenic or hysterical persons, epileptics, and

l^f'- }^^"^^^^^^^

stances it is hereditory- There is an instance^m whi^^

* Transactions of the Association of American Physicians, vol. iv.
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it to two children. The habit may persist for years, and does not neces-

sarily impair the health.

• Here may be mentioned the condition known as pica, met with chiefly

in insanity, hysteria, and chlorosis, in which the appetite is inordinate

and perverted, and in which all sorts of non-nutritive articles are eaten.

Geophagism, earth or clay eating, pi'evails as a habit in parts of the South-

ern States.

Treatment of Neuroses of the Stomach..—The gastralgia, if

very severe, requires morphia, which is best administered subcntaneously

in combination with atropia. In the milder attacks the combination of

morphia {gr. i) with cocaine and belladonna is recommended by Ewald.

The greatest caution should, however, be exercised in these cases in the

use of the hypodermic syi'inge. It is preferable, if opinm is necessary, to

give it by the mouth, and not to let the patient know the character of the

drug. Chloroform, in from ten to twenty drop doses, or Hoffman's ano-

dyne will sometimes allay the severe pains. The general condition should

receive careful attention, and in many cases the attacks recur until the

health is restored by change of air with the prolonged use of arsenic. If

there is angemia iron may be given freely. Nitrate of silver in doses of

gr. to I in a large claret-glass of water taken on an empty stomach is

useful in some cases.

Many cases of nervous dyspepsia with marked neurasthenic or hysteri-

cal symptoms do well on the Weir-Mitchell treatment, and in obstinate

forms it should be given a thorough trial. The most striking results

are perhaps seen in the cases of anorexia nervosa, which will be referred

to subsequently. It is also of value in the nervous vomiting. In the dis-

tressing cases of h}'peracidity, in addition to the treatment of the general

neurotic condition, alkalies must be employed, either in the form of mag-

nesia or bicarbonate of soda. The burning acid eructations are usually

relieved in this way.

Limiting the patient to a strictly meat- diet is a valuable procedure

in many cases of dyspepsia associated with hyperacidity. The meat should

be taken either raw or, if an insuperable objection exists to this, very

slightly cooked. It is best given finely minced or grated on stale bread.

An ample dietary is 3| ounces (100 grammes) of meat, two medium
slices of stale bread, and an ounce (30 grammes) of butter. This may
be taken three times a day with a glass of Apolliuaris water, soda water,

or, what is just as satisfactory, spring water. The fluid should not be

taken too cold. Special care should be had in the examination of the

meat to guard against tape-worm infection, but suitable instructions on

this point can be given. This is sufficient for an adult man, and many
obstinate cases yield satisfactorily to a month or six weeks of this treat-

ment, after which time the less readily digested articles of food may be

gradually added to the dietary. In other instances the use of the stom-

ach-tube is most effectual.
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There are forms of nervous dyspepsia occurring in women who are

often well nourished and with a good color, yet who suffer—particularly at

night—with flatulency and abdominal distress. The sleep may be quiet

and undisturbed for two or three hours, when they are aroused with pain-

ful sensations in the abdomen and eructations. The appetite and diges-

tion may appear to be normal. Constipation is, howevei-, usually present.

In many of these patients the condition seems rather intestinal dyspepsia,

and the distress is due to the accumulation of gases, the result of excess-

ive putrefaction. The fats, starches, and sugars should be restricted. A

diastase ferment is sometimes useful. The flatulency may be treated by

the methods above mentioned. Naphthalin, salicylate of bismuth, and

salol have been recommended. Some of these cases obtain relief from

thorough irrigation of the colon at bedtime.

IV. DILATATION OF THE STOMACH {Gastredasis).

Etiology.—This may occur either as an acute or a chronic con-

dition.

Acute dilatation is rarely seen, though it occurs whenever enormous

quantities of food and drink are quickly ingested. Occasionally this leads

to extreme paralytic dilatation, and Fagge has described two cases which

came on in this way, one of which proved fatal.

Chronic dilatation results from : (a) Narrowing of the pylorus or of

the duodenum by the cicatrization of an ulcer, hypertrophic stenosis of

tlie pylorus (whether cancerous or simple), congenital stricture, or occa-

sionally by pressure from without of a tumor or of a floating kidney.

Without any organic disease the pylorus may be tilted up by adhesion to

the liver or gall-bladder, or the stomach may be so dilated that the pylorus

is dragcred down and kinked, {h) Relative or absolute insufficiency of the

muscular power of the stomach, due on the one hand to repeated over-

filling of the organ with food and drink
(
Uederanstrengung des Magens,

Striimpell), and on the other to atony of the coats induced by chronic

inflammation or degeneration or impaired nutrition, the result of consti-

tutional affections, as cancer, tuberculosis, aufemia, etc.

The most extreme forms are met with in the first group, and most

commonly as a sequence of the cicatricial contraction of an ulcei". There

may be considerable stenosis without much dilatation, the obstruction being

compensated by hypertrophy of the muscular
^^f^'

Considerable atte^^^

tion has bBen directed in Germany by Litten, E.'ald and others to tl e

association of dilatation with dislocation of the right kidney. Two well-

marked instances have come under my observation among a very large

number of cases of movable kidney, but in neither was the dilatation ex-

^''"in the second group, due to atony of the muscular coats, we must dis-

tincruish between instances in which the stomach is simply enlarged and
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those with actual dilatation, the conditions which Ewald characterized as

megastrie and gastredasis respectively. The size of the stomach varies

greatly in different individuals, and the maxiiiiurir capacity of a normal

organ ^Iwald places at about 1,600 c. c. Measurements above this point

indicate absolute dilatation.

Atonic dilatation of the stomach may result from weakness of the

coats, due to repeated overdistention or to chronic catarrh of the mucous
membrane, or to the general muscular debility which is associated with

chronic wasting disorders of all sorts. The combination of chronic gasfrlc!

catarrh with overfeeding and excessive drinking is one of the most fruit-

ful sources of atonic dilatation, as pointed out by ISTaunyn. The condition

is frequently seen in diabetics, in the insane, and in beer-drinkers. In

Germany this form is very common in men employed in the breweries.

Possibly muscular weakness of the coats may result in some cases from
disturbed innervation. Dilatation of the stomach is most frequent in

middle-aged or elderly persons, but the condition is not uncommon~in
children, especially in association with rickets.

Symptoms.—These are very variable and depend upon the cause and
the degree of dilatation. Naturally the features in cancer of the pylorus

would be very different from those met with in an excessive drinker.

Dyspepsia is present in nearly all cases, and there are feelings of distress

and uneasiness in the region of the stomach. The patient may complain
much of hunger and thirst and eat and drink freely. The most character-

istic symptom is the vomiting at intervals of enormous quantities of liquid

and of food, amounting sometimes to four or more litres. The material

is often of a dark-grayish color, with a characteristic sour odor due to the

organic acids present, and contains mucus and remnants of food. On
standing it separates into three layers, the lowest consisting of food, the

middle of a turbid, dark-gray fluid, and the uppermost of a brownish froth.

The microscopical examination shows a large variety of bacteria, yeast

fungi, and the sarcina ventriculi. There may also be cherry stones, plum
stones, and grape seeds.

The hydrochloric acid may be absent, diminished, normal, or in excess,

dependiugUpoh the cause^'f the dilatation. The fermentation produces
lactic, butyric, and, possibly, acetic acids and various gases.

In consequence of the small amount of fluid which passes from the
stomach or is absorbed there are constipation, scanty urine, and extreme
dryness of the skin. The general nutrition of the patient suffers greatly

;

there is loss of flesh and strength, and in some cases the most extreme
emaciation. A very remarkable symptom which occurs occasionally is

tetany, first described by Kussmaul.
Physical Signs.

—

Inspection.—The abdomen maylbe large and promi-
nent, the greatest projection occurring below the navel in the standing
posture. In some instances the outline of the distended stomach can be
plainly seen, the small curvature a couple of inches below the ensiform
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cartilage, and the greater curvature passing obliquely from the tip of the

tenth ?ib on the left side, toward the pubes, and then curving upward to

the right costal margin. Too much stress cannot be laid on the impor-

tance of inspection. In ten of thirteen cases of dilated stomach m my

'wards dunng one year the diagnosis was made de visu. Active pens alsis

may be seen in the dilated organ, the waves passing from left to right.

Occasionally anti-peristalsis may be seen. In cases of stricture particu

larly of hypertrophic stenosis, as the peristaltic wave reaches tlie pylorus,

the tumor-like thickening can sometimes be distinctly seen through the

thin abdominal wall. To stimulate the peristalsis the abdomen may be

flipped with a wet towel, or inflation may be practised with tartaric acid

find bicarbonate of soda. . .

Sa«on.-The peristalsis may be Jelt, and usnall, m stenos.s the

tumort evident at the pylorus. The resistance o£ a dilated ston,aeh .s

n ouliar, and has been aptly oompared to that of an a,r cushion. Bi-

maZl palpation elicits a splashing sound-A^otey^whieh is of course

Tt distincLe, as it can be obtained whenever there is much liquid and

li fn the organ, but it cannot be obtained in a health, person two or

Ihree hours after eating. Tlie splashing ma, be very loud, and the patient

my produce it himself b, suddenly depressing the diaphragm or it ma,

Z obtained b, shaking him. A tube passed into the stomach ma,

^

be 1 externally through the skin, a procedure no longer recommended

b, L ube who suggested it. The gurgling of gas through the_pylprus

,'"'^:S»»».-The note is tympanitic over the gi.ater por i^^^^^^

dilated stomach ; in the dependent part the note is dull. In the upright

position the percussion should be made
77X'line h

narasternal line, until a change in resonance is resxihed. The line ot this

rhTuld be marked, and the patient examined in the recumbent posit on

wh"n it will be found to have altered its level. When this is on a line

with the navel or below it, dilatation of the stomach may generall, be

Tssumed to exist. The fluid may be withdrawn from the stomach with a

? rand the dulness so made to disappear, or it ma,
j^^

,,vi.

"
in more fluid. In cases of doubt the organ ma, be artificiall,

rtended Xarb nie-acid gas. A teaspoouful of biearboua^ of soda

t trt given in a little water,;nd then the same quantity of tartaric ^id

" «.-The cla,oUn,eni or -coussion can be obtiiine^^^^^^^^^^^

Frequently a curious si.zling sound is present, not unlike tat l«a><l^^'>;

the ear is placed over a soda-water bottle when first "F"''^.
U c.an b.

heard naturall,, and is usuall, evident when the artificial gas is being
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generated. The heart sounds may sometimes be transmitted with great

clearness and with a metallic quality.

Mensuration may be used by passing a hard sound into the stomach
until the greater curvature is reached. Normally it rarely passes more
than 60 cm., measured from the teeth, but in cases of dilatation it may
pass as much as 70 cm.

Diagnosis.—The diagnosis can usually be made without much diffi-

culty by attention to these methods of examination. Curious errors, how-
ever, are on record, one of the most remarkable of which was the con-
founding of dilated stomach with an ovarian cyst ; even after tapping
and the removal of portions of food and fruit seeds, abdominal section

was performed and the dilated stomach opened. The prognosis is bad
in cases in which there is stenosis of the pylorus, either simple or can-
cerous.

Treatment.—In the cases due to atony careful regulation of the
diet and proper treatment of the associated catarrh will suffice to effect a
cure. Strychnine, ergot, and iron are recommended. Washing out the
stomach is of great service, though we do not see such striking and imme-
diate results in this form. In cases of mechanical obstruction the stomach
should be emptied and thoroughly washed, either with warm water or with
an antiseptic solution. We accomplish in this way three important things :

We remove the weight, which helps to distend the organ ; we remove the
mucus and the stagnating and fermenting material which irritates and in-

flames the stomach and impedes digestion ; and we cleanse the inner sur-

face of the organ by the application of water and medicinal substances.
The patient can usually be taught to wash out his own stomach, and in a
case of dilatation from simple stricture I have known the practice to be
followed daily for three years with great benefit. The rapid reduction
in the size of the stomach is often remarkable, the vomiting ceases, the
food is taken readily, and in many cases the general nutrition improves
rapidly. As a rule, once a day is sufficient, and it may be practised either

• the first thing in the morning or before going to bed. So soon as the
: fermentative processes have been checked lukewarm water alone should
be used.

The food should be taken in small quantities at frequent intervals,

:
and should consist of scraped beef, Leube's beef solution, and tender

I meats of all sorts. Fatty and starchy articles of diet are to be avoided.
Liquids should be taken sparingly.

^ When the condition becomes aggravated a resort to surgery is justifi-

:
able.

^

Here may be mentioned the recent statistics of gastric surgery.
1
Pyloric stenosis is the common condition. Dreydorff has collected 442

f cases—188 cases of pylorectomy, mortality 57-4 per cent ; 215 gastro-en-
! terostomies, mortality 43-3 per cent; pyloroplasty, 29 cases, mortality 20-7
per cent. On an average, after pylorectomy the patient remained free
from recurrence for a little over a year.

26
^
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V. THE PEPTIC ULCER-GASTRIC AND DUODENAL.

The round, perforating or simple ulcer is usually single and occurs in

the stomach and in the duodenum as far as the papilla bihana It proba-

ablv follows nutritional disturbance in a limited region of the mucosa,

which results in the gradual destruction of this area by the gastric juice.

The condition is usually associated with hyperacidity.

Etiology -Clinically the simple ulcer is not so frequent as the sta-

tistics of post-mortems would lead us to expect; thus in the extensive rec-

ords collected by Welch, ulcer, cicatrized or open, was present m about

five per cent of persons dying from all causes. The scars are found more

^^Tetrt:t:^^ a.ected than males. Of 1,699 cases col^

lected from hospital statistics by Welch and -7^^^ l^^^^^^
^^'^t'

per cent were in males and 60 per cent were in females. He give the

Te incidence in 607 cases, of which three fourths were distributed be-^
ween he ages of twenty and sixty, with tolerable uniformity m the four

dicldes. In females the largest number of cases occurs between wenty

- less common in this country than

^
in Europe.

,„^,,a-n+ crWU and in men who follow

such oocupatiom as
the stomas:!,. This v.e«

ed, as
Hf-^»";"f^^^t,rsen w hoWs that pressure ol tl,e costal

has been developed by Easmussen, w ^^^^^^

„,argin, from various ^^^^^

membrane, particular y m
J'^f

™ „ the action o£ corrosive

rarely the disease originates
''T^.'^n

'

dal m-^er with certain dis-

the stomach.
oonnection with disease of the heart or

Many cases have occur ed m
^^^^^^^ connection with the

of the blood-vessels, a relation of special mteie.

embolic theory of its production.
^ ^^^^ ^^^^^rs

The duodenal ^^-^ ^
f^^^^^^^^^^^ Krauss, Chvostek,

most frequently m males. The commne
^ ^^^^^

Lebert, and Trier give 171
^^^i;;^^^''^Zo h males and 2 in females

;

which have come under my -
J ^^^^^ ,,,,, association with

one of these was m a lad of twelve. 1

tuberculosis, and may ^'^^l^^
l^'^^^^^^^^^^

Morbid Anatomy.-Though ^ «";^1 ^
^ an instance

pie. In none of my cases were there more than ti^ e.
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on record of thirty-four. The ulcer is situated most commonly on the

posterior wall of the pyloric portion at or near the lesser curvature. It is

not nearly so frequent on the anterior wall. Of 793 cases collected by
"Welch from hospital statistics, 288 were on the lesser curvature, 235 on

the posterior wall, 95 at the pylorus, 69 on the anterior wall, 50 at the

cardia, 29 at the fundus, 27 on the greater curvature. The duodenal

ulcer is usually situated just outside the ring in the first portion of

the gut.
*

The ulcer varies from 1 to 10 cm. in diameter. It may be small and
punched out, or it may reach an enormous size. The largest of which I

have any knowledge is one reported by Peabody, which measured 19 by
10 cm. and involved all of the lesser curvature and spread over a large

part of the anterior and posterior walls. The ulcer is usually round or

oval in shape, but may be irregular with sinuous borders. It is often dis-

tinctly terraced. In acute cases the mucous membrane is sharply cut, as

if punched out by an instrument. In old cases the edge is indurated and
loses the sharp margin. The floor is formed either by the submucosa, by
the muscular layers, or, not infrequently, by the neighboring organs, to

which the stomach has become attached. In the healing of the ulcer, if

the mucosa is alone involved, the granulation tissue develops from the edges
and the floor and the newly formed tissue gradually contracts and unites

the margins, leaving a smooth scar. In larger ulcers which have become
deep and involved the muscular coat the cicatricial contraction may cause
serious changes, the most important of which is narrowing of the pyloric
orifice and consequent dilatation of the stomach. In the case of a girdle
ulcer, hour-glass contraction of the stomach may be produced. It is prob-
able that large ulcers persist for years without any attempt at healing.

The ulcer may deepen and penetrate the coats. Fortunately, in a
majority of the cases, adhesions form between the stomach and adjacent
organs, particularly with the pancreas, the left lobe of the liver, and the
omental tissues On the anterior surface of the stomach adhesions do not
so readily form, hence the great danger of the ulcer in this situation,
which more readily perforates and excites a diffuse and fatal peritonitis.
On the posterior wall the ulcer penetrates directly into the lesser peri-
toneal cavity, in which case it may produce an air-containing abscess with
the symptoms of the condition known as subphrenic pyo-pneumothorax.
In rare instances adhesions and a gastro-cutaneous fistula form, usually
m the umbilical region. Fistulous communication with the colon may
also occur, or a gastro-duodenal fistula. There are several instances on
record of perforation into the pericardium, and at least two of rupture
into the left ventricle. Perforation into the pleura may also occur. It is
to be noted that general emphysema of the subcutaneous tissues occasion-
ally follows perforation of a gastric ulcer.

One of the most serious effects of gastric ulcer is erosion of blood-ves-
sels. The haemorrhage may occur in the acutely formed ulcer or in the
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ulceration which takes place at the base of the chronic form; it is in

the latter condition that the bleeding is most common. Ulcers on the

posterior wall may erode the splenic artery, but perhaps more frequently

L bleeding proceeds from the artery of the lesser curve. In the case of

duodenal ulcer the pancreaticoduodenal artery may be eroded or (as m

one of my cases) fatal hemorrhage may result from the opemng of the

hepatic aLry, or more rarely the portal vein. Interes mg changes occur

Vthe vessels Embolism of the artery supplying the ulcerated region ha

been met with in several cases; in others diffuse endarteritis. Sma 1

aneurils have been found in the floor of the ulcers by Douglas Powell,

^tttodf the origin of the peptic ulcer has^^^^^
ricers have been produced in animals m many ways, both by artificial

emboh and by direct chemical and mechanical irritants apphed to the mu-

cosa The uLers thus produced heal with great rap dity unless the a. -

mil have been rendered anemic by repeated abstraction of blood Vir-

Tht"that the process may result from plugging the—
-^^^^^^^

of tie part either by an embolus or by a thrombus, and the infarct so

tJa:SiUe.troJ by the gastric pice, has

Tt is in conformity with Pavy's well-known experiments and w th the ana

W^l f^ct: aJadymentioU V^^^^f^r^y-^^\^^^^^^

chlorosis, anemia after confinement, ^^c-, where one y
^^^^^

condition of the blood is not wholly ^'^^^^^ ^""^^^iZmY of the gas-

the majority of -^^^^^j^—^ to be /res-

trio juice. One or botli ol these preaibp 6
j^^^

ent in most cases, and it has been -"'^aj' " j

the blood, a fact which tends to explain °°
°*J' X2Ince theory

"

in these affections, and which is m accord with
^ ^^^^^^^^^^ ,^

of Cohnheim et al. The dnodenal nicer
''^^^^f^^^^Z with

cases of acnte nicer, a. the posterior

snperficial burns. In one of ""^
overlapping edges, and

wall of the duodenum, 1-5 cm. m
J"' with

Bot fax from it wa. a
1 frthropl^10^ undermined

Brunner's glands, and it is possible that the open nicer,

Sgc", resuLd from the rupture of one of |^ysts.

'symptoma-The condition

""fj'^J^^^^^^^l"* disturbance,

tem, in cases which have presented no indication g
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In other instances the first symptoms may be due to perforation. In

others again the symptoms, for months and years, may be those of ordi-

nary dyspepsia, and the ulcer may not have been suspected until the oc-

currence perhaps of a sudden haemorrhage.

The symptoms suggestive of peptic ulcer are : (a) Dyspepsia, which

may be slight and trifling or of a most aggravated character. In a con-

siderable proportion ofajljjases nausea and vomiting occur, the latter not

for two or more hours after eating. The vomitus usually contains a large

amount of HCl.

(b) Haemorrhage is present in at least one half of all cases. It may be

slight, buTmore commonly is profuse, and may be in such quantities and

brought up so quickly that it is fluid, bright red in color, and quite unal-

tered. When the blood remains for some time in the stomach and is

mixed with food it may be greatly changed, but the vomiting of a large

quantity of unaltered blood is very characteristic of ulcer. Syncope

may follow or death may directly result from the hEeniorrhage. A most

extreme grade of anaemia may be produced. In either the gastric or

duodenal ulcer, more commonly in the latter, the blood may be passed in

the stools and not be vomited. This may occur when the hsemorrhage is

slight, but also when it is profuse enough to produce collapse and extreme

anasmia.

(c) Pain is perhaps the most constant and distinctive feature of

ulcer. It varies greatly in character ; it may be only a gnawing or burn-

ing sensation, which is particularly felt when the stomach is empty, and is

relieved by taking food, but the more characteristic form comes on in

paroxysms of the most intense gastralgia, in which the pain is not only

felt in the epigastrium, but radiates to the back and to the sides. These
attacks are most frequently induced by taking food, and they may recur

at a variable period after eating, sometimes within fifteen or twenty min-
utes, at others as late as two or three hours. It is usually stated that

when the ulcer is near the cardia the pain is apt to set in earlier, but there

is no certainty on this point. The attacks may occur at intervals with
great intensity for weeks or months at a time, so that the patient con-

stantly requires morphia, then again they may disappear entirely for a
prolonged period. In the attack the patient is usually bent forward, and
finds relief from pressure in the epigastric region ; one patient during the
attack would lean over the back of a chair ; another would lie flat on the
floor, with a hard pillow under the abdomen. Pressure is, as a rule,

grateful. It has been thought that the posture assumed during the attack
would indicate the site of the ulcer, but this is very doubtful.

{d) Tenderness .on pressure_is^_a^ommon ^ymptomjn ulcer, and pa-
tients wear the waist-band very low. There may be a painftil point of
very limited_cxtent, most frequently an inch or two beloAV the ensiform
cartilage. In old ulcers with thickened bases an indurated mass can usu-
ally be felt in the neighborhood of the pylorus. Pressure should be made
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with great cure, as rupture of an ulcer has been induced by careless

"'tfolTeneral symptoms, loss of weight results from the prolonged

dvsnensia but it rarely, except in association with cicatricial stenosis of

Sorl reaches the high grade -t with in cancer. The an~a5
be eSreme and in one case of duodenal ulcer which I examined the blood

Infrs Is low as 700,000 per c. mm. There are instances, such as the

one reported by Pepper and Griffith, in which the extreme anaemia cannot

be explained by the occurrence of hi^morrhage.

According to Welch, perforation occurs m^bout six and a halt pei

cent of all Tases The acute, perforating form is much more common in

S^en. The symptoms are those ofp—

e

Tn ,nmP 'instances the pain associated witli perforation 18 not reterrea to

rabdorr n a case of H. 0. Wood's the chief syniptomBwe pain in

t e left shoulder and excessiye pain in the back on movement Pe -

fltbn i'not necessarily fatal. Several cases of recover, have been le-

'X. course of the disease is, in the -jonty of cas., chronic On^^ a

few instances run a very acute course,
?fg^„j?„„.

^^or without a period of brief gas-

trie disturbance, perforation occurs and causes speedy death

" 3. Acute hLorrhagic form of gastric ulcer. Af a latent or^

brief course of the ulcer, profuse gastrorrhagia occurs, which maj tenm

'l^Ttllly or may be followed by the^^^Z^—
"4. Gastralgic-dyspeptic form.

^^^^%™4Vare the symptoms.
formofgastriculcer,gastralgia,dyspepsi^^^^^^^^

Sometimes one of the symptoms
f'''^'"'^^^}'?^^^^^^^ a vomit-

that Lebert distinguishes separately a gastialgic, a dyspept ,

ive variety. Gastralgia is the most frequent ^y^P^o^'

UK PhromFTlEeinOTfhagic form. Gastrorrhagia is a maiKea_s;yi i

of one of the F^Jf^";; '.^^^^^^^^^^
and become so marked that tne coui»u o

of gastric cancer.
n,u the svmotoms of gastric ulcer disapp

" 7. Eecurrent form. In this the
^Uch there

and then follow intervals, often of ^^''J''™"!.^;^'
onTe iudiscre-

i, apparent cure ^t the symptoms ^^--^^ -'1*1,, for

Tn «:™it ;Uable ">cers form or
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around the ulcer, the pyloric orifice becomes obstructed and the symptoms

of dilatation of the stomach develop."

The course may be very protracted, and there are cases in which the

disease has persisted for over twenty years. I have reported two in-

stances of peptic ulcer, probably duodenal, in which well-marked symp-

toms were present, in one case for eighteen, and in the other for twelve

years. Both were of the chronic haemorrhagic form.

Diagnosis.—The recognition of gastric ulcer is in many cases easy,

as the combination of dyspepsia, gastralgic attacks, and heematemesis is

very characteristic. Of^the symptoms, haemorrhage with the gastralgic

attack is the most characteristic. The distinctions between ulcer and can-

cer will be given later. The greatest difficulty is offered by certain cases

of gastralgia, which may resemble ulcer very closely, as, with the exception

of the haemorrhage, there is no single symptom which may not be present.

Even with haemorrhage the case may not be clear, and no less an author-

ity than the late Austin Flint made a diagnosis of recurring gastralgia in

a patient who had, on and off for nine years, violent pains with vomit-

ing in association with ulcer. A difficulty also results from the fact that

in many instances gastralgia is one of the symtoms of nervous dyspepsia,

and may exist with marked emaciation.

The following points are of value in discriminating between these two

conditions

:

(a) In ulcer the pain is more definitely connected with taking food,

though this is not always the case, as in the duodenal form the gastralgic

attacks may occur at night when the stomach is empty. Relief of pain

after eating is certainly less common in ulcer than in gastralgia, though it

is a very uncertain feature, and in certain cases the pain in ulcer is aliuays

relieved by taking food.

{h) In ulcer dyspeptic symptoms are almost invariably present in the

intervals between the attacks, and even when pain is absent there is slight

distress.

(c) Local sensitiveness in a particular spot in the epigastrium is sug-

gestive of ulcer. External pressure usually aggravates the pain in ulcer,

and often_ relieves iFln gastralgia. This is, however, a very uncertaiii

feature, as patients writhing with the pains of ulcer may press the abdo-

men over the back of a chair or place a hard pillow under it.

{d) The general condition and history of the patient often give the

most trustworthy information. The nutrition is impaired more frequent-
ly in ulcer than in gastralgia. In the former we find more commonly
(in women) dysmenorrhcea and chlorosis, while in the latter there are

associated nervous phenomena—hysterical manifestations or neuralgias in
other regions.

(e) On examination of the abdomen, not only is pain on pressure much
more common in ulcer, but there may also be thickening about the pylo-
rus and, in many cases, signs of dilatation of the stomach.
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( f) Hyperacidity of the gastric juice exists with ulcer.

The gastric crises which occur in affections of the spinal cord, particu-

larly in locomotor ataxia, may simulate very closely the gastralgic attacks

of ulcer and as they so often exist in the preataxic stage their true

nature may be overlooked ; but the occurrence of lightning pains, the ocu-

lar symptoms, and the absence of the knee reflex are indications usually

sufficient to render the diagnosis clear.
n n a

Can the gastric and duodenal ulcer be distinguished clinically? As

already stated, they originate in the same way and present the same ana-

tomical characters. In the great majority of cases they cannot be sepa-

rated during life, as the symptoms produced are identical. Bucquoy ha^

suggested that the duodenal ulcer can be distinguished by the following

definite characters: (a) Sudden intestinal hemorrhage m an apparently

healthy person, which tends to recur and produce a profound anaemia.

Hemorrhage from the stomach may precede or accompany the melena.

(i) Pain in the right hypochondriac region, coming on two or three hours

after eating, {c) Gastric crises of extreme violence, during whidi he

hemorrhage is more apt to occur. Certainly the occurrence of sudden m-

testinal hemorrhage with gastralgic attacks is extremely «^gg««

denal ulcer. W. W. Johnston has reported an mstance m which he made

the diagnosis on these symptoms, and in one of the Montreal cases Palmer

H wa fsuggested correctly the presence of a duodena ulcer on similar

grounds. A patient under my care who had, during eighteen years, f
r

-

nuent attacks of hematemesis with gastralgia had melena repeatedly with_

out vomiting blood;* but as a rule in the attacks the blood was vomited

firstrand did not appear in the steols until later. Occasionally this sy^-

ptom will be found an important aid in diagnosis. The situation of the

fri^too uncertain a factor on which to lay much stress, and the char-

the pains of gastric ulcer.

The "onset and a's sudden termination, the swelling and tenderness

of the liver, the enlargement of the gall-bladder, if present, and the oc-

portant points in treatment

:

S ™rld 's^e—y regulated diet. WMle tl.eoretioaUy

practice this strict limitation is not found satistactory xi e

I bland, e>.ily digestod and give,, at^^"^~!
dietary will be found useful : At 8 a. m. gne ^uu o ^

* Oa the Diagnosis of Duodenal Ulcer, Medical Record. November 24. 1888.
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tion; at 12 M., 300 c. c. of milk gruel oi- peptonized milk. The gruel

should be made with ordinary flour or arrowroot, and is mixed with an

equal quantity of milk. If necessary it may be peptonized. Buttermilk

is very well borne by these patients. At 4 P. M. the beef solution again,

and at 8 p. m. the milk gruel or the buttermilk.

The stomach in some cases is so irritable that the smallest amount

of food 13 not well borne. In such cases lavage may be practised, if neces-

sarj, every morning and evening, with mildly alkaline water, after which

the beef solution is given and the feeding supplemented by the rectal in-

jections. Ill effects rarely follow the careful use of the stomach tube in

gastric ulcer. There are some cases which do well from the outset on a

milk diet, given at regular intervals, three or four ounces every two hours.

When milk is not well borne egg albumen may be substituted, or the whites

of eight eggs may be alternated with Leube's beef solution. At the end

of a month, if the condition has improved, the patient may be allowed

scraped beef or young chicken, perfectly fresh sweet-bread, and farina-

ceous puddings made with milk and eggs. Local applications, such as

warm fomentations, over the abdomen are very useful. The patient should

be told that the treatment will take at least three months, and for the

greater portion of the time he should be in bed.

(c) Medicinal measures are of very little value in gastric ulcer, and
the remedies employed do not probably benefit the ulcer, but the gastric

catarrh. The Carlsbad salts are warmly recommended by von Ziems-
sen. The artificial preparation (sulphate of sodium, 60 ; bicarbonate of

sodium, 6 ; chloride of sodium, 3) may be substituted, of which a tea-

spoonful is taken every morning. Bismuth, in doses of thirty to

sixty grains three times a day, and nitrate of silver may be given, but
they influence the associated conditions rather than the ulcer.

The pain if severe requires opium. Unless the gastralgia is intense
morphia should not be given hypodermically, as there is a very serious

danger in these cases of establishing the morphia habit. Doses of an
eighth of a grain, with the bicarbonate of soda and bismuth, will allay the
mild attacks, but the very severe ones require the hypodermic injection of
a quarter or often half a grain. Antipyrin and antifebrin may be tried,

but, as a rule, are quite ineffectual. In the milder attacks Hoffman's
anodyne, or twenty or thirty drops of chloroform, or the spirits of camphor
wdl give relief. Counter-irritation over the stomach with mustard or
cantharides is often useful.

For the vomiting there is no measure so successful as lavage. If in-
tractable the patient must be fed per rectum. The patient will sometimes
retain food which is passed into the stomach through the tube, and
Leube's beef solution or milk may be given in this way. Cracked ice,
chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin
may be tried. When haemorrhage occurs the patient should be put under
the influence of opium as rapidly as possible. No attempt should be made
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to check the hiemorrhage by administering medicines through the mouth;

us the profuse bleeding is always from an eroded artery, frequently from

one of considerable size, it is doubtful if acetate of lead, tannic and

gallic acids, and the usual remedies have the slightest influence. The

essential point is to give rest, which is best obtained by opium. Er-

gotin may be administered hypodermically in two-gram doses. Nothmg

should be given by the mouth except small quantities of ice. In profuse

bleeding a ligature may be applied aropnd a leg, or a leg and^ arm Not

infrequently the loss of blood is so great that the patient faints. A fatal

result is not, however, very common from hemorrhage. Transfusion may

be necessary, or, still better, the subcutaneous infusion of salme solution.

The patients usually recover rapidly from the haemorrhage and require

iron in full doses, which may, if necessary, be given hypodermically.

When symptoms of perforation occur laparatomy should be performed

at once. Barling has collected 31 cases with 13 recoveries. In persistent

haemorrhage the stomach has been opened, and the bleeding surface cauter-

ized with success.

IV. CANCER OF THE STOMACH.

Etiology —The stomach comes next to the uterus as the most fre-

quent seat of primary cancer, amounting, as shown by the statistics of

Welch to 21-4 per cent in a total of over 30,000 case^. The ratio of

^Is to females affected is about five to four. Age has an important

Taring Of 2,038 cases tabulated by this author three fourths occur ed

between the fo'rtieth and the seventieth year, 24;5 P- ~
ases of forty and fifty, and 30-4 between the ages of fifty and sixty. In

lildhoodiUsextrei;iyrare. Cancer of stomach^s a
^^^^^^^^^^^

disease in this country, though statistics would indicat ^l-t t mther

less frequent than in Europe. With reference to

'^^^'^^'^I'^^ffl^^^^^^

1 744 cases and found that a family history was present in 243. Local

ciditZ such as chronic gastritis and traumatism, have been tho.gM

by some to be important factors. Cancer may develop m a ^mpLe

ler of the stomach, buf-this sequence is extremely rare. It is not

probable that depressing emotions, mode of life, or previous disease have

r;::^::'™—V ease, rf^"^
was as follows: Pyloric region, 791;

'mat^ 6^^^^^^^^^^^^^

posterior wall, G8 ; the whole or greater part of the ^^omac^^^
'
^ ^

Lmors,45; greater curvature, 34
; ^^I^:^^^^^

The medullary cancer occurs in soft masses, wnicii nuuiv
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and contains much blood. Microscopically it shows a scanty stroma, en-

closing alveoli which contain irregular polyhedral and cylindrical cells.

The cylindrical-celled epithelioma may also form large irregular masses,

but the consistence is usually firmer, particularly at the edges of the can-

cerous ulcers. Microscopically the section shows elongated tubular spaces

filled with columnar epithelium, and the intervening stroma is abundant.

Cysts are not uncommon in this form. The scirrhous variety is character-

ized by great hardness, due to the abundance of the stroma and the limited

amount of alveolar structures. It is seen_most frequently at the pylorus,

where it is a common cause of stenosis. It may be combined with the

medullary form. It may be diffuse, involving all parts of the organ, and

leading to a condition which cannot be recognized macroscopically from

cirrhosis. This form has also been seen in the stomach secondary to cancer

of the ovaries. The colloid cancer is peculiar in its wide-spread invasion

of all the coats. It also spreads with greater frequency to the neighboring

parts, and it occasionally causes extensive secondary growths of the same

nature in other organs. The appearance on section is very distinctive,

and even with the naked eye large alveoli can be seen filled with the trans-

lucent colloid material. The term alveolar cancer is often applied to this

form. Ulceration is not constantly preseiit, and there are instances in

which, with most extensive disease, digestion has been very slightly dis-

turbed. There is a specimen in the Warren Museum, at the Harvard

Medical School, of the most wide-spread colloid cancer, in which the

stomach contained after death large portions of undigested beef-steak.

Secondary cancer may also occur in the stomach. "Welch has collected

37 cases, 17 of which were secondary to cancer of the breast. The cancer

may produce important changes in the position and shape of the organ,

particularly when the orifices are involved
;
thus, a cancer at the cardia

may be associated with wasting of the organ and reduction in its size.

The oesophagus above the obstruction may be greatly distended. On the

other hand, annular cancer at the pylorus may cause stenosis and great

dilatation of the organ ; not necessarily, however, as there are instances on

record in which the pylorus has been extremely narrowed without any in-

crease in the size of the stomach. In scirrhous cancer the organ may be

very greatly thickened and contracted. The stomach may be displaced or

altered in shape by the weight of the tumor, particulai-ly in cancer of the

pylorus, which has been found in every region of the abdomen, and even

in the true pelvis. The mobility of the tumors is at times extraordinary

and very deceptive, and they may be pushed into the right hypochondria or

into the splenic region, entirely beneath the ribs. Adhesions very frequently

occur, particularly to the colon, the liver, and the anterior abdominal wall.

Secondary cancerous growths are very frequent, as shown by the fol-

lowing analysis by "Welch of 1,574 cases : Metastasis occurred in the lym-

phatic glands in 551 ; in the liver in 475 ; in the peritonaeum, omentum,
and intestine in 357 ; in the pancreas in 122 ; in the pleura and lung in
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98 ; in the spleen in 26 ; in the brain and meninges in 9 ;
in other parts in

92. The lymph glands affected are usually those of the abdomen, but the

cervical and inguinal glands are not infrequently attacked, and give an

important clew in diagnosis. Occasionally, a secondary metastatic growth

occurs subcutaneously, either at the navel or beneath the skin in the vicin-

ity. In an instance recently under observation in a patient with jaundice,

which developed somewhat suddenly and was believed to be catarrhal, there

were no signs of enlargement of the liver or tumor of the stomach, but a

nodular body developed at the navel, which on removal proved to be typi-

cal scirrhus. A second case in the ward at the same time, with an obscure

doubtful tumor in the left hypochondria, developed a painful nodular sub-

cutaneous growth midway between the navel and the left margin of the ribs.

In the extensive ulceration which occurs perforation of the stomach is

not uncommon. It occurred into the peritonaeum in 17 of the 507 cases of

cancer of the stomach collected by Brinton. When adhesions form, the

most extensive destruction of the walls may take place without perfora-

tion into the peritoneal cavity. In one instance which came under my

observation a large portion of the left lobe of the liver lay within the

stomach. Occasionally a gastro-cutaneous fistula is established. Perfora-

tion may occur into the colon, the small bowel, the pleura, the lung, or

into the pericardium.

Svmptoms.-Cancer of the stomach may not produce symptoms

other than gradual failure of health, and death may take place from

asthenia without any suspicion of the existence of malignant disease.

These cases are not uncommon, particularly m elderly persons m institu-

tions. In a great majority of all cases there are very definite symptoms

but the diseas! presents a very diverse clinical picture._ Certain general

features stand out with special prominence. The onset
^^^-^^^^^^^^

times with gastric disturbance, but more commonly with impairment of

health and sfrength. A dyspepsia which may have been ^o^^e^^
years becomes aggravated. Ewald, however, states

f^^^^^^^^^^^^^^

ioms are rare prior to the onset of gastric cancer. ^1
f

e ai attack^^^^^^

nausea and vomiting, and there is pain m ^^^e region of the s^^^^^^^

which is aggravated by taking food. The patient emaciates,
^
—

becomes pronounced, and the prostration
^^y'^'f^'^lJ^^Jft

intermissions the course is progressively downward,

month the loss is striking. The face has a sallow ^^^^^^^^ ^/'^^"^^'^

the anaemia becomes more intense, and there may be -^enW tl

ankles. Blood may be present in the vomited
^^^'J'^^^^^^^^

general features a tumor can be felt in the region of the

^

omac^^^^^^^^^

diagnosis is rendered certain. The course, m rapid cases, maj be tiom

Sto six months, but as a rule the disease extends from eighteen month

X y Th;re are cases to which term -ute cancer may b

applied.' The patients may die in from three to eight weeks after the first

onset of symptoms.
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Dyspepsia is common at the outset, but in so many cases the patients

have had indigestion for years that the trouble is supposed at first to be

only an aggravation of the chronic complaint. Loss of the desire for

food is a very frequent symptom. There are exceptional instances, how-

ever, in which the appetite is retained throughout, and the functions of

the stomach very slightly disturbed. Nausea is a striking feature in many

cases, and is much more common than in ulcer. There may even be a

sudden repulsion at the sight of food.

Vomiting, which is one of the most constant symptoms of cancer of

the stomach, may come on early, or only after the dyspepsia has persisted

for some time. At first it is at long intervals, but subsequently it is more

frequent, and may recur several times in the day. There are cases in

which it comes on in paroxysms and then subsides ; in other cases, it setg

in early, persists with great violence, and may cause a fatal termination

within a few weeks. Vomiting is more frequent when the cancer involves

the orifices, particularly the pylorus, in which case it is usually delayed for

an hour or more after takifig the food. When the cardiac orifice is involved

it may follow at a shorter interval. Extensive disease of the fundus or of

the anterior or posterior wall may be present without the OGCurrence of

vomiting. The vomited matters consist of food and mucus in a grayish

or dark sour-smelling fluid. The food is sometimes very little changed,

even after it has remained in the stomach for twenty-four hours.

Hcemorrhage is a frequent symptom, but the bleeding is rarely profuse

;

more commonly there is slight bbzmg, and the blood is mixed with, or

altered by the secretions, and when vomited the material is dark brown

or black, the so-called " colfee-ground " vomit. This is present in a con-

siderable proportion of all cases of cancel', and is an important indication.

The blood can be recognized by the microscope as shells of the red blood-

corpuscles and irregular masses of altered blood pigment. In cases of

doubt the spectroscope may be employed or hsemin crystals obtained.

Fragments of the tumor are rarely found in the vomit, and of the

numerous specimens which I have had occasion to examine I have never

been able to satisfy myself of the existence of cancerous tissue. As
Eosenbach states, in the material washed out with the stomach-tube un-

doubted fragments may be found. The yeast fungus, various bacteria,

and the sarcina ventriculi may be present, the latter not so often in cancer

as in dilatation.

Great stress has been laid of late years upon the absence of free

hydrochloric acid in the secretions. As an outcome of the enormous
number of observations which have recently been made it may be said

that free hydrochloric acid is absent in a majority of cases of cancer of

the stomach. This defect is associated with impairment of the secreting

function of the organ. The examination should be made repeatedly, by
the methods already referred to, and with our present knowledge the per-

sistent absence of free HCl in the stomach contents, taken in conjunc-
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tion with otlier symptoms, may be regarded as highly suggestive of cancer.

Unfortunately, the free acid may be absent in certain other conditions,

such as atrophy, and occasionally in chronic gastritis, so that it is of

greater value from the negative standpoint. As Kiunicutt expresses it,

"the presence of free HCl in the stomach contents in repeated examina-

tions in doubtful cases is of the greatest diagnostic value, and points^

very certainly to absence of cancer." Rosenheim has recently shown thatf'

in cases in which cancer develops in the base of an old ulcer HCl may be

present throughout the course. Much importance has been laid by Boas

and others on the presence of lactic acid as a diagnostic sign of cancer.

After the rigid Boas test breakfast lactic acid is very rarely found m the

chronic catarrhs. It may be found early before a tumor is palpable.
_

Pain is an early and important symptom. It is very variable m situa-

tion and while most common in the epigastrium, it may be referred to

the shoulders, the back, or the loins. The pain is described as dragging,

burning, or gnawing in character, and very rarely occurs in severe

paroxysms of gastralgia, as in gastric ulcer. As a rule, the .pam is

aggravated by taking food. There is usually marked tenderness on

pressure in. the epigastric region. It is, however, remarkable how many

cases run a painless course.
• +„„^^o

The physical examination of the abdomen reveals m many instances

the presence of a tumor. Inspection may show a nodular mass m the

epigastrium, or the outlines of a dilated stomach, with peristaltic action.

In the palpation of the stomach it is important to bear m mind cer-

tain anatomical points. At least two thirds of the organ l-^^^^Jf
hypochondrium beneath the ribs, and so are practically out of i^sach

The pyloric orifice lies- to the right of the median line, particularly

when the stomach is full, in which case it may be reached. It is about

alevel with the inner extremity of the eighth right costal cartdage

The pylorus is movable and changes considerably in position jMth the

iTtention of the stomach. Practically,
-/-^^^f^l^^™^^^^^^^ ^

palpation only a part of the anterior siirlace of
^7;^^,^^"',*

pylorus, which is sometimes, but not always, overlapped the -er.

Tumor limited to the cardia, even when extensive, cannot be felt at all.

possible.' SometimOB, when
^^^f/^^^J^d"ira^"^^^^

deep inspiration will force down the >=tomach and
..

within reach. Examination should also be m^i^ m
" tL Stric

tion. Cancerous tumo,-s of the stomach are u ua , It n tto g

region, but a mass at the pylorus may be .felt ' '^'^ « „.
or in cases of extreme mobility, in a hypochondria* region, or, ,e.y
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ceptionally, low down in the iliac region. The tumor is usually firm,

hard, nodular, and painful on pressure. At the pylorus the mass may
be rounded, ball-like, and readily grasped. Gas may sometimes be felt

bubbling through it. Communicated pulsation from the aorta is not at

all uncommon. Inflation of the stomach with gas is often a valuable aid

in diagnosis. A teaspoonful of bicarbonate of soda is first given in water,

followed by the same amount of tartaric acid. The distention of the

stomach which follows may suffice to bring tumor masses into reach.

Careful examination should be made to determine the presence of sec-

ondary cancer of the liver or involvement of the lymph glands in the groins

or in the supraclavicular spaces. As already mentioned, the development

of nodules about the navel may give an important hint, or there may be

signs of secondary involvement of the peritonaeum.

Intestinal symptoms are not very common. Constipation is more fre-

quently present than diarrhoea, which may, however, set in and prove ob-

stinate toward the end. When there is much bleeding the stools may be

dark in color.

A progressive ancsmia is one of the most striking features of gastric

cancer. As a rule the blood-count does not fall below fifty per cent. A
leucocytosis is almost constantly present, and Welch has noted an instance

in which the ratio of white to red corpuscles was one to twenty. There
are instances in which the clinical picture is rather that of a pernicious

ansemia, with reduction of the red blood-corpuscles to twenty-five per cent

and marked poikilocytosis. The careful examination of the blood shows,
however, rather the characters of a secondary ansemia. The condition is,

moreover, an anasmia with wasting, and the layer of panniculus is not re-

tained as in the ordinary forms of pernicious anaemia. Ultimately the
patient develops an aspect to which the term cachectic is applied, and
which is perhaps more marked in gastric cancer than in any other disease.

There may be a slight yellowish tint to the skin, and it is not uncommon
to see brownish stains, the cachectic chloasma.

Associated with the ansemia and directly dependent upon it are the
dropsical symptoms so common in this affection. (Edema of the ankles and
of the legs is present and may progress to a general anasarca ; the cases
may be mistaken for heart-disease or dropsy. There are no special cardiac
symptoms; the pulse becomes rapid and feeble toward the end. The
ansemia may, however, produce such palpitation and dyspnoea that the case
may be regarded as cardiac. Thrombosis of a femoral vein may occur.

The urine may contain a trace of albumin and, toward the close, tube-
casts. Indican is often present in increased quantity, and occasionally
acetone and diacetic acid.

The temperature is usually normal, and toward the end, when cachexia
is well marked, subnormal. There are, however, interesting paroxysmal
elevations of temperature, definite chills with fever, in which the ther-
mometer registers 103" or 104°, followed by profuse sweating. The rigors
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mav recur at intervals for weeks, and, if no tumor is felt, may complicate

the diagnosis. In a case at the Philadelphia Hospital the paroxysms re-

curred for more than six weeks. The autopsy showed a cancer of the

stomach with adhesions to the colon and extensive suppuration at the base

of the cancer and in a pocket between the stomach and omentum.

The mind usually remains clear to the close. Naturally the patient

has attacks of despondency. Toward the end delirium is common. A

form of coma resembling that which occurs in diabetes is occasionally

met with in gastric cancer. The patient becomes restless or excited and

gradually unconsciousness supervenes, with or without dyspnoea. It is

due to the presence of some toxic agent in the blood, possibly the diace-

^'"^

Among symptoms referable to the development of secondary growths

those pertaining to the liver are most important. Jaundice is not uncom-

mon, and there may be signs of great enlargement of the liver. Many

instances which are clinically recorded as primary cancer of this organ are

in reality secondary to latent cancer of the stomach. The importance

of enlargement of the supra-clavicular and inguinal glands m gastric can-

cer has already been emphasized. The new growths may extend to the

peritoneum and, if there is much efiusion, produce ascites. Reference

has been made to the perforations liable to occur m gastric cancer. The

course of the disease is progressively downward. In the majority of all

cases death occurs within, two years, and the average duration is not more

than eighteen months. In cases of scirrhus the progress is slower.

Diagnosis.-When a tumor is present there is not much difficulty

in d^teSng the nature of the trouble; even in its absence pr^>^

cn-essive emaciation, the loss of energy and strength, the anaemia and

S h X a when associated with marked gastric symptoms are almost path-

;tmoniI There are many instances,~ in wl.ch a pos^^^ ^ag-

nosis is impossible. The diseases with which cancer is mo t l^ble to

^^^^

confounded are ulcer and chronic gastric catarrh, and the ditterentiai

Matures are so well drawn in the elaborate article by my colleague ^'elch

that I here append them
:
*

^^^^^^^ CAXAimHAL

GASTRIC CANCER. GASTRIC ULCER.

1. Tumor is present

in three fourths of the

cases.

2. Rare under forty

years of age.

1. Tumor rare.

2. May occur at any

age after childhood.

Over one half of the

cases under forty years

of age.

GASTRITIS.

1. No tumor.

2. May occur at any

age.

* Op. ctt., vol. ii, p. 570.
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GASTEIC CANCER.

3. Average duration

; about one year, rarely

, over two years.

4. Gastric hgemor-

1 rhage frequent, but

I rarely profuse ; most

>. common in the cacbec-

; tic stage.

5. Vomiting often

i has the peculiarities of

• that of dilatation of the

s stomach.

6. Free hydrochloric

a acid usually absent from
: the gastric contents in

I- cancerous dilatation of

tithe stomach.

7. Cancerous frag-

ments may be found in

ithe washings from the

;8tomach or in the vomit
:(rare).

8. Secondary can-
toers may be recognized

the liver, the perito-

neum, the lymphatic
glands, and rarely in
:t)ther parts of the body.

9. Loss of flesh and
strength and develop-
aient of cachexia usu-
ally more marked and
nore rapid than in ul-
Jer or in gastritis, and
-ess explicable by the
'jastric symptoms.

10. Epigastric pain
s often more continu-
>U8, loss dependent up-
»n taking food, less re

27

GASTRIC ULCER.

3. Duration indefi-

nite
;
may be for sev-

eral years.

4. Gastric haemor-

rhage less frequent than
in cancer, but oftener

profuse ; not uncom-
mon when the general

health is but little im-

paired.

5. Vomiting rarely

referable to dilatation

of the stomach, and
then only in a late

stage of the disease.

6. Free hydrochloric

acid usually present in

the gastric contents.

7. Absent

8. Absent

9. Cachectic appear-
ance usually less marked
and of later occurrence

than in cancer,and more
manifestly dependent
upon the gastric disor-

ders.

10. Pain is often

more paroxysmal, more
influenced by taking

food, oftener relieved

CHRONIC CATARRHAL
GASTRITIS.

3: Duration indefi-

nite.

4. Gastric hsemor-

rhage rare.

5. Vomiting may or

may not be present.

6. Free hydrochloric

acid may be present or

absent

7. Absent

8. Absent

9. "When uncompli-

cated, usually no ap-

pearance of cachexia.

10. The pain or dis-

tress induced by taking
food is usually less se-

vere than in cancer or
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QASTEIC CANCER.

lieved by vomiting, and

loss localized than in

ulcer.

11. Causation not

known.

GASTRIC ULCER.

by vomiting, and more

sharply localized than

in cancer.

11. Causation not

known.

12. No improve-

ment, or only tempo-

rary improvement, in

the course of the dis-

ease.

12. Sometimes a his-

tory of one or more pre-

vious similar attacks.

The course may be ir-

regular and intermit-

tent. Usually marked

improvement by regula-

tion of diet,

CnRONIC CATARRHAL
GASTRITIS.

ulcer. Fixed point of

tenderness usually ab-

sent.

11, Often referable

to some known cause,

such as abuse of alco-

hol, gormandizing, and

certain diseases, as

phthisis, Bright's dis-

ease, cirrhosis of the

liver, etc.

12. May be a history

of previous similar at-

tacks. More amenable

to regulation of diet

than is cancer.

^ . „f The disease is incurable and palliative measures are

Treatment.-The d^^^^^^^^^^

consist of readily digested substances of

alone mdicated.
^^^f^^^^^^

Washing out of the

all sorts. Many patients do best on

stomach, which may be done with a
'^^ '^^^^^^^^^^ ^nd is by far

larly advantageous when there is
The excessive

the most satisfactory means of combatting
'"^'^^^'^l

. se-

fermentation is also best treated by
. ^^^^^^^^^^^^^ ^,,t be given,

.ere, particularly if it disturbs ijie

^^^^fj^^^ "^^'^^^^ ^
Usmuth

One-iighth of a grain, combined with -
^^f/jf,J^.^t always re-

(gr. v-x), usually g ves prompt
^ff^^^^^^^^^^

.^id are very useful.

reasonable hope of recovery.
inconvenience.

M...ancerou. U.non of the— -'^J "r™.. ; as

Polypi (P0'ya^-°"r) ":;:or.tpS u/onec»so. Thevc .

many as one hundred and «'>
'^^J^

"'^^
„ »,^teusive area slightly nusrf

a fom in which the adenoma <=™'«
»';^;„, „„,,^« „{ the French,

above the level of the
f
^^.^^^^^^^

are very rare. ^ »"*
^ ,.,,4,kable tumors of the stom-

Fordg,^ Mies ^
tumor, of which a number of

ach. The most extraordmaiy is tlie iiaii



HEMORRHAGE FROM THE STOMACH. 411

instances have been reported in hysterical women who have been in the
habit of eating their own hair. A specimen in the medical museum of
McGill University is in two sections, which form an exact mould of the
stomach. The tumors which they form are large and very puzzling and
h::ve been mistaken for cancer. In one instance the ball of hair was re-
moved by a surgical operation. The tumor was thought to be a movable
kidney.

VIII. H/EMORRHAGE FROM THE STOMACH {EcBmatemesis).

Etiology.—Gastrorrhagia, as this symptom is called, may result from
many conditions, some of which are local, others general.

1. In local disease in the stomach itself: («) Cancer; (5) ulcer; [c)

<
disease of the blood-vessels, such as miliary aneurisms of the smaller Irte-

:
ries, and occasionally varicose veins

; {d) acute congestion, as in gastritis,

:
and possibly in vicarious hasmorrhage, but both of these are extremely

1 rare causes.

2. Passive congestion due to_ obstruction in the portal system. This
:
may be either («) hepatic, as in" cirrhosis of the liver, thrombosis of the

1
portal vein, or pressure upon the portal vein by tumor, and secondarily in

c cases of chronic disease of the heart and lungs
;

[b) splenic. Gastrorrhagia
I IS by no means an uncommon symptom in enlarged spleen, and is ex-
;

plained by the intimate relations which exist between the vasa brevia and
• the splenic circulation.

3. Toxic
:

{a) The poisons of the specific fevers, small-pox, measles,
vyel ow fever; [b) poisons of unknown origin, as in acute yellow atrophy
;i and m purpura; (c) phosphorus.

4. Traumatism
: («) Mechanical injuries, such as blows and wounds,

land occasionally by the stomach-tube; {b) the result of severe corrosive
p poisons.

5. Certain constitutional diseases: {a) Hsemophilia; {b) profound
anjsmias, whether idiopathic or due to splenic enlargements or to malaria;
Kc) cholsmia.

_
6. In certain nervous affections, particularly hysteria, and occasionally

rm progressive paralysis of the insane and epilepsy.
7. The blood may not come from the stomach, but flow into it. Thus

|t may pass from the nose or the pharynx. In hemoptysis some of the ^
•

wood may find its way into the stomach. The bleeding may take place 1 Itrom the oesophagus and trickle into the stomach, from which it is eject-
'

7^.^
""^^^ ^^P*^^^« of aneurism and of the oesopha-

geal varices._ A child may draw blood with the milk from the mother'suieast even m considerable quantities and then vomit it.

aiav 'r"''-''?'''
= Aneurism of the aorta or of its branches'nay rupture into the stomach. There arc instances in which a patient
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has a single attack of haemorrhage without even liaving a reeurrenee or

^ri^nZ:^^^^^ ~,o,.e or i~tion

„it"di'g from other n^ucous meurhraues (see Hemorrhage m the

^"reafcarpltiee,h—^ ^"IS:
strr.rrrrrr-rrr.>; the great., pre..

lence of round ulcer m the f^^^^^'
from the hsemate-

Morbid Anatomy.-When death ^^^^^^ stomach

.esis there are .gns
^ "t in"'and in ulcer of the

varies extremely ^he lesion
^^^^^ l,^n^orrhage may come

stomach. It IS to he home
. with the surface hy a pm-

from a small miliary e^^'l^ /ue to the rupture of a sub-

,ole Pe—n 0. t^^^^^^^^^^^

ThT^Lt^^y l^e sill and readily

mucous vem and the erosion m
^^oionged search to avoid over-

overlooked
f 'XL^:;eX—d with portal ohstrue-

looking such lesions. In the i^'g^ «
^Lase ife mucosa is usually pale,

tion, whether due to hcpat.o or »
^^-^^ by temor-

Bmooth, and shows no trace ol <>™"
i^^ion to account

rhage, one may sometimes search n vam « a y
^^^^^^ ^^^^
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TheLmach may he
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distended with blood and tl^^
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patient lost during seven days ten pounds, by measurement, blood.

The usual symptoms of anaemia develop rajDidly, and there may be plight

fever, and subsequently oedema may occur. An interesting circumstance

connected with gastro-intestinal hgemorrhage is the development of amau-
rosis, the mode of production of which is still under discussion.

Diagnosis.—In a majority of instances there is no question as to

the origin of the blood. Occasionally it is difficult, particularly if the

case has not been seen during the attack. Examination of the vomit
readily determines whether blood is present or not. The materials vom-
ited may be stained by wine, the juice of strawberries, raspberries, or cran-

berries, which give a color very closely resembling fresh blood, while iron

and bismuth and bile may produce a blackish color like altered blood.

In such cases the microscope will show clearly the presence of the shadowy
outlines of the red blood-corpuscles, and, if necessary, spectroscopic and
chemical tests may be applied.

Deception is sometimes practised by hysterical patients, who swallow
and then vomit blood or colored liquids. With a little care such cases can
usually be detected. The cases must be excluded in which the blood
passes from the nose or pharynx, or in which infants swallow it with the
milk.

There is not often difficulty in distinguishing between hsemoptysis and
hsematemesis, though the coughing and the vomiting are not infrequently
combined. The following are points to be borne in mind in the diagnosis

:

H^MATEMESIS. HEMOPTYSIS.

1. Previous history points to gas- 1. Cough or signs of some pul-
tric, hepatic, or splenic disease. monary or cardiac disease precedes,

in many cases, the hsemorrhage.
2. The blood is brought up by 2. The blood is coughed up,

vomitmg, prior to which the patient and is usually preceded by a sensa-
may experience a feeling of giddi- tion of tickling in the throat. If
ness or famtness. vomiting occurs, it follows the

coughing.

_

3. The blood is usually clotted, 3. The blood is frothy, bright
mixed with paftedes of food, and red in color, alkaline in reaction.
im an acid reaction. It may be If clotted, rarely in such large co-
dark, grumous, and fluid. agula, and muco pus may be mixed

with it.

4. Subsequent to the attack the 4. The cough persists, physical
patient passes tarry stools, and signs signs of local disease in the chest
of disease of the abdominal viscera may usually be detected, and the
may be detected. sp,,ta may be blood-stained for many

days.

_

Prognosis.—Except in the case of rupture of aneurism or of large
veins, haBmutemesis rarely proves fatal. In my experience death has fol-
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lowed more frequently in cases of cirrhosis and splenic enlargement than

in iilcer or cancer. In ulcer it is to be remembered that m the chronic

hemorrhagic form the bleeding may recur for years. The treatment of

haematemesis is considered under gastric ulcer.

VIL DISEASES OF THE INTESTINES.

1 DISEASES OF THE INTESTINES ASSOCIATED WITH
DIARRHCEA.

CATARRHAL ENTERITIS; DIARRHCEA.

In the classification of catarrhal enteritis the anatomical diYisions of

the bowel have been too closely followed, and a duodenitis, jepmtis, ilei-

tis, typhlitis, colitis, and proctitis have been recogmzed- whereas m a

niaior ty of cases the entire intestinal tract, to a greater or esser extent, is

Tvolved, sometimes the small most intensely, sometimes the large bo^;el,

bTduring life it may be quite impossible to say which portion is specially

""^^EtioloffV.-The causes maybe primary or.secondary Among

the causes ot primary catarrhal enteritis are : (a) Improper food, one of

h m::t frequent, e^ecially in children, in whom it follows overeatm^^^

or the ingestion of unripe Mt- In some mdividuals spec a Nicies ot

^^t^;^^rvro^ ^ Blight diarrha3a, which may no ^e ^neJo a

\ of cold or 01 dull. On the other ^^-^
^l^^^^^"^^;^ „i summer

are associated in - -^'^JT:^' :i:Mon ot ^rLsti..l secretions,

months, (d) Changes in the
^le to speak of influ-

We know too little about the succue entmcus io he
^» ,^

ences indnced by change in its qi,ant,ty
'^J^^^X^.^^^^t excite a

that an increase in the amoun of b. o
by the older

diarrhcea; hence the
^'^^^'''''''''Z^XZhTe^^^^

bile

^ters. Possibly there are eond.fons '»
^f^^^'^ , i„g „„ the

is ponred into the intestine, mcreasmg he "^'^"^^^^

contents; but the opposite state, a
-"^^^^^^^^'j^^'j^Sinal catarrh.

- been associai^a
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in certain cases with a fatty diarrhoea, (e) Nervous influences. It is by

no means clear how mental states act upon the bowels, and yet it is an old

and trustworthy observation which every-day experience confirms that the

mental state may profoundly affect the intestinal canal. These influences

should not properly be considered under catarrhal processes, as they result

simply from increased peristalsis or increased secretion, and are usually de-

scribed under the heading nervous diarrhoea. In children it frequently

follows fright. It is common, too, in adults as a result of emotional dis-

turbances. Cahstatt mentions a surgeon who always before an important

operation had watery diarrhoea. In hysterical women it is seen as an occa-

: sional occurrence, due to transient excitement, or as a chronic, protracted

< diarrhoea, which may last for months or even years.

Among the secondary causes of intestinal catarrh may be mentioned

:

(«) Infectious diseases. Dysentery, cholera, t3rphoid fever, pyaemia,

; septicaemia, tuberculosis, and pneumonia are occasionally associated with

: intestinal catarrh. In dysentery and typhoid fever the ulceration is in

;

part responsible for the catarrhal condition, but in cholera it is probably a

• direct influence of the bacilli or of the toxic materials produced by them.
{h) The extension of inflammatory processes from adjacent parts. Thus,

i in peritonitis, catarrhal swelling and increased secretion are always present
i in the mucosa. In cases of invagination, hernia, tuberculous or cancerous
I ulceration, catarrhal processes are common, (c) Circulatory disturbances
( cause a catarrhal enteritis, usuaUy of a very chronic character. This is

common in diseases of the liver, such as cirrhosis, and in chronic affections
of the heart and lungs—all conditions, in fact, which produce engorge-

! ment of the terminal branches of the portal vessels, {d) In the cachectic
I conditions met with in cancer, profound anemia, Addison's disease, and
1 Bright's disease intestinal catarrh may develop, and may terminate life.

Morbid Anatomy. —Changes in the mucous membrane are not
; always visible, and in cases in which, during life, the symptoms of intes-
t tmal catarrh have been marked, neither redness, swelling, nor increased
^ secretion—the three signs usually laid down as characteristic of catarrhal
1 mflammation—may be present post mortem. It is rare to see the mucous
r membrane injected

; more commonly it is pale and covered with mucus.
1
In the upper part of the small intestine the tips of the valvule conniventes

' may be deeply injected. Even in extreme grades of portal obstruction.
:
mtense hyperfemia is not often seen. The entire mucosa may be softened

1
and infiltrated, the lining epithelium swollen, or even shed, and appearing

• as large flakes among the intestinal contents. This is, no doubt, a post-
mortem change. The lymph follicles are almost always swollen, particu-

; :7j!7
«.^"l<iren. The Peyer's patches may be prominent and' the solitary

' follicles m the large and small bowel may stand out with distinctness and
• present m the centres little erosions, the so-called follicular ulcers. This

' may be a striking feature in the intestine in all forms of catarrhal enteri-
tis m children, quite irrespective of the intensity of the diarrhoea.
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Wlien the process is more clironic the mucosa is firmer, in some in-

stances thickened, in others distinctly thinned, and the villi and folhcles

present a slaty pigmentation.
•

i rni „ •

Svmptoms.—Acute and chronic forms may he recognized, ihe im-

portant symptom of both is diarrhoea, which, in the majority of mstances,

is the sole indication of this condition. It is not to he supposed that diar-

rhoea is invariably caused by, or associated with, catarrhal enteritis, as i

may be produced by nervous and other influences. It is probable that

catarrh of the jejunum may exist without any diarrhcBa
;

^fl'f^')'^^
very common circumstance to find post mortem a catarrhal state of the

small bowel in persons who have not had diarrhoea during life. The

stools vary extremely in character. The color depends upon the amount

oftie with which they are mixed, and they may be of a ^^r^.^^^^^^^

brown or of a light-yellow, or even of a grayish-white tint. The consist-

encri's usually very thin and watery, but in some instances the stools are

Tltaceous like thin gruel. Portions of undigested food can often be seen

Cerd^Ltll),'and flakes of yellowish-brown mucus. Microscoi..-

Sfv there are innumerable micro-organisms, epithelium and mucous cells,

Z^:o;il.os,l..ie of lime, oxalate of lime, and occasionally cholesterm

^~raltmen is usually present in the acute catarrhal entei-it^^

i3articilarly when due to food. It is of a colicky character, and when the

Lt;t ilLd there may be tenesmus. More l^X^T^^^^

collapse symptoms. The number of Zo or

to twenty or more in the course of the day. The attack

three days, or may be prolonged for a week or ten days

Chronic catarrh of the bowels may follow the acute form, oi m y

«a™ny as an independent affection o^^^^^^^^ ^^^Zl^tTor
tion in the portal circulation. It is

'=7 f
^''^^

chiefly iu-

without colic. The dejections vary; when the small bowe
,^

volved the diarrhoea is of a hcntenc diara^to and when t

affected the
"f^j^tXu':^^y—7 The general

form of mucous diarrhcea will be suDsequcuuj
ri^c+nrbed- there

nntrition of the patient in these chronic ci^es -
'^f^^^™ to

may he mnch loss of flesh and great pallor. The patients

sufler from low spirits, or
'^yP-'l^^X^TsTlce to detei-niine, it pos-

DiagnOsis.-It is '"P^^J'^''^^ In catarrh of

Bible, whether tlio largo or small howel is cliieny .

the small bowel the dian-hoea is lesa_ marked, the palmare _ _
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character, borborygmi are not so frequent, the faeces usually contain por-

tions of food, and are more yellowish-green or grayish-yellow and floc-

culent and do not contain much mucus. When the large intestine is at

fault thereTnay be no pain whatever, as in the catarrh of the large intes-

tine associated with tuberculosis and Bright's disease. "When present, the

pains are most intense and, if the lower portion of the bowel is involved,

there may be marked tenesmus. The stools have a uniform soupy con-

sistence, grayish in color and granular throughout, with here and there

flakes of mucus, or they may contain very large quantities of mucus.

There are no positive S3Tnptoms by which the diagnosis of duodenitis

can be made. It is usually associated with acute gastritis and, if the pro-

cess extends into the bile-duct, with jaundice. Neither jejunitis nor

ileitis can be separated from general intestinal catarrh.

ENTERITIS IN CHILDREN.

We may recognize three^forins : (1) The acute dyspeptic diarrhoea
; (2)

cholera infantum ; and (.3) acute entero-colitis.

General Etiology of the Diarrhoeas of Children.—The dis-

ease is most frequent in artificially fed children, and the greatest number

of cases occur between the ages of six and eighteen months. A popular

and well-founded belief ascribes special danger to the second summer of

the infant. Infantile diarrhoea is very prevalent among the poorer classes

in the large cities. It attacks, however, children with the most favorable

surroundings. Two factors influence the disease, diet and temperature.

An immense majority of all fatal cases are artificially fed. Of 1,943 fatal

cases in Holt's statistics, only three per cent were exclusively breast fed.

Among the poor the bowel complaint in children begins with the artificial

feeding. The relation of temperature to the prevalence of diarrhoeal dis-

eases in children has long been recognized. The mortality curve begins

to rise in May, increases in June, reaches the maximum in July, and grad-

ually sinks through August and September. The maximum coiTesponds

closely with the highest mean temperature
; yet we cannot regard the heat

itself as the direct agent, but only one of several factors. Thus the mean
temperature of June is only four or five degi'ees lower than that of July,

and yet the mortality is not more than one third. Seibert, who has care-

fully analyzed the mortality and the temperature, month by month, in

New York, for ten years, fails to find a constant relation between the

degree of heat and the number of cases of diarrhoea. Neither barometric
pressure nor humidity appears to have any influence. •

Relation of Bacteria.—The healthy faeces of sucklings contain a
number of bacteria and micrococci, the most important of which are the
bacterium lactis aerogenes and the lactermm coli commune. The former
is only present in the intestine after a milk diet, the milk sugar appear-
ing to furnish the materials necessary for its growth. It occurs more
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in tlie upper portion of the bowel, and in this region excites the fer-

mentative processes in the milk. The bacterium coli commune is found

more abundantly in the lower portion of the small intestine and in the

colon, and excites fermentative changes which are probably associated with

certain phases of digestion. The observations of Escherich show the re-

markable simplicity of this bacterial vegetation in the healthy faeces of

milk-fed children, as these two alone develop and are constant. In infan-

tile diarrhoea the number of bacteria which may be isolated from the stools

is remarkable. Booker has discriminated forty varieties, the greatest num-

ber of which were found in the cases of cholera infantum. The two con-

stant forms noted above do not disappear in the diarrhceal stools. No

forms have been found to bear a constant or specific relation to the daar-

rhoeal fseces, such as the two above mentioned do to the healthy milk

ffeces The bacteria of i\vQ proteus group are most frequent, and possess

pathogenic properties. All the varieties develop and produce important

changes in the milk, which have been dealt with very fully by Booker m

his studies. This author concludes that in the diarrhcBa of infants " not

one specific kind, but many diflerent kinds of bacteria are concerned

and that their action is manifested more in the alteration of the food and

intestinal contents and in the production of injurious products than m a

direct irritation upon the intestinal wall." With these agree the conclu-

sions of Jeffries and Baginsky regarding cholera infantum.

Morbid Anatomy.-We find most frequently a catarrhal swelling

of the mucosa of both small and large bowel with enlargement of the

lymph follicles. In more chronic cases the latter show small erosions or

follicular ulcers ; more rarely there is croupous enteritis affecting the

lower part of the ileum and the colon. The changes in the other organs

are neither numerous nor characteristic. Broncho-pneumoma occurs m

many cases. The spleen may be swollen. Brain lesions are rare; the

membranes and substance are often anaemic, but memngitis or thrombosis

is very uncommon.

Clinical Forms.-Aciite Dyspeptic Diarrli(Ba.-The child may ap-

pear in its usual health, but has an increase in the number of stools, witli-

out fever or special disturbance except slight restlessness at night. Attei

-persisting for a day or two the stools become more frequent and contam

fXsted food and curds, and are very offensive. In other -ses tt^ di.

ease sets in abruptly with vomiting, griping pains, and fever, ^^^^ ma^^^^^^^^^^

rapidly and reach 104° or 105°. There may be coirvxilsions at « ^ut^^^^

Tire aidomen is sensitive, and the child lies with the legs ^^--^-^

stools consist of grayish or greenish-yellow f.ces mixed - g
^^^^^^^^

and portions of food. In children over two years of age such attacks

infrequently follow eating freely of unripe fruit or 1^<Ldrinkmg of m^^^

which has Len tainted. With judicious treatmentff^^^^
in a few days; but relapses are not uncommon, and m ^^.^^^^^^^^^

the attack may be the starting point of a severe entero-colitis. In a
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bilitated child a mild attack may prove fatal. This dyspeptic diarrhosa is

distinguished sharply from cholera infantum by the character of the

stools, which never have a watery, serous character. In many instances

this form precedes the onset of the specific fevers, particularly during the

hot weather.

Cholera Infantum.—This is the counterpart in the infant of the so-

called choleraic diarrhoea in the adult, and in their clinical aspects these

two forms are identical. It is by no means so common as the ordinary

dyspeptic diarrhoea of children, and, according to Holt, occurs only in

two or three per cent of the cases of summer diarrhoea. It prevails in

the hot weather and in children artificially fed or who have had pre-

viously some slight dyspeptic derangement. It is characterized by vomit-

ing, uncontrollable diarrhoea, and collapse. The disease sets in with

vomiting,_which is incessant and is excited by any attempt to take food or

drink. The stools are profuse and frequent ; at first f^cal in character,

brown or yellow in color, and finally thin, serous, and watery. The stools

first passed are very offensive
;
subsequently they are odorless. The thin,

serous stools are alkaline. There is fever, but the axillary temperature

may register three or more degrees below that of the rectum. From the

outset there is marked prostration; the eyes are sunken, the features

pinched, the fontanelle depressed, and the skin has a peculiar ashy pallor.

At first restless and excited, the child subsequently becomes heavy, dull,

and listless. The tongue is coated at the onset, but subsequently becomes

red and dry. As in all choleraic conditions, the thirst is insatiable ; the

pulse is rapid and feeble, and toward the end becomes irregular and im-

perceptible. Death may occur within twenty-four hours, with s3anptoms

of collapse and great elevation of the internal temperature. Before the

end the diarrhoea and vomiting may cease. In other instances the intense

symptoms subside, but the child remains torpid and semi-comatose with

fingers clutched, and there may be convulsions. The head may be retract-

ed and the respirations interrupted, irregular, and of the Cheyne-Stokes

type. The child may remain in this condition for some days without any

signs of improvement. It was to this group of symptoms in infantile

diarrhoea that Marshall-Hall gave the term " hydrencephaloid " or spuri-

ous hydrocephalus. As a rule, no changes in the brain or other organs

are found, and the condition is no doubt caused by the toxic agents

absorbed from the intestine. A remarkable condition of sclerema is de-

scribed as a sequel of cholera infantum. The skin and subcutaneous tis-

sues become hard and firm and the appearance has been compared to that

of a half-frozen cadaver.

No constant organism has been found in these cases. Baginsky con-

siders the disease the result of the action on the system of the poisonous

products of decomposition encouraged by the various bacteria present—

a

faulniss disease. The clinical picture is that produced by an acute bac-
terial infection, as in Asiatic cholera.
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The diagnosis is readily made. There is no other intestinal aiiection

in children for which it can be mistaken. The constant vomiting, the

frequent watery discharges, the collapse symptoms, and the elevated tem-

perature make an unmistakable clinical picture. The outlook in the ma-

jority of cases is bad, particularly in children artificially fed. Hyperpy-

rexia, extreme collapse, and incessant vomiting are the most serious symp-

toms.

Acute Entero-colitis.—In this form the ileum and colon are most

affected, chiefly in the lymph follicles, hence the term follicular enteritis

or follicular dysentery. It occurs most frequently in warm weather, in

artificially fed children ; but it may set in at any season of the year, and

is the form of enteritis most common as a secondary complication in the

specific fevers of childhood.

The attack may follow the ordinary dyspeptic diarrhoea. The tem-

perature increases, the stools change in character and contain traces of

blood and mucus, the former usually only in streaks. The f^ces are

passed without any pain. The abdomen is distended and tender along

the line of the colon. Vomiting may be present at the outset, but is not a

characteristic feature, as in cholera infantum. The diarrhcea may be

gradually checked and convalescence is established in two or three weeks

;

in other instances the disease becomes subacute, the fever subsides, but the

diarrhoea persists and the general health of the child rapidly deteriorates.

The case may drag on for five or six weeks, when improvement gradually

occurs or the child is carried off by a severe intercurrent attack. In a

third form of acute entero-colitis, in which anatomically the lesions are

those already mentioned—namely, an intense follicular infiammation—the

symptoms are of a more severe character, and the affection is sometimes

spoken of as acute dysentery. It attacks children up to the third or

fourth year or even older. The onset is sudden, with high fever, vomit-

ing frequent stools, which at first contain remnants of food and ffsces

and subsequently much mucus and some blood. There is incessant pam,

which may be more severe than in any intestinal affection of childhood.

The prostration is very great and the fatal termination may occur withm

forty-eight hours. More commonly the case lasts for a week or longer

In two cases of this sort, in one of which death occurred m forty-eight

and in the other in sixty-four hours, the anatomical characters were those

of the most acute follicular enteritis, characterized by great swellmg ot

the lymph follicles, some of which already presented necrotic foci.
^

The Coeliac Affection.-Under this heading Gee has described an mtes-

tinal disorder, most commonly met with in children between the ages ot

one and five, characterized by the occurrence of pale, loose stools, not

unlike gruel or oatmeal porridge. They are bulky, not watery, yeastj,

frothy, and extremely offensive. The affection has received various name ,

such as diarrhma alba or diarrh^^a chylosa. It is not associated with

tuberculosis or other hereditary disease. It begins insidiously and tlK.re
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are progressive wasting, weakness, and pallor. The belly becomes doughy

and inelastic. There is often flatulency. Fever is usually absent. The

disease is lingering and a fatal termination is common. So far nothing is

known of the pathology of the disease. Ulceration of the intestines has

been met with, but it is not constant. This affection resembles somewhat

the disease in adults known as the liill cUarrlma, or the white flux of

India, with which the psilosis or sprue, another tropical disorder, is con-

sidered identical by some writers. Certain of these tropical diarrhoeas are,

as will be. mentioned, associated with the presence of the ancliylostoma.

DIPHTHERITIC OR CROUPOUS ENTERITIS.

A croupous or diphtheritic inflammation of the mucosa of the small

and large intestines occurs {a) most frequently as a secondary process in

the infectious diseases—pneumonia, pyaemia in its various forms, and

typhoid fever
;

{b) as a terminal process in many chronic affections, such

as Bright's disease, cirrhosis of the liver, or cancer ; and (c) as an effect of

certain poisons—mercury, lead, and arsenic.

There are three different anatomical pictures. In one group of cases

the mucosa presents on the top of the folds a thin grayish-yellow diph-

theritic exudate situated upon a deeply congested base. In some cases

all grades may be seen between the thinnest film of superficial necrosis

and involvement of the entire thickness of the mucosa. In the colon

similar transversely arranged areas of necrosis are seen situated upon hy-

per^mic patches, and it may be here much more extensive and involve

a large portion of the membrane. There may be most extensive inflam-

mation without any involvement of the solitary follicles of the large or

small bowel.

In a second group of cases the membrane has rather a croupous char-

acter. It is grayish white in color, more flake-like and extensive, limited,

perhaps, to the c^cum or to a portion of the colon ;
thus, in several cases

of pneumonia I found this flaky adherent false membrane, in one instance

forming patches 1 to 3 cm. in diameter, which were not unlike in form to

rupia crusts.

In a third group the affection is really a follicular enteritis, involving

the solitary glands, which are swollen and capped with an area of diph-

theritic necrosis or are in a state of suppuration. Follicular ulcers are

common in this form. The disease may run its course without any

symptoms, and the condition is unexpectedly met with post mortem. In

other instances there are diarrhoea, pain, but not often tenesmus or the

passage of blood-stained mucus. In the toxic cases the intestinal symp-

toms may be very marked, but in the terminal colitis of the fevers and of

constitutional affections the symptoms are often trifling.

The ulcerative colitis of chronic disease may be only a terminal event

in these diphtheritic processes.
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PHLEGMONOUS ENTERITIS,

As an independent affection this is excessively rare, even less frequent

than its counterpart in the stomach. It is seen occasionally in connection

with intussusception, strangulated hernia, and chronic obstruction. Apart

from these conditions it occurs most frequently in the duodenum, and

leads to suppuration in the submucosa and abscess formation. Except

when associated with hernia or intussusception the affection cannot be

diagnosed. The symptoms usually resemble those of peritonitis.

MUCOUS COLITIS.

This affection is known by various names, such as membranous en-

teritis, tubular diarrhcea, and mucous colic. It is a remarkable disease,

to which much attention has been paid for several centuries. An exhaust-

ive description of it is given by Woodward, in Vol. II of the Medical

and Surgical Eeports of the Civil War. It is an affection of the large

bowel, characterized by the production of a very tenacious adherent mucus,

which may be passed in long strings or as a contimious, tubular mem-

brane. I have twice had opportunities of seeing this membrane i7i situ,

closely adherent to the mucosa of the colon, but capable of separation

without any lesion of the surface. Judging from the statement of Eng-

lish authors as to its rarity, it would appear to be a more frequent disease

in this country. According to W. A. Edwards, 80 per cent of the re-

corded adult cases have been in women. It occurs occasionally m children.

Of 111 cases six were under the age of ten. The cases are almost invari-

ably seen in nervous or hysterical women or in men with neurasthenia.

All grades of the affection occur, from the passage of a slimy mucus, like

frog-spawn, to large tubular casts a foot or more in length. Microscopi-

cally the casts are, as shown by Sir Andrew Clark, not fibrinous, but

mucoid, and even the firmest consist of dense, opaque, transformed mucus

ft is due to a derangement of the mucous glands of the colon, the nature

of which is quite unknown.
. 4. „i„

Svmptoms.-The disease persists for years, varying extremely from

time to time, and is characterized by paroxysms of pain m the abdomen

euderness, occasionally tenesmus, and the passage of fiances oHong string

of mucus, sometimes of definite casts of the boweL
"^^l^^fl^^^^

a day or, in some instances, for ten days or two weeks. Cental emotions

and woiTy of any sort seem particularly apt to bring on an^attack. Occa

sronaTly errors in diet or dyspepsia precede an outbreak. Membranes aie

melancholia. Mucous colitis is an important cause of enteralgia.
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The diagnosis is rarely doubtful, but it is important not to mistake

the membranes for other substances ; thus, the external cuticle of aspara-

gus and undigested portions of meat or sausage-skins sometimes assume

forms not unlike mucous casts, but the microscopical examination will

quickly differentiate them. Twice I have known mucous colitis with se-

vere pain to be mistaken for appendicitis.

ULCERATIVE ENTERITIS.

In addition to the specific ulcers of tuberculosis, syphilis, and typlioid

fever, the following forms of ulceration occur in the bowels

:

{a) Follicular Ulceration.—As previously mentioned, this is met with

very commonly in the diarrhoeal diseases of children, and also in the sec-

ondary or terminal inflammations in many fevers and constitutional disor-

ders. The ulcers are small, punched out, with sharply cut edges, and

they are usually limited to the follicles. With this form may be placed

the catarrhal ulcers of some writers.

(i) Stercoral Ulcers, which occur in long-standing cases of constipa-

tion. Very remarkable indeed are the cases in which the sacculi of the

colon become filled with roundea small scybala, some of which produce

distinct ulcers in the mucous membrane.'" The faecal masses may have

lime salts deposited in them, and thus form little enteroliths.

(c) Simple Ulcerative Colitis.—This affection, which clinically is char-

acterized by diarrhoea, is often regarded wrongly as a form of dysentery.

It is not a very uncommon affection, and is most frequently met with in

men above the middle period of life. The ulceration may be very exten-

sive, so that a large proportion of the mucosa is removed. The lumen of

the colon is sometimes greatly increased, and the muscular walls hyper-

trophied. There are instances in which the bowel is contracted. Fre-

quently the remnants of the mucosa are very dark, even black, and there

may be polypoid outgrowths between the ulcers.

These cases rarely come under observation at the outset, and it is diffi-

cult to speak of the mode of origin. They are characterized by diarrhoea

of a lienteric rather than of a dysenteric character. There is rarely blood

or pus in the stools. Constipation may alternate with the diarrhoea.

There is usually great impairment of nutrition, and the patients get weak
and sallow. Perforation occasionally occurs.

The disease may prove fatal, or it may pass on and become chronic.

The affection was not very infrequent at the Philadelphia Hospital, and
though the disease bears some resemblance to dysentery, it is to be sepa-

rated from it. Some of the cases which we have learned to recognize as

amoebic dysentery resemble this form very closely. An excellent descrip-

tion of it is given by Hale White. Dickinson has described what he calls

albuminuric ulceration of the bowels in cases of contracted kidney.

(d) Ulceration from External Perforation.—This may result from the
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erosion of new growths or, more commonly, from localized peritonitis with

abscess formation and perforation of the bowel. This is met with most fre-

quently in tuberculous peritonitis, but it may occur in the abscess which

follows perforation of the appendix or suppurative or gangrenous pan-

creatitis. Fatal haemorrhage may result from the perforation.

(e) Cancerous Ulcers.—In very rare instances of multiple cancer or

sarcoma the submucous nodules break down and ulcerate. In one case

the ileum contained eight or ten sarcomatous ulcers secondary to an ex-

tensive sarcoma in the neighborhood of the shoulder-joint.

( f) Occasionally a solitary ulcer is met with in the csecum or colon,

which may lead to perforation. Two instances of iilcer of the caecum,

both with perforation, have come under my observation, and in one

instance a simple ulcer of the colon perforated and led to fatal perito-

nitis.

Diagnosis of Intestinal Ulcers.—As a rule, diarrhoea is present

in all cases, but exceptionally there may be extensive ulceration, particu-

larly in the small bowel, without diarrhoea. Very limited ulceration in

the colon may be associated with frequent stools. The character of the

dejections is of great importance. Pus, shreds of tissue, and blood are

the most valuable indications. Pus occurs most frequently in connection

with ulcers , in the large intestine, but when the bowel alone is involved

the amount is rarely great, and the passage of any quantity of pure pus is

an indication that it has come from without, most commonly from the

rupture of a pericsecal abscess, or in women an abscess of the broad liga-

ment. Pus may also be present in cancer of the bowel, or it may be due

to local disease in the rectum. A purulent mucus may be present m the

stools in cases of ulcer, but it has not the same diagnostic value. The

swollen, sago-like masses of mucus which are believed by some to mdicate

follicular ulceration are met with also in mucous colitis. Hemorrhage is

an important and valuable symptom of ulcer of the bowel, particularly if

profuse It occurs under so many conditions that taken alone it may

not be specially significant, but with other coexisting circumstances it

may be the most important indication of all.

Fragments of tissue are occasionally found in the stools m ulcer, par-

ticularly in the extensive and rapid sloughing in dysenteric proce^ses^

Definite portions of mucosa, shreds of connective tissue, and even bits ot

the muscular coat may be found. Pain occurs in many cases, either of a

diffuse, colicky character, or sometimes, in the ulcer of the colon, very

limited and well defined.

Perforation is an accident liable to happen when the ulcer extends

deeply. In the small bowel it leads to a localized or general peritonitis.

In the large intestine, too, a fatal peritonitis may result or if perfora ion

takes place in the posterior wall of the ascending or - descendmg colon

the production of a large abscess cavity in the retro-peritonreum In a

case at the University Hospital, Philadelphia, there was a perforation at
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E the splenic flexure of the colon with an abscess containing air and pus

—a condition of subphrenic pyo-pneumothorax.

Treatment of the Previous Conditions.

(«) Acute Dyspeptic Diarrhcea.—All solid food should be withheld.

I If vomiting is present ice may be given, and small quantities of milk and'

^ soda water may be taken. If the attack has followed the eating of large.

quantities of undigestible material, castor oil or calomel is advisable, but
i:is not necessary if the patient has been freely purged. If the pain is se-

vvere, twenty drops of laudanum and a drachm of spirits of chloroform

nmay be given, or, if 'the colic is very intense, a hypodermic of a quarter of

:ia grain of morphia. It is not well to check the diarrhoea unless it is pro-

fifuse, as it usually stops spontaneously within forty-eight hours. If per-

isistent, the aromatic chalk powder or large doses of bismuth (thirty to

fiorty grains) may be given. A small enema of starch (two ounces) with
[twenty drops of laudanum, every six hours, is a most valuable remedy.

(b) Chronic Diarrhoea, including chronic catarrh and ulcerative enter-

dtis. It is important, in the first place, to ascertain, if possible, the cause

mnd whether ulceration is present or not. So much in treatment depends
mpon the careful examination of the stools—as to the amount of mucus,
the presence of pus, the occurrence of parasites, and, above aU, the state of

j

::ligestmn of the food—tliat the practitioner should pay special attention^
to them. Many cases simply require rest in bed and a restricted diet,

uhronic diarrhoea of many months' or even of several years' duration may
'oe sometimes cured by strict confinement to bed and a diet of boiled milk
and albumen water.

In that form in which immediately after eating there is a tendency to
voose evacuations it is usually found that some one article of diet is at
I'ault. The patient should rest for an hour or more after meals: "Some-
isimes this alone is sufficient to prevent the occurrence of the diarrhoea,
•-n those forms which depend upon abnormal conditions in the small in-
^estme, either too rapid peristalsis or faulty fermentative processes, bis-
muth is mdicated. It must be given in large doses—from half a drachm
0 a drachm three times a day. The smaller doses are of little use..
Maphthalm preparations here do much good, given in doses of from ten.
0 fifteen grains (in capsule) four or five times a day. Larger doses may
•e needed. Salol and the salicylate of bismuth may be tried.
An extremely obstinate and intractable form is the diarrhoea of hyster-

cal women. A systematic rest cure will be found most advantageous, and
a milk diet is not well borne the patient may be fed exclusively on egg
umen. The condition seems to be associated in sojne cases with in-

reased peristalsis, and in such the bromides may do good, or preparations
opium may be necessary. There are instances which prove most obsti-

ate and resist all forms of treatment, and the patient may be greatly
e uced. A change of air and surroundings may do more than medicines.

In a large group of the chronic diarrho3as the mischief is seated in the
28
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onion and is due to ulceration. Medicines by the mouth are here of little
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Dietetic Treatment.—In the case of a hand-fed child it is important,
if i^ossible, to get a wet-nurse. While fever is present, digestion is sure
to be much disturbed, and the amount of food should be restricted. If
water or barley water be given the child will not feel the deprivation of

IS incessant it is much better not to
attempt to give milk or other articles of food, but let the child take the
water whenever it will.

In the dyspeptic diarrhoeas of infants, practically the whole treatment
is a matter of artificial feeding, and there is no subject in medicine on
which it is more difficult to lay down satisfactory rules. No doubt within
a few years the study of the bacterial processes going on in the intestines
of the child will give us most important suggestions. From his observa-
tions Escherich lays down the following rules, recognizing two well-
defined forms of intestinal fermentation—the acid and the alkaline : If
there is much decomposition, with foul, offensive stools, the albuminous

;
articles should be withheld from the diet and the carbohydrates given,

i such as dextrin foods, sugar, and milk, which, on account of its sugar,'

:
ranks with the carbohydrates. If there is acid fermentation, with sour

1 but not fetid stools, an albuminous diet is given, such as broths and egg
:
albumen. It is, however, by no means certain whether the reaction of the
stools, upon which this author relies, is a sufficient test of the nature of

I the intestinal fermentation. In the dyspeptic diarrhoeas of artificially fed
I rafants it is best, as a rule, to withhold milk and to feed the child for the
ttime at least, on egg albumen, broths, and beef Juices. To prepare the
eegg albumen, the whites of two or three eggs may be stirred in a pint of
Mvater and a teaspoonful of brandy and a little salt mixed with it The
c child will usually take this freely, and it is both stimulating and nourish-
1
mg. It is sometimes remarkable with what rapidity a child which has
ibeen fed on artificial food and milk will pick up and improve on this diet
aalone. Beef-juice is obtained by pressing with a lemon-squeezer fresh
* steak, previously minced and either uncooked or slightly broiled Thisnmay be given alternately with the egg albumen or it may be given alone.
.MMutton or chicken broth will be found equally serviceable, but it is pre-
[>pared with greater difficulty and contains more fat. In the preparation, a
!>pound of mutton, chicken, or beef, carefully freed from fat, is minced and
placed m a pmt of cold water and allowed to stand in a glass jar on ice
for three or four hours. It should then be cooked over a slow fire for at
least three hours then strained, allowed to cool, the fat skimmed off, suf-
ficient salt added, and it may then be given either warm or cold. These

v^r5;?-7T w ''"^'^ '''^ ^^^^ ^« P^^f^r^^d to the

IsZn f 1

^"bstances. There is no form of nourishment so readily
'^ssimilated and apt to cause so little disturbance as egg albumen or the

he^r^^^^^^^^ "V" '''''' ^« -P-ted that, withthe digestion seriously impaired, as much food can be taken as in health.



DISEASES OF THE DIGESTIVE SYSTEM.

feeding. When the
^^^^'J ^ The milk should be ster-

l.ry ™Po.anoe a.Hs .^y oa™a » J^^—.
t,^^^^

nold -te™/'™'"^" t PB to preferable way-or it

parts of water to one °*j"^^^^^^^ My, as important

in cholera infantum. ^ ,
• q^^cfmn the dyspeptic diarrhoea

of children is to get nd ot tlic ttecompow g

.ntestines, The diarrhoea and vom.tmg P^*f *
fe^oer-ned,

be more thoronghly a^oomphshed, so far f^^^^^^^^^ i^^^te,

in-igation. It may seem a harsh P™;"^^^^^^^^^^^^ ^-aled with-

bnan reality, with a large-sr.ed f* °XtI™ wir is allowed

out any diffieulty. By means of a tunnel, luKe

topass'in and out ™tyt -mes a„^^^^
J

ea^^^P.^^^^

very warmest manner of the
J^J' j^t^^ti^al eatarrh in children,

cedure in cases of the most f
'

in some hands this method

In most cases ^^^^ ::Z^lJlZ not detract from Its

has probably been
^^"^''l^'^ t^e fermenting substances f;^m

great value in suitable oases.
administcreii. The

?he intestines, doses of calomel or ^gra^^ MW^^^^^
^^^^^^ j^^i.

ca5t5r oil is equally efflcacous, but is mo.e ap
^^^^^^^

^ffiSTol the large bowel
>7=''*°\^f ™*J '^The child should he

'

Lmenting substances but
f-^-^J^^^taible catheter is passed

placed on the back with the hip elevated^
^^^^^ ^j,^^^^

for from six to eight inches and from ^ P^^*;7„?„,„,gMy irrigate the

to flow in from a fountam syringe. A pmt w^

colon of a child of six
^-^^^''f^^ *';;tre is high fever ice-cold wat.r

The water maybe l"'''^™^'^J^^" Xre may be injections with

may be used; In ca.es of fterO'C^lf
J

^^^^.^^^

borax, a drachm to the pint, or
jl'^lf „t injecUons of three or

either given in large injections, as ™ "^^^^^^^^^ „„„ce. These

four ofmceswith three f f;» ^flh cases to follow the silver

often cause very great pain an it s w dl in s

^

injection with irrigations "1='' V wtal antiseptic. Neither naphtha-
'

We are still without a reliable>— "'^ indications. As

lin, salol, resorcin, ^c^,
='^ ''=f!''2rir »rg doses is often very effective,

in the diarrhoea of aduI s, bismuth in la.ge
^^^.^^^ ^

but practitioners are in the ^'''}"'
iu large doses, so that an

sufficient. To be of any service it must be use



APPENDICITIS.
42:9

infant a year old will take as much as two drachms in the day. The gray
powder has long been a favorite in this condition and may be given in

Jialf-grain doses every hour. It is perhaps preferable to calomel, which
may be used in small doses of from one tenth to one fourth of a grain
every hour at the onset of the trouble. The sodium salicylate (in ddses
of two or. three grains every two hours to a child a year old) has been
recommended.

In cholera infantum serious symptoms may develop with great
rapidity, and here the incessant vomiting and the frequent purging
render the administration of remedies extremely difficult. Irrigation
of the stomach and large bowel is of great service, and when the fever
is high ice-water injections may be used or a graduated bath. As in
the acute choleraic diarrhoea of adults, morphia hypodermically is the
remedy which gives greatest relief, and in the conditions of extreme
vomiting "and purging, with restlessness and collapse symptoms, this
drug, alone commands the situation. A child of one year may be given
from ^fg- to -Jg- of a grain, to be repeated in an hour, and again if not
better. When the vomiting is allayed, attempts may be made to give
gray powder in half-grain doses with^ of Dover's powder. Starch

( I ij)

and laudanum (mij-iij) injections, if retained, are soothing and benefi-
cial. The combination of bismuth with Dover's powder will also be found
beneficial. No attempt should be made to give food. Water may be
allowed freely, even when ejected at once by vomiting. Smari"doser"of
brandy or champagne, frequently repeated and given cold, are sometimes
retained. When the collapse is extreme, hypodermic injections of one. per
cent saline solution may be used as recommended in Asiatic cholera, and
hypodermic injections of ether and brandy may be tried. The convales-
cence requires very careful management, as many cases pass on into the
condition of entero-colitis. When the intense symptoms have subsided,
the food should be gradually given, beginning with teaspoonful doses of
egg albumen or beef-juice. It is best to withhold milk for several days,
and when used it should be at first completely peptonized or diluted with
gruel. A teaspoonful of raw, scraped meat three or four times a day is
often well borne.

II. APPENDICITIS.

Inflammation
. of the vermiform appendix is the most important of

acute intestinal disorders. Formerly the " iliac phlegmon " was thought
to be due to disease of the cseeum—tt/pJdifis—fmd of the peritona3um cov-
ering it—perityphlitis ; but we now know tliat with rare exceptions the
caecum itself is not affected,-and even the condition formerly described as
stercoral typhlitis is in reality appendicitis. The recognition of the im-
portance of appendicitis is due largely to the work of American physicians
and surgeons-to Pepper, who described in 1883 the relapsing form • to
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Fitz whose exhaustive article in 1886 served to put the whole question on

a rational basis; to WiUard Parker, who was the first to advocate early

operation ; and to Sands, Bull, McBurney, Weir, Morton, Keen, benn, J.

William White, Deaver, and others, who have done so much to improve

the operative measures for its relief. Treeves, of London, has been fore-

most in advocating the proper surgical treatment of the disease Ihe in-

terest attached to the subject is manifest by the appearance withm a ew

years of a number of special monographs by Kelynack, Telamon, Fowler,

"Sonnenberg, and Hawkins.

Anatomy.-The appendix vermiformis is a functionless relic of a

large ancestral c^cum. It measures usually about three inches m length

but it may be scarcely an inch. The diameter is about one fourth of an

inch. In a majority of instances it has a triangular-shaped meso-ap-

pendix usually shorter than the tube, which thus becomes a little curled

Tbent upon iLlf. There is often a small lymph-gland pst .t the roo

of its mesentery. The position of the appendix is very variable. The

Istcommon direction it assumes is upward and inward, the t,p pointing

Toward the spleen. The position next in frequency is behind the caecum

InTnext passing over the pelvic brim. It may be met with, however, m

almost ev^ry region of the abdomen, and adherent to almost every organ

tT I have sL it in close contact with the bladder adherent to on

ov y and the broad ligament ; in the central portion of the aM«^^^^^^^^

to the navel ; in contact with the gall-bladder, passing out at i ght angles

:f:iheren; to the ^^o^^^^^^J^ lum cana

7:^^Zf:^]^^ to the right oy^e Promonte^^^^

^t-::^^^^^^^ birt^^derivei

of formation is not very clear. FossiMy, as » . j,, „ „ere

organisms may have a favoring -fl~ tm o"«<> -^P*'
present in 38 oa.es in 400 a.,t^s,e. B.bWt^,^^^^^^^^^

^^^^^^^

in perityphl,t,B f'-^^^^y t,„,e concretions is shown b, the

;'r:rt%t::nr;:iti":hirryarefoun<, in a,. ..„.Jn2ammat.ons of

the appendix.
«f. freouentlv met with—only

,X ^f^Z:^ a-peXrortea /y ... Oniy t.o



APPENDICITIS. 431

instances came under my observation in ten years' pathological work in

Montreal ; in one there were eight snipe-shot and in another five apple-

pips. The stones and seeds of various fruits, bits of bone, and pins have

: been found. It is well to bear in mind that some of the concretions bear

I

a very striking resemblance to cherry and date stones.

(c) Obliterative Appendicitis.—The entire tube is thickened, the peri-

toneal surface smooth or injected, and either with adhesions from slight

circumscribed peritonitis, or perfectly free. The mucosa may show noth-

ing more than a shedding of epithelium with infiltration of leucocytes in

the submucosa, while in more chronic cases there is almost complete de-

nudation of the mucosa, which is replaced by granulation tissue. The
muscular coats are thickened throughout, and the entire tube is firm and
stiff, as if in a state of erection. When laid open longitudinally it at once

assumes a rolled form in the reverse direction.

The term catarrhal, which has been applied to this condition, is

scarcely appropriate, since the changes are diffuse throughout the whole

tube. In the majority of instances the term appendicitis obliterans, used

by Senn, is in reality more appropriate. As Hawkins remarks, this con-

dition is probably a fertile source of local peritonitis, and one may see in

this stage fresh adhesions on the peritoneal surface or more extensive

circumscribed peritonitis. It may, however, be, as he says, the precursor

of complete immunity from such attacks. " For if by the pressure of

the surrounding parts the opposed granulating surfaces are brought into

contact, and if the whole organ remains at rest, union may take place,

and the appendix as a source of disease then ceases to exist." In other
• cases obliteration of the lumen cannot take place on account of the rigid

incollapsible character of the walls, and it is this condition of chronic

: appendicitis which may lead to recurrences of attacks of colic and local

: symptoms in the right iliac fossa.

McBurney lays great stress upon the narrowing of the lumen as pre-
venting normal drainage of the tube and establishing conditions favorable

: for the development of septic processes.

Obliterative appendicitis is met with in about two per cent of all sub-

;
jects. When the stricture occurs at the caecal end of the tube the lumen

I may become greatly dilated, forming a cystic appendix which may reach
1 the size of the thumb, or even the size of an ordinary sausage. The con-
1 tents of the cyst are either a clear fluid or pus. Ulceration and perfora-
I tion are very apt to occur. Obliterative appendicitis may go on as an
ordinary involution process without causing any symptoms, but in many

: instances there are attacks of pain—appendicular colic ; in others, exacer-
bations of fever with pain and swelling ; while in others again ulceration
and perforation may take place.

(d) Ulcerative Appendicitis.—Local ulceration in the appendix is met
' with as a result of the presence of concretions or of foreign bodies, or as
1
the result of the action of certain micro-organisms, either those normally
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inhabiting the cjBCum or, under certain circumstances, the typhoid and

tubercle bacilli. Faecal concretions and foreign bodies are met with m

the appendix without apparently causing the slightest abrasion of its mu-

cosa In other cases the enterolith has caused atrophy of the mucous

membrane with which it is in contact. In other cases again the concre-

tion or foreign body may be pocketed in an ulcer at the tip of the ap-

endix, from which it may be shelled out. These conditions may be

presen without adhesions and without reddening of the serous surtace,

but one not infrequently sees thickening of the peritonaeum with adhe-

sions to the adjacent parts in ulcerative appendicitis.
-riloeration

Tuberculosis of the appendix is by no means uncommon.
^

^era ion

in typhoid fever is also frequently met with; in a series of eighty autop-

sL there were three instances of perforation of the appendix by a typhoid

ulcer An actinomycotic ulcer has also been described.

Necrosis andWng of the ApP-dix-Acute In e^^^^^^^

ritis -Following upon the conditions described under {c) and (f/), neciosi.

1 and sloughing nfay'take place either in a limited portion of the appendix

'

w^th pTi5oration, or en L... without perforation,,^! both cases leadiug

; the'm St intense peritonitis, localized or general. \ Most commonly tl.

lanarene is localized to one spot, either at the tip or
P^^'f
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^tre , believe that the highly

negative. As Welch remaiKS, iu>-
,

„ ,
^t after the primary

resistant colon bacillus may survive

J"
» fJ/^P'^ ,,„„,ded oat

organism which started the tr<nOl e - ' ^ » * o h.

hy the invader." T'-
If°X °VeU,;^^^^^^^^^^^^

of this sort Ues" iu that subtl^^^^^^^
^.^^^^ ^^^^ ;„ Kis

resistance of a tissue to disease.
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2)ower of resistance ; the more degenerate the man the less resistance can

he exert. In like manner, one organ in a man differs from another. And
in the appendix we are dealing with an organ which is degenerate and

functionless from first to last, and its scanty power of resistance to bac:-

terial invasion is but another way of expressing this fact" (Hawkins).

It has been urged that the anatomical relations of the meso-appendix

and the adjacent peritoneal folds are such that distention of the caecum,

or of the lower portion of the ileum, may cause dragging with torsion and

interfere seriously with the blood supply of the tube. The swelling of the

mucosa so induced may be an important factor in the infection of its

tissues.

Fowler suggests, and brings a case in support, that in some of these

eases the necrosis is due to the thrombosis of a large arterial branch.

Immediate Effects of the Perforation, (a) Acute General Peritonitis.

—

If the appendix is free, without adhesions, the perforation may lead at

once to a wide-spread peritonitis. The inflammation varies much in viru-

lence, depending aj)parently upon the infecting organism. The worst

cases are those in which the streptococcus pyogenes is present. A general

peritonitis is more common in the acute infective appendicitis than in

the other forms. It probably results less frequently from direct perfora-

tion, or slougliing of the appendix, than from extension of inflammation

from a local peri-appendicular abscess.

{b) Localized Peritonitis, with Abscess.—Perforation leads usually to

the formation of a circumscribed intra-peritoneal abscess cavity, which
varies in situation with the position of the appendix, and in size from a

walnut to a cocoanut. Perhaps the most common situation is on the

psoas muscle, just at the angle between the ileum and the caecum. The
perforated appendix, however, may be within the pelvis, or upon the

promontory of the sacrum, or lie between the coils of small bowel in

the neighborhood of the umbilicus. A common situation for the large

circumscribed intra-peritoneal abscess is in the iliac region midway be-

tween the navel and the anterior superior spine. Perforation, adhesive

peritonitis, and the production of a localized abscess may proceed without
causing any serious symptoms, and the condition may be found when
death has resulted from accident or from some intercurrent affection.

The contents of the abscess may be a grayish yellow, thick pus, usually

with a strong fgecal odor ; but in the old, limited, small abscesses it is

usually dark gray in color, and horribly offensive. The appendix may be
found free in the localized abscess; in other instances it is so covered
with pus and inflammatory exudate that it is impossible to flnd it. While
m a majority of all instances the abscess cavity, even when large, is intra-

peritoneal, there may be

—

(c) Extensive Extra-Peritoneal Suppuration.—When an appendix per-
forates, it lies, of course, in immediate contact with the peritonaaum ; if

on the iliac fascia, or the wall of the pelvis, or behind the ctecum, the ad-
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liesion may take place in such a way that the perforation occurs into the

retro-peritoneal tissue. In these days of operation we do not so often see

the extensive retro-peritoneal abscesses due to appendix disease. The pus

may pass beneath the iliac fascia and appear at Poupart's ligament, in

which situation external perforation may occur and recovery take place.

The pus may be chiefly in the retro-peritoneal tissue m the flank, forming

a large perinephritic abscess. In a case under the care of Gardner, of

Montreal, an enormous abscess cavity developed in this situation, which

contained air, pushed up the diaphragm nearly to the second rib and pro-

duced the symptoms of pneumothorax. Perforation of the pleura may

occur in these cases, forming a f^cal pleural fistula. The pus may extend

along the psoas muscle and may perforate the hip joint, or pass to the

neighborhood of the rectum, or produce multiple abscesses o the scrotum;

or, passing through the obturator foramen, form a large g^^^te^l

Both the intra- and extra-peritoneal appendix abscess may perfoiate into

fhe bladder or into the bowel, and recovery may follow, though there is

greater danger in perforation into the latter. The appendix has been

discharged per anum.
. j- -i.-

Remote Effects.-The remote effects of perforative appendicitis aie

intelsTng. IlLorrhage may occur. In one of my cases the appendix

was adheiLt to the promontory of the sacrum, and ^^^^^"^"^'^^^
perforated in two places into the ileum. Death resulted from profuse

hemorrhage. Case; are on record in which the internal iliac artery or

?he de p Scumflex iliac artery has been opened. Suppurative py ephle-

S istay result from inflammation of the -enteric veins near

forited aiDnendix. Two instances of it have come under my notice
,

m

of suppuration m the liver
extensive inflammation

and one of my patients had for months oedema of the light leg, wi

'flwrgTdditional facts ma, be mentionod, bearing on the

^"te'-Appendiciti, U a disease of joung persons. Acoording to Fit..
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s statistics, more than fifty per cent of the cases occur before the twentieth

vyear; according to Einhorn's, sixty per cent between the sixteenth and

• thirtieth years. It has been met with as early as the seventh week, but it

is rarely seen prior to the third year.

Sex.—It is much more common in males than in females, eighty per

c cent of the former in tlie table of Fitz. In Hawkins's series, one hundred

;iand sixty-one were males and sixty-three females. Contrary to the gen-

eral experience, the Munich figures given by Einhorn indicate a relatively

^greater number of women attacked.

Occupation.—Persons whose work necessitates the lifting of heavy

^weights seem more prone to the disease. Trauma plays a very definite

'role, and in a number of cases the symptoms have followed very closely a

fall or a blow.

Indiscretions in diet are very prone to bring on an attack, particularly

in the recurring form of the disease, in which pain in the appendix region

i:not infrequently follows the eating of indigestible articles of food. I have
' been impressed, too, with the number of cases in boys in which there has

; been a history of gorging with peanuts.

Symptoms.—In a large proportion of all cases of acute appendicitis

tthe following symptoms are present: (1) Sudden pain in the abdomen,

uusually referred to the right iliac fossa; (2) fever, often of moderate

^grade; (3) gastro-intestinal disturbance—nausea, vomiting, and frequently

constipation
; (4) tenderness or pain on pressure in the appendix region.

Such a group of symptoms in a young person, particularly following

a an indiscretion in diet or an injury or strain, in the absence of signs of

' hernia, indicate the existence of appendicitis; they do not suggest in any

vway the nature of the lesion, whether obliterative, ulcerative, or an acute

:: necrotic appendicitis. We may first consider more fully these general

s symptoms of the disease.

Pain.—A sudden, violent pain in the abdomen is, according to Fitz,

: the most constant, first, decided symptom of perforating infiammation of

: the appendix, and occurred in eighty-four per cent of the cases analyzed
' by him. In fully half of the eases it is localized in the right iliac fossa,

bbut it may be central, diffuse, or indeed in almost any region of the abdo-

I! men. Even in the cases in which the pain is at first not in the appendix

region, it is usually felt here within thirty-six or forty-eight hours. It

: may extend toward the periuEeum or testicle. It is sometimes very sharp

I and colic-like, and eases have been mistaken for nephritic or for biliary

colic. Some patients speak of it as a sharp, intense paiji—serous-mem-
brane pain ; others as a dull ache—connective-tissue pain. While a very

valuable symptom, pain is at the same time one of the most misleading.

Some of the forms of recurring pain in the appendix region Talamon has
called appendicular colie. The condition is believed to be due to partial

' occlusion of the lumen, leading to violent and irregular peristaltic action

of the circular and longitudinal muscles in the expulsion of the mucus.
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Pever.—A rise in the temperature follows rapidly upon the pain, and

is one of the most valuable of the symptoms of the early stage of appendi-

citis. An initial chill is very rare. The fever_may be moderate, from

100° to 103° ; sometimes in children at the very outset the thermometer

liTSy r'egTster above 103-5°. The thermometer is one of the most trust-

worthy guides in the diagnosis of acute appendicitis. Pain in the right

iliac fossa without fever, in an acute attack, rarely means appendicitis.

When a localized abscess has formed, and in some very virulent cases of

general peritonitis, the temperature' may be almost normal, but at this

stage there are other symptoms which indicate the gravity of the situation.

The pulse is quickened in proportion to the fever.

Gastro-intestinal Disturbance.-The tongue is usually furred and moist,

seldom dry. Nausea and vomiting are symptoms which may be absent,

but which are commonly present in the acute perforative cases. The

vomiting rarely persists beyond the second day in favorable cases. Con-

stipation isjhe rule, but the attack may set in with diarrhoea, particularly

in children. „ , x- j.i
•

Local Signs.—Inspection of the abdomen is at first negative; there is

no distention, and the iliac foss^ look alike. On palpation there are usu-

ally from the outset two important signs-namely, greatjension^t the

rieht rectus muscle, and tenderness or actual pain on deep pressure.. Ihe

Jfscular rigidity may be so great that a satisfactory examination cannot

be made without an anaesthetic. McBurney has called attention to the

value of a localized point of tenderness on deep pressure, which is situated

at the intersection of a line drawn from the navel to the anterior supenor

spine of the ilium, with a second, vertically placed, corresponding to the

outer edge of the right rectus muscle. Firm, deep, contmuous pressure

with one finger at this spot causes pain, often of the most exquisite cha,--

acter In addition to the tenderness, rigidity, and actual pam on deep

pressure, there is usually to be felt in a majority of the cases an indura ion

0 swell ng. In some cases this is a boggy, ill-defined mass m tlie situa-

te of tlte caecum; more commonly the swelling is cn—bed a^^^^^

definite, situated in the iliac fossa, two or three fingers ^^^/^'^^^ f 7^

Poupar 's ligament. Some have been able to feel and roll beneath the

fi:rs the thickened appendix. The later tlie -e --s un er ol.^^^^^^^^

tin? the greater the probability of the existence of a well-maiked tumor

mass It'rfot t be forgotten that there may be neither tumor mass nor

XatLn to be felt in some of the most intensely virulent cases of per-

ma;'be.mentioned great irritability of the bladder, which

1 have known to Jd to the diagnosis of cystitis. It may
^^^jy^l

symptom. The urine is scanty and often contains albumin and ndica^
symptom._

moment The attitude is somewhat suggestive, the,

; dot right leg i, se:„i-flexed.. Exanunation ;.r

rcc^X the early stages rarely gives any informat,on of value, unless the
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appendix lies well over the brim of the pelvis, or unless there is a large

abscess cavity.

There are three possibilities in any case of appendicitis presenting the
^

above symptoms: (1) Gradual recovery, (2) the formation of a local ab-

scess, and (3) the development of a general peritonitis.
|

Recovery is the rule. Out of 264 cases at St. Thomas's Hospital

with the above-mentioned clinical characters, 190 recovered. In one in-

stance the appendix was removed, and in two, attempts were made to re-

move it (Hawkins). There are surgeons who claim that the getting

well in these cases does not mean much ; that the patients have recur-

rences and are constantly liable to the graver accidents of the disease.

This, I feel sure, is an unduly dark picture. I have known personally

numbers of cases in which, after one or two attacks, the individuals have

remained in perfect health.

In a case which is proceeding to recovery the pain lessens at the end

of the third or fourth day, the temperature falls, the tongue becomes
^

cleaner, the vomiting ceases, the local tenderness is less marked, and
jj

the bowels are moved. By the end of a week the acute symptoms have
;

•subsided. The entire attack may not last more than ten days. In other

instances slight fever persists, and it may be two or three weeks before

convalescence is established. An induration or an actual small tumor

mass from the size of a walnut to that of an egg may persist—a condition

in which patients are very liable to a recurrence.

In these cases there is either a chronic appendicitis without perforation

or involvement of the serous surface,- or there is involvement of the peri-

toneal surface, usually from perforation, with a sero-fibrinous exudate and

an agglutination of the contiguous parts. In the cases with a well-defined

tumor, whether large or small, there is almost always pus formation.

Local Abscess Formation.—As a result of ulceration and perforation,

sometimes following the necrosis, rarely as a sequence of the diffuse ap-

pendicitis, the patient has the train of symptoms above described ; but at

the end of the first week the local features persist or become aggravated.'

The course of the disease may be indeed so acute that by the end of the

fourth or fifth day there is an extensive area of induration in the right

iliac fossa, with great tenderness, and operations have shown that even at

this very early date an abscess cavity may have formed. Though as a

rule the fever becomes aggravated with the onset of suppuration, this is

not always the case. The two most important elements in the diagnosis

of abscess formation are the gradual increase of the local ti\mor and the

aggravation of the general symptoms. IN'owadays, when operation is so

frequent, we have opportunities of seeing the abscess in various stages of

I development. Quite early the pus may lie between the Cfficum and the

( coils of the ileum, with the general peritoneum shut off by fibrin, or there

i is a sero-fibrinous exudate with a slight amount of pus between the lower

( coils of the ileum. The abscess cavity may be small and lie on the psoas
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muscle, or at tlie,edge of the promontory of the sacrum, and never reach

a palpable size. The sac, when larger, may be roofed in by the small bowel

and present irregular processes and pockets leading in different directions.

In larger collections in the iliac fosSa the roof is generally formed by the

abdominal wall. Some of the most important of the localized abscesses

are those which are situated entirely within the pelvis. The various di-

rections and positions into which the abscess may pass or perforate have

already been referred to under morbid anatomy, but it may be here men-

tioned again that, left alone, they may discharge externally, or burrow in

various directions, or discharge through the rectum, vagina, or bladder.

Death may be caused by septicemia, by perforation into an artery or vem,

or by pylephlebitis.

General Peritonitis.—This may be caused by direct perforation of the

appendix and general infection of the peritoniEum before any delimiting

inflammation is excited. In a second group of cases there has been an at-

tempt at localizing the infective process, but it fails, and the general peri-

toneum becomes involved. In a third group of cases a localized focus of

suppuration exists about an inflamed appendix, and from this perforation

takes place.
. .

Death in appendicitis is due usually to general peritonitis.

We see at operations all grades of the aflection, from the mildest, in

which the serous surface is injected, turbid, and sticky, but without lymph

or effusion, except in the immediate neighborhood of the perforated ap-

pendix In other cases there is a fibrinous exudate gluing the coils

together and a variable amount of turbid serous fluid. In other instances

as the abdomen is opened, pus wells out, and there is a diffuse purulent

inflammation of the peritoneum. It is interesting, however, to note the

comparative rarity of fatal peritonitis from appendix disease m general

medical work. In 450 consecutive autopsies on patients dead m my wards

there was not a single instance of general peritonitis from appendix dis-

ease. On the surgical side there have been admitted during the same

period ten cases of diffuse peritonitis from this cause. Eight were op^

erated upon; all died. In nine cases there was found a perforated and

more or'less' gangrenous appendix, with little or no

tion: in one case rupture of an abscess caused the general peritonitis.

ke gravity of appendix disease lies in the fact that from the very on t

set mperitoni/JLyU infected; the iniUal sy^P^^^-^jfP<-;;^::;^:

nausea and vomiting, fever, and local tenderness, pre nt -

may indicate a wide-spread infection of tUs memirane. Jl^e on^^

usually sudden, the pain diffuse, not ^'-^y^
^^'^'^^'il^^^^

fossa, but it is not so much the character as the
Sf-^^V

f

symptoms from the outset that makes one suspicious of ^ g^^^^^^^

tonids Abdominal distention, diffuse tenderness, and absence of ab-

rial movements are the most trustworthy ^ocaUign. u they a^^^

really so trustworthy as the general symptoms. The initial nausea
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vomiting persist, the pulse becomes more rapid, the tongue is dry, the

urine scauty. In very acute cases, by the end of twenty-four hours the

abdomen may be distended. By the third and fourth days the classical!

1 picture of a general peritonitis is well established—a distended and;

I motionless abdomen, a rapid pulse, a dry tongue, dorsah decubitus withl,

! the knees drawn up, and an anxious, pinched, Hippocratic facies. I

Fever is an uncertain element. It is usually present at first, but if the

physician does not see the case until the third or fourth day he should

not be deceived by a temperature below 100-5°. The pulse is really a

better indication than the temperature. One rarely has any doubt on the

third or fourth day whether or not peritonitis exists, but it must be

acknowledged that there are exceptions which trouble the judgment not a

little. While on the one hand, without suggestive symptoms, a laparotomy

has disclosed an unexpected general peritonitis, on the other, with severe

constitutional symptoms and apparently characteristic local signs, the

peritonaeum has been found smooth.

Relapsing Appendicitis.—Pepper, in 1883, called attention to the

remarkable liability to relapse in perityphlitis. The patient gets well

and all trace of induration and tenderness disappears ; then in three or

four months, or earlier, he again has fever, pain, and local signs of trouble.

The attacks may recur for years. The cases which recover with the per-

sistence of an induration or tumor mass are most prone to relapse. There

are more severe cases in which the intervals between the attacks are very

short, and the patient becomes a chronic invalid. After repeated attacks,

however, recovery may be perfect. The frequency of recurrence is diffi-

cult to estimate. Fitz places it at 44 per cent, Hawkins at 23-6 per cent.

The recent statistics of operations given by Deaver, Murphy, and others

indicate how common must be this type of the disease. Bull has collected

442 operations in chronic relapsing appendicitis by eighty surgeons, with

a mortality of 1-8 per cent, but he thinks that 5 or 6 per cent would be a

fairer estimate.

The morbid condition in this form is either a simple obliterative ap-

pendicitis with or without adhesions, or an adherent, perhaps perforated,

appendix with a small localized abscess circumscribed by dense fibroid

tissue.

Diagnosis.—Appendicitis is by far the most common inflammatory
condition, not only in the cgecal region, but in the abdomen generally in

persons under thirty. The surgeons have taught us that, almost without
exception, sudden pain in the right iliac fossa, with fever and localized

tenderness, with or without tumor, means appendix disease. There are
certain diseases of the abdominal organs characterized by pain which are
apt to be confounded with appendicitis. Biliary colic, kidney colic, and
the colicky pains at the menstrual period in women have in some cases to be
most carefully considered. I have not met with an instance of either renal
or hepatic calculus causing any difficulty in diagnosis, but a patient was
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admitted to my wards a few months ago with a history of very sudden

onset of severe pain three days previously in the right side of the abdo-

men and with an ill-defined tumor mass low in the right flank. Fortu-

nately she was transferred at once to the surgical side for operation, and

the condition proved to be an acutely distended and inflamed gall-bladder

almost on the point of perforating.
,

Disease of the tubes and pelvic peritonitis may simulate appendicitis

very closely, but the history and the local examination under ether should

in most cases enable the practitioner to reach a diagnosis. I have seen

several cases supposed to be recurring appendicitis which proved to be

tubo-ovarian disease.

The Dietl's crises in floating kidney and the odd, anomalous, condi-

tion of enteroptosis in neurotic patients may cause some little difficulty.

Both intussusception and internal strangulation may present very

similar symptoms, and if the patient is only seen at the latter stages, when

there is diffuse peritonitis and great tympany, the features may be almost

identical. Faecal vomiting, which is common in obstruction, is never
.

seen in appendicitis, and in children the marked tenesmus and bloody

stools are important signs of intussusception. It is not often difficult

when the cases are seen early and when the history is clear, but mistakes

have been made by surgeons of the first rank.

Acute hemorrhagic pancreatitis may also produce symptoms very hke

those of appendicitis with general peritonitis. Typhoid l^^J^-

mistaken for appendicitis. I was told of a case recently m one of the

wfhosnTtals of this country in which the fever, the presence of a tender

indi^S^^^ Ut iliac Lsa, seemed to indicate so clearly appendix

dteTse rat an operation was performed, but the induration was found to

t the swollen ileum and adjacent glands. In a person who had had pr -

v ous appendicitis the diagnosis ^^'^^^^'^
'f^^^^^^

mentioned by Da Costa. Late in the convalescence of typhoid fever

^"•'I^Xfmarof course simulate appendieitis ve.y elosely. and it ™y

require a very keen judgmont to make a d,^nos,^

Mucous colitis witli enteralgia m nenous women
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taken for appendicitis. In two instances of the kind I have prevented
proposed operation, and I have heard of cases in which the appendix has

been removed.

Perinephritic and pericaecal abscess from perforation of ulcer, either

simple or cancerous, and circumscribed peritonitis in this region from
other causes, can rarely be differentiated until an exploratory incision is

made.

Chronic obliterative cannot always be differentiated from perforative

appendicitis, and in intensity of pain, severity of symptoms, and, in rare in-

stances, even in the production of peritonitis, the two may be identical.

Briefly stated, localized pain in the right iliac fossa, with or without
induration or tumor, the existence of McBurney's tender point, fever,

furred tongue, vomiting, with constipation or diarrhoea, indicate appendi-'
citis. The occurrence of general peritonitis is suggested by increase and
diffusion of the abdominal pain, tympanites (as a rule), marked aggrava-
tion of the constitutional symptoms, particularly elevation of fever and
increased rapidity of the pulse. Obliteration of hepatic dullness is rarely
present, as the peritonaeum in these cases does not often contain gas.

Prognosis.—While we cannot overestimate the gravity of certain
forms of appendicitis, it is well to recognize that a large proportion of all

2ases recover. It is the element of icncertainty in individual cases which
has given such an impetus to the surgical treatment of the disease. That
m inflamed appendix may heal perfectly, even after perforation, is shown
by instances (post mortem) of obliterated tubes firmly imbedded in old
^car tissue. We have not had a full knowledge of the nat.ural history of
;he disease. As J. William White remarked last year in his address at
he College of Physicians, Philadelphia, " We are in special need of re-
lable medical statistics as to this point." These have now been supplied
n the admirable monograph of Hawkins (London, 1895), in which he has
malyzed the cases at St. Thomas's Hospital, 364 in number. The work is
;o be commended particularly to surgeons, since, while written from the
itandpomt of the physician and pathologist, the author is fully alive to
he surgical aspects of the disease, and does am^ile' justice to the work of
Vmerican operators. His figures are as follows : {a) Peritonitis, limited
0 the right ihac fossa, and not proceeding to the formation of pus, 190
=ases, no deaths

;
{b) peritonitis, similarly localized, but ending in the

ormation of pus (perityphlitic abscess), 38 cases, with 10 deaths; (c) o-en-
•ral peritonitis, 36 cases, with 27 deaths. This gives a total mortality of
4 per cent. Fifty-nine of the 264 patients had had one or more previous
ttacks; 45 of these had simple " perityphlitis," and all recovered; of 7
nth abscess formation, 3 died

; of 7 with general peritonitis, 3 died. These
ipres compare very favorably with those collected by Porter • Removal t
;E appendix during the attack, 19-7 per cent mortality

; incision and
rainage of abscess, 18-18 per cent. The statistics of individual operators
ive a much more favorable showing, and we may say that in acute cases
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without generalized peritonitis, and in the localized appendicular abscess,

the percentage of deaths in the hands of good surgeons is now very much

lower.

Dr. Bloodgood has kindly furnished me the details of the cases oper-

ated upon in the wards of my colleague, Halsted, in the surgical depart-

ment of the Johns Hopkins Hospital to June 1, 1895. Very many of

these cases were admitted to my wards and transferred at once.

Of 53 cases, 10 were admitted with general peritonitis, confirmed by

operation or autopsy. Two only of these, moribund when admitted, were

not operated upon. In all there was a perforated and gangrenous appen-

dix. There were operations upon 17 cases of peri-appendicular abscess;'

1 death followed from broncho-pneumonia in a patient with chronic

nephritis and amyloid disease. Of 14 cases of acute appendicitis operated

upon there was 1 death from wide-spread acute pneumonia on the second

day. Of 12 cases of the chronic relapsing form operated on between the

attacks there were, no deaths.
, . . ,

Treatment.—So impressed am I by the fact that we physicians lose

lives by temporizing with certain cases of appendicitis, that I prefer, in

hospital work, to have the suspected cases admitted directly to the surgical

side The general practitioner does well to remember whether his lean-

ings be toward the conservative or the radical methods of treatment-that

the surgeon is often called too late, never too early.

There is no medicinal treatment of appendicitis. There are remedies

which will allay the pain, but there are none capable in any way of con-

trolling the course of the disease.^ '
Rest in bed, a light diet, measures

directed to allay the vomiting-upon these all are agreed. There are two

prts on which the profession is very much divided, namely, the use of

opium and of saline purges. The practice of givdng opium m some form

in appendicitis and peritonitis is almost universal with physicians Sur-

Teon'sfon the other 'hand, almost unanimously condemn the p-actice^ as

obscu ing the clinical picture and tending to give a false sense of secur y

Ind they control the situation, I think we should-deferriiig m thi

matter to thefr Judgment-give less opium, and trust to the persistent use

^:^trlyin the -as. whirls—dl.

SL life of the patient ^^^P^

^
inrcypst experience, as Mci^uiney,

to ,ee, too that ,ome «"Seo°s o^-e la^s'

state that they never employ puigatives. J-iiej
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think, when there are signs of the formation of a local abscess. If useful

at all, it is when general peritonitis has been established, but then, as a

rule, the mischief is done, and purgatives cannot influence the result.

Operation_is indicated in all cases of acute inflammatory trouble in the

caecal region, whether tumor is present or not, when the general symptoms
are severe, and lohen by the fJiird clay the feahtres of the case point to a
progressive lesion. The mortality from early operation under these cir-

cumstances is very slight.

In recurring appendicitis, when the attacks are of such severity and
frequency as seriously to interrupt the patient's occupation, the figures

already given show how slight the mortality is in the hands of capable
operators. Unfortunately, in hospital practice too many cases are brought
in with general peritonitis—a condition in which operation is rarely suc-

cessful.

III. INTESTINAL OBSTRUCTION.

Intestinal obstruction may be caused by strangulation, intussusception,

twists and knots, strictures and tumors, and by abnormal contents.

Etiology and Pathology.—(«) Strangulation.—This is the most
frequent cause of acute obstruction, and occurred in thirty-four per cent
of the 295 cases analyzed by Fitz,* and in thirty-five per cent of the 1,134
cases of Leichtenstern.f Of the 101 cases of strangulation in Fitz's table,

which has the special value of having been carefully selected from the
literature since 1880, the following were the causes : Adhesions, 63 ; vitel-

line remains, 21 ; adherent appendix, 6 ; mesenteric and omental slits, 6

;

peritoneal pouches and openings, 3 ; adherent tube, 1 ;
peduncular tu-

mor, 1. The bands and adhesions result, in a majority of cases, from for-
mer peritonitis. A number of instances have been reported following
operations upon the pelvic organs in women. The strangulation may be
recent and due to adhesion of the bowel to the abdominal wound or a
coil may be caught between the pedicle of a tumor and the pelvic wall.
Such cases are only too common. Late occlusion after recovery from the
operation is due to bands and adhesions.

The vitelline remains are represented by Meckel's diverticulum, which
forms a finger-like projection from the ileum, usually within eighteen
inches of the ileo-cfecal valve. It is a remnant of the omphalo-mesenteric
duct, through which, in the early embryo, the intestine communicated
with the yolk-sac. The end, though commonly free, may be attached to
the abdominal wall near the navel, or to the mesentery, and a ring is thus
formed through which the gut may pass.

Seventy per cent of the cases of obstruction from strangulation occur

* Transactions of the Congress of American Physicians and Surgeons, vol. i, 1889.
The percentages of his tables are used throughout this section.

+ Von Ziemssen's Encyclopaadia of Practical Medicine.
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in males
;
forty per cent of all the cases occur between the ages of fifteen

and thirty years. In ninety per cent of the cases of obstruction from

these causes the site of the trouble is in the small bowel; the position

of the strangulated portion was in the right iliac fossa in sixty-seven

per cent of the cases, and in the lower abdomen in eighty-three per

cent.

(b) Intussusception.—In this condition one portion of the intestine

slips into an adjacent portion, forming an invagination or intussusception.

The two portions make a cylindrical tumor, which varies in length from a

half-inch to a foot or more. The condition is always a descending intus-

susception, and as the process proceeds, the middle and inner layers in-

crease at the expense of the outer layer. An intussusception consists of

three layers of bowel : the outermost, known as the intnssuscipiens, or re-

ceiving layer; a middle or returning layer; and the innermost or entermg

layer. The student can obtain a clear idea of the arrangement by makmg

the end of a glove-finger pass into the lower portion. The actual condi-

tion can be very clearly studied in the post-mortem invaginations which

are so common in the small bowel of children. In the statistics of Fitz

93 of 295 cases of acute intestinal obstruction were due to this cause. Ot

these, 52 were in males and 27 in females. The cases are most common m

early life, thirty-four per cent under one year and fifty-six per cent under

the tenth year. No definite causes could be assigned_ m 42 of the cases

;

in the others diarrhoea or habitual constipation had existed.

The site of the invagination varies. We may recognize (1) an ileo-ccecal,

when the ileo-c^cal valve descends into the colon. There are cases m

whiSrS'Ts so extensive that the valve has been felt per rectum, ihis

form occurred in seventy-five per cent of the cases. In thejjZ.o-coZtc the

lower part of the ileum passes through the ileo-cascal valve. (2) ihe ileal,

in which the ileum is alone involved. (3) The colic, in which it is con-

fined to the large intestine. And (4) colico-rectal, in which the colon and

rectum are involved. ,

Irregular peristalsis is the essential cause of intussusception, ^ oth-

xiagel found in the localized peristalsis caused by the faradic current that

?t was not the descent of one portion into the other, but the diwmg up

Of the receiving layer by contraction of the longittidind coat. Invagina-

tion mav follow any limited, sudden, and severe peristalsis,

"he post-mortem examination, in a case of death from intussuscep-

tion the condition is very characteristic. Peritonitis may be present or

r^cl i::^:ctrn of Serous membrane, ^hen deatl_^

it may do from shock, there is little to be seen The
^^^^^^

affected is large and thick, and forms an elongated

outline. The parts are swollen and congested owing to tl^e constn^^^^^^^

of the mesentery between the layers. The entire mass may be of a d^^^^^^

-livid-red color. If very recent there is only congestion, and peihap a

Xltyer^Ilyrn,^, and the intussusception can be reduced, but when it
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has lasted for a few days, lympli is thrown out, the layers are glued to-

gether, and the entering portion of the gut cannot be witlidrawn.

The anatomical condition accounts for the presence of the tumor, which

exists in two thirds of all cases; and the engorgement, which results from

th3 compression of the mesenteric vessels, explains the frequent occurrence

of blood in the discharges, which has so important a diagnostic value. If

the patient survives, necrosis and sloughing of the invaginated portion

may occur, and if union has taken place between the middle and outer

layer, the calibre of the gut may be restored and a cure in this way ef-

fected. Many cases of the kind are on record. In the Museum of the

Medical Faculty of McGill University are 17 inches of small intestine,

which were passed by a lad who had had symptoms of internal strangula-

tion, and who made a complete recovery.

(c) Twists and Knots.—Volvulus or twist occurred in 42 of the 295

cases. Sixty-eight per cent were in males. It is most frequent between

the ages of thirty and forty. In the gi'eat majority of aU cases the twist

is axial and associated with an u.nusually long mesentery. In fifty per

cent of the cases it was in the sigmoid flexure. The next most common
situation is about the caecum, which may be twisted upon its axis or bent

upon itself. As a rule, in volvulus the loop of bowel is " simply twisted

upon its long axis, and the portions at the end of the loop cross each other

and so cause the strangulation. It occasionally happens that one portion

of the bowel is twisted about another.

(d) Strictures and Tumors.—These are very much less important

causes of acute obstruction, as may be judged by the fact that there are

only 15 instances out of the 295 cases, in 14 of which the obstruction oc-

curred in the large intestine. On the other hand, they are common causes

of chronic obstruction.

The obstruction may result from : (1) Congenital stricture. These

are exceedingly rare. Much more commonly the condition is that of com-
plete occlusion, either forming the imperforate anus or the congenital

defect by which the duodenum is not united to the pylorus. (2) Simple

cicatricial stetiosis, which results from ulceration, tuberculous or syphi-

litic, more rarely from dysentery, and most rarely of all from typhoid

ulceration. (3) Mto groioths. The malignant strictures are due chiefly

to cylindrical epithelioma, which forms an annular tumor, most com-
monly met with in the large bowel, about the sigmoid flexure, or the

descending colon. Of benign growths, papillomata, adenomata, lipomata,

and fibromata occasionally induce obstruction. (4) Compression and trac-

tion. Tumors of neighboring organs, particularly of the pelvic viscera,

may cause obstruction by adhesion and traction ; more rarely, a coil, such
as the sigmoid flexure, filled with fjBces, compresses and obstructs a
neighboring coil. In the healing of tuberculous peritonitis the contrac-
tion of the thick exudate may cause compression and narrowing of the
coils.
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(e) Abnormal Contents—roreign bodies, such as fruit stones, coins,

pins, needles, or false teeth, are occasionally swallowed accidentally, or by

lunatics on purpose. Round worms may become rolled into a tangled

mass and cause obstruction. In reality, however, the majority of foreign

bodies; such as coins, buttons, and pins, swallowed by children, cause no

inconvenience whatever, but in a day or two are found in the stools. Occa-

sionally such a foreign body as a pin will pass through the oesophagus and

will be found lodged in some adjacent organ, as in the heart (Peabody),

or a barley ear may reach the liver (Dock).

Medicines, such as magnesia or bismuth, have been known to accumu-

late in the bowels and produce obstruction, but in the great majority of

the cases the condition is caused by fsBces, gall-stones, or enteroliths.
^

Of

44 cases, in 23 the obstruction was by gall-stones, in 19 by faeces, and m 2

by enteroliths. Obstruction by faeces may happen at any period of life.

As mentioned when speaking of dilatation of the colon, it may occur an

young children and persist for weeks. In fascal accumulation the large

bowel may reach an enormous size and the contents become very hard.

The retained masses may be channeled, and small quantities of faecal mat-

ter are passed until a mass too large enters the lumen and causes obstruc-

tion. There may be very few symptoms, as the condition may be borne

for weeks or even for months.

Obstruction by gall-stones is not very infrequent, as may be gathered

from the fact that twenty-three cases were reported in the literature m
eight years. Eighteen of these were in women and five in men. In six

sevenths of the cases it occurred after the fiftieth year. The obstruction

is usually in the ileo-ceecal region, but it may be in the duodenum. These

large solitary gall-stones ulcerate through the gall-bladder, usually into

the small intestine, occasionally into the colon. In the latter case they

rarely cause obstruction. Courvoisier has collected one hundred and thirty-

one cases in the literature.

Enteroliths may be formed of masses of hair, more commonly of the

phosphates of lime and magnesia, with a nucleus formed of a foreign body

or of hardened f^ces. Nearly every museum possesses specimens ot this

kind. They are not so common in men as in ruminants, and, as indicated

in Fitz's statistics, are very rare causes of obstruction.
. . ,

Svmptoms.-(a) Acute Obstrnction.-Constipation pain m the abdo-

men and vomiting are the three important symptoms. Pam sets m early

Tnd may come of abruptly while the patient is walking or, -or-om-

monly, during the performance of some action. It is at fi^^^

^J^^^^y

n

character, but subsequently it becomes continuous and very intenseJ
om

iting follows quickly and is a constant and most distressing symptom. At

fi st'the conLts of the stomach are voided, and then Sro^^.
stained material, and soon, in cases of acute and

^^^^^^^^^^

the material vomited is a brownish-black liquid, with a distinctly isecai

fdor SseqTence of gastric, bilious, and, finally, stercoraceous vomit-
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ing is perhaps the most important diagnostic feature of acute otstruction.

The constipation may be absolute, without the discharge of either faeces

or gas. Very often the contents of the bowel below the stricture are dis-

charged. Distention of the abdomen usually occurs, and when the large

bowel is involved it is extreme. On the other hand, if the obstruction is

high up in the small intestine, there may be very slight tympany. At

first the abdomen is not painful, but subsequently it may become acutely

tender.

The constitutional symptoms from the outset are severe. The face is

pallid and anxious, and finally collapse symptoms supervene. The eyes

become sunken, the features pinched, and the skin is covered with a cold,

clammy sweat. The pulse becomes rapid and feeble. There may be no

fever; the axillary temperature is often subnormal. The tongue is dry

and parched and the thirst is incessant. The urine is high-colored, scanty,

and there may be suppression, particularly when the obstruction is high

up in the bowel. This is probably due to the constant vomiting and the

small amount of liquid which is absorbed. The case terminates as a rule

in from three to six days. In some instances the patient dies from shock

or sinks into coma.

(b) Symptoms of Chronic Obstruction.—When due to faecal impaction,

there is a history of long-standing constipation. There may have been

discharge of mucus, or in some instances the ftecal masses have been chan-

neled, and so have allowed the contents of the upper portion of the

bowel to pass through. In elderly persons this is not infrequent; but

examination, either per rectum or externally, in the course of the colon,

will reveal the presence of hard scybalous masses. There may be retention

of faeces for weeks without exciting serious symptoms." In other instances

there are vomiting, pain in the abdomen, gradual distention, and finally

the ejecta become faecal. The hardened masses may excite an intense

colitis or even peritonitis.

In stricture, whether cicatricial or cancerous, the symptoms of obstruc-

tion are very diverse. Constipation gradually comes on, is extremely varia-

ble, and it may be months or even years before there is complete obstruc-

tion. There are transient attacks, in which from some cause the faeces

accumulate above the stricture, the intestine becomes greatly distended,

and in the swollen abdomen the coils can be seen in active peristalsis. In
such attacks there may be vomiting, but it is very rarely of a faecal char-

acter. In the majority of these cases the general health is seriously im-
paired

; the patient gradually becomes anaemic and emaciated, and finally,

iti an attack in which the obstruction is complete, death occurs with all

the features of acute occlusion or the case may be prolonged for ten or
twelve days.

Diagnosis.— (ffl) The Situation of the Obstruction.—Hernia must
be excluded, which is by no means always easy, as fatal obstruction may
occur from the involvement of a very limited portion of the gut in the
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external ring or in the obturator foramen. Mistakes from both of these

causes have come under my observation
;
they were cases in which it was

impossible to make a diagnosis other than acute obstruction. Timely

operation would have saved both lives. A thorough rectal and vaginal

examination should be made, which will give important information as to

the condition of the pelvic' and rectal contents, particularly in cases of

intussusception, in which the descending bowel can sometimes be felt. In

cases of obstruction high up the empty coils sink into the pelvis and can

there be detected. Eectal exploration with the entire hand is of doubtful

value. In the inspection of the abdomen there are important indications,

as the special prominence in certain regions, the occurrence of definite,

well-defined masses, and the presence of hypertrophied coils in active

peristalsis. John Wyllie has recently called attention to the great value

in diagnosis of the " patterns of abdominal tumidity." * In obstruction

of the lower end of the lai'ge intestine not only may the horseshoe of the

colon stand out plainly, when the bowel is in rigid spasm, but even the

pouches of the gut may be seen. When the caecum or lower end of the

ileum is obstructed the tumidity is in the lower central region, and during

spasm the coils of the small bowel may stand out prominently, one above

the other, either obliquely or transversely placed—the so-called " ladder

pattern." In obstruction in the duodenum or jejunum there may only 1

be slight distention of the upper part of the abdomen, associated usually/

with rapid collapse and anuria.

In the ileum and cfficum the distention is more in the central portion

'

of the abdomen ; the vomiting is distinctly fajcal and occurs early. In

obstruction of the colon, tympanites is much more extensive and general.

Tenesrnus is more common, with the passage of mucus and blood. The

course is not so quick, the collapse does not supervene so rapidly, and the

urinary secretion is not so much reduced.

In obstruction from stricture or tumor the situation can in some cases

be accurately localized, but in others it is very difficult. Digital examina-

tion of the rectum should first be made. The rectal tube may then be

passed, but it is impossible to get beyond the sigmoid flexure. In the use

of the rigid tSBTthere is danger of perforation of the bowel in the neigh-

borhood of a stricture. The quantity of fluid which can he passed mto

the large intestine should be estimated. The capacity of thejarge bmvel

is about six quarts. The safe limits' of pressure have been determined to

be under ten feetln an infant and twenty feet in an adult. To thorough-

ly irrigate the bowel the patient should be chloroformed and should lie on

the back or on the side—best on the back, with the hips elevated. Treves

suggests that the c^cal region should be auscultated during the passage of

the fluid. For diagnostic purposes the rectum may be inflated, either by

the bellows or by the use of bicarbonate of soda and tartaric acid. In cer-

* Edinburgh Hospital Reports, vol. ii.
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tain cases these measures give important indications as to the situation of

the obstruction in the large bowel.

(b) Nature of the Obstruction.—This is often difficult,- not infrequent-

ly impossible, to determine. Strangulation is not common in very early

life. In many instances there have been previous attacks of abdominal

pain, or there are etiological factors which give a clew, such as old peri-

tonitis or operation on the pelvic viscera. Neither the onset nor the char-

acter of the pain gives us any information. In rare instances nausea and
vomiting may be absent. The vomiting usually becomes fsecal from the

third to the fifth day. A tumor is not common in strangulation, and

was present in only one fifth of the cases. Fever is not of diagnostic

value.

hitussusception is an affection of childhood, and is of all forms of in-

ternal obstruction the one most readily diagnosed. The presence of tumor,

bloody stools, and tenesmus are the important factors. The tumor is

usually sausage-shaped and felt in the region of the transverse colon. It

existed in 66 of 93 cases. It was present on the first day in more than one

third of the cases, on the second day in more than one fourth, and on the

third day in more than one fifth. Blood in the stools occurs in at least

three fifths of the cases, either spontaneously or following the use of an
enema. The blood may be mixed with mucus. Tenesmus is present in

one third of the cases. Fsecal vomiting is not very common and was pres-

ent in only 12 of the 93 instances. Abdominal tympany is a symptom of

slight importance, occurring in only one third of the cases.

Volvulus can rarely be diagnosed. The frequency with which it in-

volves the sigmoid flexure is to be borne in mind. The passage of a flex-

ible tube or injecting fluids might in these cases give valuable indications.

An absolute diagnosis can probably be made only by an abdominal section.

In /cecal obstruction the condition is usually clear, as the faeces can be
felt per rectum and also in the distended colon. Faecal vomiting, tym-
pany, abdominal pain, nausea, and vomiting are late and are not so con-
stant. In obstruction by gall-stone a few of the cases gave a previous his-

tory of gall-stone colic. Jaundice was present in only two of the twenty-
three cases. Pain and vomiting, as a rule, occur early and are severe, and
f«cal vomiting is present in two thirds of the cases. A tumor is rarely
evident.

(c) Diagnosis from other Conditions.—Acute enteritis with great re-
laxation of the intestinal coils, vomiting, and pain, may be mistaken for
obstruction. In an autopsy on a case of this kind the small and large
bowels were intensely inflamed, relaxed, sodden, and enormously distended.
The symptoms were those of acute obstruction, but the intestine was free
from duodenum to rectum. Of late years many instances have been re-
ported in which peritonitis following disease of the appendix has been
mistaken for acute obstruction. The intense vomiting, the general tym-
pany and abdominal tenderness, and in some instances the' suddenness of
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the onset are very deceptive, and in two cases which have come tinder my

notice the symptoms pointed very strongly to internal strangulation. In

appendix disease the temperature is more frequently elevated, the vomit-

ing is never faecal, and in many cases there is a history of previous attacks

in the ciBcal region. Acute hagmorrhagic pancreatitis may produce symp-

toms which simulate closely intestinal obstruction. A boy was admitted

to the Johns Hopkins Hospital with a history of obstinate vomiting, in-

tense abdominal pain, gradually increasing tympany, and no passage for

several days. His condition seemed serious and he was transferred at once

to the surgical wards. At the operation the coils were found uniformly

distended and covered in places with the thinnest film of lymph. No

obstruction existed, but there was a tumor-like mass surrounding the pan-

creas, firm, hard, and deeply infiltrated with blood. The patient improved

after the operation and recovered completely.

Treatment.—Purgatives should not be given. For the pain hypo-

dermics of morphia are indicated. To allay the distressing vomiting, the

stomach should be washed out. Not only is this directly beneficial, but

Kiissmaul claims that the abdominal distention is relieved, the pressure in

the bowel above the seat of obstruction is lessened, and the violent peri-

stalsis is diminished. It may be practised three or four times a day, and

in some instances has proved beneficial ; in others curative. Thorough

irrigation of the large bowel with injections should be practised, the fluid

being allowed to flow in from a siphon syringe, and the amount carefully

estimated. Jonathan Hutchinson recommends that the patient be placed

under an anesthetic, the abdomen thoroughly kneaded, and a copious

enema given while in the inverted position. Then, with the aid of three

or four strong men, the patient is to be thoroughly shaken, first with the

abdomen held downward, and subsequently in the inverted position.

Inflation may also be tried, by forcing the air into the rectum with the

bellows or with a Davidson's syringe. It is a measure not without risk,

as instances of rupture of the bowel have been reported. Fitz's figures

show that in the first eight years of the last decade there were thirty-three

cases of recovery after injection or inflation in cases of certain or probable

intussusception, and eleven deaths. In cases of acute obstruction, if these

means do not ^rove successful by the third day, surgicaln_ sWd
be resorted to, and when the obstruction seems persistent and tne condi-

tion serious, laparotomy should be performed at once.

For Jhe tympanites turpentine stupes and hot apphcations may be

appHed; if exLme, the bowel maybe punctured with a smal aspii^tor

needle In cases of chronic obstruction the diet must be carefully legu-

Med and opium and belladonna are useful for the paroxysmal pains.

EnetaTa sh^^^^^ employed, and if the obstruction becomes complete,

resort must be had to surgical measures.
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IV. CONSTIPATION {Costiveness).

Definition.—Retention of faeces from any cause.

Constipation in Adults.—The causes are varied and may be classed as

general and local.

General Causes.—{a) Constitutional peculiarities : Torpidity of the

bowels is often a family complaint and is found more often in dark than

in fair persons, {b) Sedentary habits, particularly in persons who eat too

much and neglect the calls of nature, (c) Certain diseases, such as anas-

mia, neurasthenia and hysteria, chrodic affections of the liver, stomachy

and intestines, and the acute fevers. Under this heading may appropri-

ately be placed that most injurious of all habits, drug-tahing. (d) Either

a coarse diet, which leaves too much residuej_or^ a diet which leaves too

little, may be a cause of costiveness.

Local Causes.—Weakness of the abdominal muscles in obesity or from,

overdistention in repeated pregnancies. Atony of the large bowel from

chronic disease of the mucosa ; the presence of tumors, physiological or

pathological, pressing upon the bowel ; enteritis
;

foreign bodies, large

masses of scybala, and strictures of all kinds. An important local cause

is atony of the colon, particularly of the muscles of the sigmoTd"fiexure^by

which the fjeces are propelled into the rectum. By far the most obstinate

form is that associated with a contracted state of the bowel, which is

sometimes spoken of as spasmodic constipation. This may be met with

in three conditions : First, as a sequence of chronic dysentery or ulcerative

colitis
;
second, in protracted cases of hysteria and neurasthenia in women,

particularly in association with uterine disease
;
and, thirdly, in very old

persons often without any definite cause. It may be that the sigmoid

flexure and lower colon are in a condition of contraction and spasm, while

the transverse and ascending parts are in a state of atony and dilatation.

The most characteristic sign of this variety is the presence of hard, globu-

lar masses, or more rarely small and sausage-like faeces.

Symptoms.—The most persistent constipation for weeks or even

months may exist with fair health. All kinds of evils have been attrib-

uted to poisoning by the resorption of noxious matters from the retained

faeces—copr^mia—but it is not likely that this takes place to any extent.

Chlorosis, which Sir Andrew Clark attributes to faecal poisoning, is not

always associated with constipation, and if due to this cause should be in

men, women, and children the most common of all disorders. Debility,

lassitude, and mental depression are frequent symptoms in constipation,

particularly in persons of a nervous temperament. Headache, loss of ap-
petite, and a furred tongue may also occur. Individuals differ extraor-

dinarily in this matter : one feels wretched all day without the accustomed
evacuation; another is comfortable all the week except on the day on
which by purge or enema the bowels are relieved.

When persistent, the accumulation of faeces leads to unpleasant, some-
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times serious symptoms, such as piles, ulceration of the colon, distention

of the sacculi, perforation, enteritis, and occlusion. In women, pressure

may cause pain at the time of menstruation and a sensation of fulness

and distention in the pelvic organs. Neuralgia of the sacral nerves may

be caused by an overloaded sigmoid flexure. The fgeces collect chiefly in

the colon. Even in extreme grades of constipation it is rare to find dry

fteces in the caecum. The fa3ces may form large tumors at the hepatic or

splenic flexures, or a sausage-like, doughy mass above the navel, or an

irregular lumpy tumor in the left inguinal region. In old persons the

sacculi of the colon become distended and the scybala may remain in

them and undergo calcification, forming enteroliths.

In cases with prolonged retention the faecal masses become channelled

and diarrhoea may occur for days before the true condition is discovere'dT

by rectal or external examination. In women who have been habitually

constipated, attacks of diarrhoea with nausea and vomiting should excite

suspicion and lead to a thorough examination of the large bowel. Fever

may occur in tnese cases, and Meigs has reported an instance in which

the condition simulated typhoid fever.

Constipation in infants is a common and troublesome disorder. The

causes are congenital, dietetic, and local. There are instances in which

the child is constipated from birth and may not have a natural movement

for years and yet thrive and develop. An instance of the kind was in my

ward recently in which a baby of seven months had never had a movement

without preliminary injections. The abdomen became swollen every day,

but subsided after an injection and the passage of a long catheter. No

stricture could be felt. There are cases of enormous dilatation of the large

bowel with persistent constipation. The condition appears sometimes to

be a congenital defect. In some of these patients there may be constrict-

ing bands, or, as in a case of Cheever's, a congenital stricture.

Dietetic causes are more common. In sucklings it often arises from

an unnatural dryness of the small residue which passes into the colon, and

it may be very difficult to decide whether the fault is in the mother's milk

or in the digestion of the child. Most probably it is the latter, as some

babies may be persistently costive on natural or artificial foods. Defi-

ciency of fat in the milk is believed by some writers to be the cause. In

older children it is of the greatest importance that regular habits should

be enjoined. Carelessness on the part of the mother in this matter often

lays the foundation of troublesome constipation in after life. Impairment

of the contractibility of the intestinal wall in consequence of inflammation,

disturbance in the normal intestinal secretions, and mechanical obstruc-

tion by tumors, twists, and intussusception are the chief local causes.

Treatment.—Much may be done by systematic habits, particularly

in the young. The desire to go to stool should always be granted. Exer-

cise in moderation is helpful. In stout persons and in women with pend-

ulous abdomens the muscles should have the support of a bandage.
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Friction or regularly applied massage is invaluable in the more chronic

cases. A good substitute is a metal ball weighing from four to six pounds,

which may be rolled over the abdomen every morning for five or ten min-

utes. The diet should be light, with plenty of fruit and vegetables, par-

ticularly salads and tomatoesi Oatmeal is usually laxative, though not to

all; brown breW is better -ihan that made from fine white flour. Of

liquids^ water and the aerated mineral waters may be taken freely. ,A

tumblerful of cold water on rising, taken slowly, is efficacious in many

cases. A glass of hot water at night may also be tried alone. A pipe or

a cigar after breakfast is with, many men an infallible remedy.

When the condition is not very obstinate it is well to try to relieve it

by hygienic and dietetic measures. If drugs must be used they should be

the milder saline laxatives or the compound liquorice powder. Enemata

are often necessary, and it is much preferable to employ them early than

to constantly use purgative pills. Glycerine either in the form of sup-

pository or as a small injection is very valuable. Half a drachm of boric

acid placed within the rectum is sometimes efficacious. The injections of

tepid water, with or without soap, may be used for a prolonged period

with good effect and without damage. The patient should be in the

dorsal position with the hips elevated, and it is best to let the fluid flow in

slowly from a fountain syringe.

The usual remedies employed are often useless in the constipation

associated with contracted bowel. A very satisfactory measure is the

olive-oil injection as recommended by Kussmaul. The patient lies on the

back with the hips elevated, and with a cannula and tube from fifteen to

twenty ounces of pure oil are allowed to flow slowly (or are injected) into

the bowel. The operation should take at least fifteen minutes. This may
be repeated every day until the intestine is cleared, and subsequently a

smaller injection every few days will suffice.

There are various drugs which are of special service, particularly the

combination of ipecacuanha, nux vomica, or belladonna, with aloes, rhu-

barb, colocynth, or podophyllin. Meigs recommends particularly the

combination of extract of belladonna (gr. extract of nux vomica (gr.

|-), and extract of colocynth (gr. ij), one pill to be taken three times a

day. In anemia and chlorosis, a sulphur confection taken in the morn-

ing, and a pill of iron, rhubarb, and aloes throughout the day, are very

serviceable.

In children the indications should be met, as far as possible, by hygienic

and dietetic measures. In the constipation of sucklings a change in the

diet of the mother may be tried, or from one to three teaspoonfuls of

cream may be given before each nursing. In artificially fed children the

top milk with the cream should be used. Drinking of water, barley

water, or oatmeal water will sometimes obviate the difficulty. If laxatives

are required, simple syrup, manna, or olive oil may be sufficient. The
conical piece of soap, so often seen in nurseries, is sometimes efficacious.



454 DISEASES OP THE DIGESTIVE SYSTEM.

Massage along the colon may be tried. Small injections of cold water

may be used. Large injections should be avoided, if possible. If it is

necessary to give a laxative by the mouth, castor oil or the fluid magnesia

is the best. If there are signs of gastro-intestinal irritation, rhubarb and

soda or gray powder may be given. In older children the diet should be

carefully regulated.

V. MISCELLANEOUS AFFECTIONS.

Dilatation of the Colon.—This may be general, or localized to the sig-

moid flexure.

It occurs not infrequently as a transient condition, and in many cases

it has an important influence,' inasmuch as the distention may be ex-

treme, pushing up the diaphragm and seriously impairing the action of

the heart and lungs. H. Fenwick has called attention to this as occasion-

ally a cause of sudden heart-failure.

Dilatation of the sigmoid flexure occurs particularly when this portion

of the bowel is congenitally very long. In such cases the bowel may be

so distended that it occupies the greater part of the abdomen, pushing up

the liver and the diaphragm. An acute condition is sometimes caused by

a twist in the mesocolon.

There is a chronic form in which the gut reaches an enormous size.

The coats may be hypertrophied without evidence of any special organic

change in the mucosa. The most remarkable instance has been reported

by Formad. The patient, known as the "balloon-man," aged twenty-

three at the time of his death, had had a distended abdomen from infancy.

Post mortem the colon was found as large as that of an ox, the circum-

ference ranging from fifteen to thirty inches. The weight with the con-

tents was forty-seven pounds. Cases are not uncommon in children.

I have had three well-marked instances under my care (Archives of

Pediatrics, 1893).

Affections of the Mesentery.—There are various diseases of the struc-

tures embraced in the mesentery of more or less importance.

(1) Hffimorrhage {Jmmatoma).—lnstsinces in which the bleeding is con-

fined to the mesenteric tissues are rare ; more commonly the condition is

associated with hajmorrhagic infiltration of the pancreas and with retro-

peritoneal haemorrhage. It occurs in rupture of aneurisms, either of the

abdominal aorta or of the superior mesenteric artery, in malignant forms

of the infectious fevers, as small-pox, and, lastly, in individuals m whom

no predisposing conditions exist. In 1887, at the Philadelphia Hospital,

there was a patient in the ward of my colleague, Bruen, who had ob-

scure abdominal symptoms for several days with great pain and prostra-

tion. I found at the post mortem the greater portion of the mesentery

and the retro-peritoneal tissues infiltrated with large blood-clots. Ihere
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was no disease of the aorta or of the branches of the coeliac axis or of the

mesenteric vessels. Isambard Owen has reported a case of sudden death

in a woman aged sixty-seven from haemorrhage in the transverse meso-

colon.

(3) Affections of the Mesenteric Arteries.—(a) Aneurism (see page

718).

(b) Embolism and Thrombosis—Infarction of the Bowel.—"When the

mesenteric vessels are blocked by emboli or thrombi the condition of in-

farction follows in the territory supplied. Probably the occlusion of small

vessels does not produce any symptoms, and the circulation may be re-

established. If the superior mesenteric artery is blocked, a serious and

fatal condition follows. Three instances have come under my observation.

In one, a woman aged fifty-five was seized with nausea and vomiting,

which persisted for more than a week. There was pain in the abdomen,

tympanites, and toward the close the vomiting was incessant and faecal.

The autopsy showed great congestion, with swelling and infiltration of the

jejunum and ileum. The superior mesenteric artery was blocked at its

orifice by a firm thrombus. In the second case, a woman aged seventy-five

was seized with severe abdominal pain and frequent vomiting. At first

there was diarrhoea
;
subsequently the symptoms pointed to obstruction,

with great distention of the abdomen. The post mortem showed the

small bowel, with the exception of the first foot of the jejunum and the

last six inches of the ileum, greatly distended and deeply infiltrated with

blood. The mesentery was also congested and infiltrated. The superior

mesenteric artery contained a firm brownish-yellow clot. There were

many recent warty vegetations on the mitral valve. In the third case,

a man aged forty was suddenly seized with intense pain in the ab-

domen, became faint, fell to the ground, and vomited. For a week he

had persistent vomiting, severe diarrhoea, tympanites, and great pain in

the abdomen. The stools were thin and at times blood-tinged. The

autopsy showed an aneurism involving the aorta at the diaphragm. The

superior mesenteric artery, half an inch from its origin on the sac, was

blocked by a portion of the fibrinous clot of the aneurism. Watson has

analyzed the symptoms in 27 cases ; in 18 there was pain, usually colicky

and violent ; diarrhoea occurred in 14 ;
vomiting in 14 ; and abdominal

distention in 12. In a majority of the cases the heart or the abdominal

aorta was diseased. In one sixth of the cases the lesion was limited

enough to have permitted the successful resection of the bowel. J. W.
Elliot has operated upon two cases of infarction of the bowel, in one of

which (thrombosis of the mesenteric veins) he successfully resected forty-

eight inches. In the horse, infarction of the intestine is extremely com-
mon in connection with the verminous aneurisms of the mesenteric

arteries, and is the usual cause of colic in this animal.

(3) Diseases of the Mesenteric Veins.—Dilatation and sclerosis occur

in cirrhosis of the liver. In instances of prolonged obstruction there nuiy
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be large secular dilatations wjthjjaMfication of the intjma, as in a case of

obTileTatron oFt'he vena'portse described by" me. 'Suppuration of the

mesenteric veins is not rare, and occurs usually in connection with pyle-

phlebitis. The mesentery may be much swollen and is like a bag of pus,

and it is only on careful dissection that one sees that the pus is really

within channels representing extremely dilated mesenteric veins. Two

of the three cases I have seen were in connection with local appendix

abscess.

(4) Disorders of the Chyle Vessels.—Varicose, cavernous, and cystic

chylangiomata are met with in the mucosa and submucosa of the small

intestine, occasionally of the stomach. Extravasation of chyle into the

mesenteric tissues is sometimes seen. Chylous cysts are found. I saw

one the size of an egg at the root of the mesentery. Bramann records a

case in a man aged sixty-three in which a cyst of this kind the size of a

child's head was healed by operation. There is an instance on record of

a congenital malformation of the thoracic duct in which the receptaculum

formed a flattened cyst which discharged into the peritoneum, and a

chylous ascitic fluid was withdrawn on several occasions.

(5) Cysts of the Mesentery.—Mnch attention has been directed of late

years to the occurrence of mesenteric cysts, and the literature which is

fully given by Delmez (Paris, Thesis, 1891) is already extensive. They

may be either dermoid, hydatid, serous, sanguineus, or chylous. They

occur at any portion of the mesentery, and range from a few inches m
diameter to large masses occupying the entire abdomen. They are fre-

quently adherent to the neighboring organs, to the liver, spleen, uterus,

and sigmoid flexure. , • .

The symptoms usually are those of a progressively enlarging tumor

in the abdomen. Sometimes a mass develops rapidly, particularly m the

hsemorrhagic forms. Colic and constipation are present in some cases.

The general health, as a rule, is well maintained m spite of the progres-

sive enlargement of the abdomen, which is most prominent m the um-

bilical region. Mesenteric cysts may persist for many years, even ten or

^'''The diagnosis is extremely uncertain, and no single- feature is in any

way distinctive. Augagneur gives three important signs :
tl- great -o-

biUty, the situation in the middle line, and the zone of tympany in fiont

of the tumor. Of these, the second is the only one which is at all con-

stanras\vhen the tumors are large the mobility disappears, and at this

age the intestines, too, are pushed to one side. It is r^ost^^^^^^^
taken for ovarian tumor. Movable kidney, hydronephrosis, and cysts of

he omentl have also been mistaken. In certain instances punc ure may

t Ze l diagnostic purposes, but it is better to ^^^^^^y
the purpose of drainage, or, if possible, enucleation may be practiced.
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YIIL DISEASES OF THE LITER.

I. JAUNDICE {Icterus).

1. Jaundice as a Symptom.—Cases with icterus may be divided into

two great groups : Those in which there is obstruction, either in the small-

er or in the larger ducts—the hepatogenous form ; cases in which the jaun-

dice is due to suppression of the function of the liver-cells, as in the wide-

spread necrosis of acute yellow atrophy, and those in which an excess of

the chromatogenous material, as in malaria, pernicious anaemia, and cer-

tain fevers, in which the liver function cannot keep pace with the blood

destruction (hsBmolysis)

—

limmatogenous or non-obstructive jaundice.

The following classification of the causes of hepatogenous jaundice is

arranged by Murchison, to whose writings on the liver we owe so much

:

Obstruction (1) by foreign bodies within the ducts, as gall-stones and
parasites; (2) by inflammatory tumefaction of the duodenum or of the
lining membrane of the duct; (3) by stricture or obliteration of the duct

;

(4) by tumors closing the orifice of the duct or growing in its interior;

(5) by pressure on the duct from without, as by tumors of the liver itself,

of the stomach, pancreas, kidney, or omentum
;
by pressure of enlarged

glands in the fissure of the liver, and, more rarely, of abdominal aneurism,
fffical accumulation, or the pregnant uterus

; (6) to these may be added
lowering of the blood pressure in the liver, so that the tension in the
smaller bile-ducts is greater than in the blood-vessels. In this class very
probably may be placed the cases resulting from mental shock or depress"-

ing emotions.

General Symptoms of Obstructive Jaundice.—{I) Icterus, or tinting
of the skin and conjunctivse. The color ranges from a lemon-yellow in
catarrhal jaundice to a deep olive-green or bronzed hue in permanent
obstruction. In some instances the color of the skin is greenish black,
the so-called " black jaundice."

(3) Of other cutaneous symptoms, prm-itus in the more chronic forms
may be intense and cause the greatest distress. It may precede the oirsei
of the jaundice,^ but as a rule it is not very marked except in cases of pro-
longed obstruction. Sweating is common, and may be curiously localized
to the abdomen or to the palms of the hands. Lichen, urticaria, and
boils may develop, and the skin disease known as xanthelasma or vitili-
goidea. The jaundice may be due to the extension of the xanthomata to
the bile passages. The visceral localization of this disorder has been
chiefly observed when there are numerous punctuate tubercles on the
limbs (Hallopeau).

(3) The secretions are colored with bile-pigment. The_ sweat tinges
the linen

;
the tears and saliva and milk are rarely stained.. The expecto-

ration is not often tinted unless there is inflammation, as when pneumonia
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coexists with jaundice. The urine may contain the pigment before it is

apparent in the skin or conjunctiva. The color varies from light greenish

yellow to a deep black-green. Gmelin's test is made by allowing five or

six drops of urine and a similar amount of common nitric acid to flow

together slowly on the flat surface of a white plate. A play of colors is

produced—various shades of green, yellow, violet, and red. In cases of

jaundice of long standing or great intensity the urine usually contains

albumin and always bile-stained tube-casts.

(4) No bile passes into the intestine. The stools therefore are of a

pale drab or slate-gray color, and usually very fetid and pasty. There

may be constipation ; in many instances, owing to decomposition, there is

diarrhoea. „^ j. on

(5) Slow pulse. The heart's action may fall to 40, 30, or even to 20

per minute. It is particularly noticeable in the cases of catarrhal jaun-

dice and is not as a rule an unfavorable symptom.

(6) Hemorrhage. Purpura, large subcutaneous extravasations, more

rarely hemorrhages from the mucous membranes, occur m protracted

iaundice, and- in the more malignant forms.
_ ^ . .,

(7^ Cerebral symptoms. Irritability, great depression of spirits or

even melancholia may be present. In any case of persistent jaundice

special nervous phenomena may develop and rapidly prove fatal-such as

sudden coma, acute delirium, or convulsions. Usually the patient has a

rapid pulse, slight fever, and a dry tongue, and he passes into tl^e so-c 1led

" typhoid skte " These features are not nearly so common m obstructive

as in febrile jaundice, but they not infrequently terminate a chronic icterus

in whatever way produced. The group of symptoms has been termed

Iton a or, on the supposition that cholesterin is the poison, cMester-

t^"t^e true nature of the poison has not yet been determined. In

some of the cases the symptoms may be due to uremia.

Non-olstructive jaundice may be thus classified

:

n The form in which there is wide-spread necrosis of the liver- ells

and d rect interference with their bile-forming function, as m -ute yeUow

atrophy, and possibly in certain cases of hypertrophic cirrhosis. Strictly

-"t^^"^"^^^ yellow fever, malaria, typhoid,

blood-corpuscles, ^ore blood p g
(transformed hemoglobin)

by liver, spleen, or k d^^ys, ..d the In^^^^^

.Otogenous jaundice are

IS deposited in the tissues, x
^ive variety. The skin has in many

not nearly so striking as in the
'"f'^^f^^^^^^^ as in acute yellow

cases only a light lemon tint. In fe f^e'^Yn malaria and pernicious

atrophy, the color may be more
^^^^^^^ iw'may con-

anemia the t^^^^^V' lif but tL uTnary pigments are considerably

tain little or no bile -pigment, but tiie uiiuar^ p g
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increased. The stools are not clay-colored and may in some instances be
very dark. In the toxic forms of this variety the cerebral symptoms are
marked and there may be active delirium, coma, or convulsions.

2. Ictsrus Neonatorum.—New-born infants are liable to jaundice, which
in some m'stahces rapidly proves fatal. A mild and a severe form may be
recognized

The mild icterus of the new-born is a common disease in foundling
hospitals and is not very infrequent in private practice. The discoloration
appears early, usually on the first or second day, and is of moderate inten-
sity. The urine may be bile-stained and the fseces colorless. The nutri-
tion of the child is not seriously disturbed, and in the majority of cases
the jaundice disappears within two weeks. It is supposed that the dimin-
ished pressure in the portal vessels, following the severance of the placental
circulation, allows absorption from the bile capillaries, in which the tension
is greater. Possibly too, as Quincke suggests, the ductus venosus may
remain open, allowing some of the portal blood containing bile to flow
into the systemic circulation. On the other hand, it is held that the jaun-
dice is haematogenous and due to the destruction of large numbers of red
blood-corpuscles during the first few days after birth.

The severe form of icterus in the new-born may depend upon {a) con-
genital absence of the common or hepatic duct, of which there are sev-
eral instances on record

; {d) congenital syphilitic hepatitis ; and (c) sep-
tic poisoning, associated with phlebitis of the umbilical vein. This is a
severe and fatal form, in which also haemorrhage from the cord may occur.

Occasionally jaundice sets in and persists for many weeks, or even
months, without interfering seriously with the nutrition of the child

3. Acute Yellow Atrophy of the Liver; Malignant Jaundice; Icterus
Gravis.

Definition.—Jaundice associated with marked cerebral symptoms
and characterized anatomically by extensive necrosis of the liver-cells with
reduction in volume of the organ.

Etiology.—This is a rare disease. In a somewhat varied post-mor-
tem and clinical experience no instance has fallen under my observation.
Un the other hand, a physician may see several cases within a few years,
or even withm a few months, as happened to Eiess, who saw five cases
withm three months at the Oharite, in Berlin. The disease seems to be
rare in this country. ^ case is reported in the Transactions of the Patho-
ogical Societies of New York (Vols. I to III) or of Philadelphia (Vols. I
10 Alii), ihe disease is more common in women than in men. Of the
100 cases collected by Legg, 69 were in females; and of Thierfelder's 143
cases, 88 were m women. There is a remarkable association between the
aisease and pregnancy, which was present in 25 of the 69 women in Lec^o-'s
statistics, and in 33 of the 88 women in Thierfelder's collection ifismost common between the ages of twenty and thirty, but is occasionally
seen in young children. It has followed fright or profound mental emo-
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tion. Though the symptoms produced by phosphorus poisoning closely

simulate those of acute yellow atrophy, the two conditions are not iden-

tical.
• 1 1 4.1

•

Morbid Anatomy.—The liver is greatly reduced m size, looks thin

and flattened, and sometimes does not reach more than one half or even

one third of its normal weight. It is flabby and the capsule is wrmkled.

On section the color is of a yellowish brown, yellowish red, or mottled,

and the outlines of the lobules are indistinct. The yellow and dark-red

portions represent different stages of the same process—the yellow an ear-

lier, the red a more advanced stage. The organ may cut with considerable

firmness. Microscopically the liver-cells are seen in all stages of necrosis,

and in spots appear to have undergone complete destruction, leaving a

fatty, gi-anular debris with pigment grains and crystals of leucm and tyro-

sin The bile-ducts and gall-bladder are empty.

Macallum and McPhedran, in a case studied with especial care, found

obstruction of the fine bile capillaries between the liver-cells at the

periphery of the lobules, with blocking of the remaining bile capillaries of

the lobules by protoplasmic masses. They also describe some remarkable

endocytes similar to those met witkin the epithelial cells m Paget s dis-

ease. The changes suggest the action of some poisonous chemical com-

pound, the product probably of deranged digestion, which causes rapid

necrosis of the cells of the liver and of the bile capillaries.

The other organs show extensive bile-staining, and there are numerous

haemorrhages. The kidneys may show marked gninular Regeneration of

the epithelium, and usually there is fatty degeneration of tne heart. In a

maioritv of the cases the spleen is enlarged.
. ^ i . i

Svmptoms.-lB the initial stage there is a gastro-duodenal catarrh,

and I fii?t the jaundice is thought to be of a simple nature. I-

stances this lasJs only a few days, in others two
^^ll^l^^f^^,^^^

severe symptoms set in-headache, delirmm, trembling of the muscles,

and n some instances, convulsions. Vomiting is a constant symptom

and'blood may be brought up. Hemorrhages occur -to the
^^^^^^^^^^^

the mucous surfaces ; in pregnant women abortion may c ur JN ith tl e

development of the head symptoms the jaundice usually mci eases. Conia

etst'and gradually deepens until death. The ^od^
^.^^^^^^^^^ ^ ;

al.lp in a maioritv of the cases the disease runs an afebnie coui se, tnougu

::::e«:: beLe .... «... . a.— ^^-x"
however, there has been marked pyrexia. The pttlse is usual y i

tongue oated and dry, and the patient is in a "typlioid sWe.

The urine is bile-stainod and often contains ti^e-carts. I^^-^J"^

tyrosin are constantly present; 'Re former as iounded d sU tl« l^^^^^^

needle-shaped crystals, arranged either in ''""'^ °/ .'^ ?'3fl,,t to

tyrosin may sometimes be seen in the urine
^^^^^^^^^ eases

evaporate a lew drops of urine on a oover-gto. In " e majority

no bile enters the intestines, and the stools are olay-oolored. The disease



AFFECTIONS OF THE BLOOD-VESSELS OP THE LIVER. 401

is almost invariably fatal. In a few instances recovery has been noted. I

saw in Leube's clinic, at Wiirzburg, a case Avhich was convalescent.

Diagnosis.—Jaundice with delirium, diminution of the liver volume,

delirium, and the presence of leucin and tyrosin in the urine, form a char-

acteristic and unmistakable group of symptoms. Leucin and tyrosin are

not, however, distinctive. They may be present in cases of afebrile jaun-

dice with slight enlargement of the liver.

It is not to be forgotten that any severe jaundice may be associated

with intense cerebral symptoms. The clinical features in certain cases of

hypertrophic cirrhosis are almost identical, but the enlargement of the

liver, the more constant occurrence of fever, and the absence of leucin

and tyrosin are distinguishing signs. Phosphorus poisoning may closely

simulate acute yellow atrophy, particularly in the haemorrhages, jaundice,

and the diminution in the liver volume, but the gastric symptoms are

usually more marked, and leucin and tyrosin are stated not to occur in

the urine.

No known remedies have any influence on the course of the disease.

II. AFFECTIONS OF THE BLOOD-VESSELS OF THE
LIVER.

(1) Ansemia.—On the post-mortem table, when the liver looks anemic,
as in the fatty or amyloid organ, the blood-vessels, which during life were
probably well filled, can be readily injected. There are no symptoms in-

dicative of this condition.

(3) HyperaBmia.—This occurs in two forms, (a) Active hyper(Binia.
.
After each meal the rapid absorption by the portal vessels induces transient

;

congestion of the organ, which, however, is .entirely physiological ; buTit
is quite possible that in persons who persistently eat and drink too much
this active hypersemia may lead to functional disturbance or, in the case

I

of drinking too freely of alcohol, to organic change.
The symptoms of active hyperaimia are indefinite. Possibly the sense

of distress or fulness in the right hypochondrium, so often mentioned by
dyspeptics and by those who eat and drink freely, may be due to this
cause. There are probably diurnal variations in the volume of the liver.
In cirrhosis with enlargement the rapid reduction in volume after a copi-
ous haemorrhage indicates the important part which hyper^emia plays evenm organic troubles. It is stated that suppression of the menses or suppres-
sion of a hemorrhoidal flow is followed by hypertemia of the liver. Andrew
H. Smith has described a case of periodical enlargement of the liver.

(b) Passive Congestion.—Th\% is much more common and results from
an increase of pressure in the efferent vessels or sub-lobular branches of
the hepatic veins. Every condition leading to venous stasis in the right
heart at once affects these veins.

In chronic valvular disease, in emphysema, cirrhosis of the lung, and



4G2 DISEASES OF THE DIGESTIVE SYSTEM.

in intrathoracic tnmors mechanical congestion occurs and finally leads to

very definite changes. The liver is enlarged, firm, and of a deep-red color
;

the hepatic vessels are greatly engorged, particularly the central vein in

each lobule and its adjacent capillaries. On section the organ presents a

peculiar mottled appearance, owing to the "deeply congested hepatic and

the anaemic portal territories; hence the term nutmeg which has been

given to this condition. Gradually the distention of the central capillaries

reaches such a grade that atrophy of the intervening liver-cells is induced.

Brown pigment is deposited about the centre of the lobules and the con-

nective tissue is greatly increased. In this cyanotic induration or cardiac

liver the organ is large in the early stage, but later it may become con-

tracted. Occasionally in this form the connective tissue is increased about

the lobules as well, but the process usually extends from the sublobular and

central veins.

The symptoms of this form are not always to be separated from those

of the associated conditions. Gastro-intestinal catarrh is usually present

and haematemesis may occur. The portal obstruction in advanced cases

leads to ascites, which may precede the development of general dropsy.

There is often slight jaundice, the stools may be clay-colored, and the

urine contains bile-pigment.

On examination the organ is found to be increased m size. It may be

a full hand's-breadth below the costal margin and tender on pressure._ It

is in this condition particularly that we meet with pulsation of the liver.

We must distinguish the communicated throbbing of the heart, which is

very common, from the heaving, diffuse impulse due to regurgitation into

the hepatic veins, in which, when one hand is upon the ensiform cartilage

and the other upon the right side at the margin of the ribs, the whole

liver can be felt to dilate with each impulse.

The indications for treatment in passive hyperaemia are to restore the

balance of the circulation and to unload the engorged PortaWessels In

cases of intense hyperaemia eighteen' or twenty ounces of blood may be

di tly aspirated from the liver, as advised by Geoi-ge Harley and pra.-

tied by many Anglo-Indian physicians. Good results sometimes follow

t is hepato-phlebotomy. The prompt relief and marked reduction m the

volume 0 the organ which follow an attack of h^matemesis or bleeding

Irl piLs ugg^^^^^ this practice. Salts administered by Matthew Hay's

meSod d^lS^ portal system freely and thoroughly. As_ a rule, the

treatment must be that of the condition with which it is associated.

(3 Diseases of the Portal Veiii.-(a) Thrombosis; Adhesive Pyle-

,/./Jk™ gltion of blood in the portal vein is ra.-ely seen excep m

ho^^ Exceptional causes are invasion of the ^--^-s by canc.^^^^^^^^^^

liferative peritonitis involving the gastro-hepatic ™^
Zn of the vein by gall-stones. In rare instances a complete collateral

"Zl^^^^^^ the thrombus undergoes the

J^-g^^^^
ultimately the vein is represented by a fibrous cord, a condition which has
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been called pylephUMtis adhesiva. In a case of this kind which I dissect-

ed the portal vein was represented by a narrow fibrous cord ; the collateral

circulation, which must have been completely established for years, ulti-

mately failed, ascites and hsematemesis supervened and rapidly proved

fatal.* The diagnosis of obstruction of the portal vein can rarely be

made, A suggestive symptom, however, is a sudden onset of the most

intense engorgement of the branches of the portal system.

Emboli in the branches of the portal vein do not, as a rule, produce

infarction, for blood reaches the lobular capillary plexus, as shown by

Cohnheim and Litten, through the free anastomosis with the hepatic

artery. In rare instances, however, a condition resembling infarction does

occur, sometimes in small areas, at others in quite extensive territories.

Septic emboli, on the other hand, may induce suppuration.

(5) Suppurative pylepMeMtis will be considered in the section on

abscess.

(4) Affections of the hepatic vein are extremely rare. Dilatation

occurs in cases of chronic enlargement of the right heart, from whatever

cause produced. Emboli occasionally pass from the right auricle into the

hepatic veins. A rare and unusual event is stenosis of the orifices of the

hepatic veins, which I met in a case of fibroid obliteration of the inferior

vena cava and was associated with a' greatly enlarged and indurated liver, f

(5) Hepatic Artery.—Enlargement of this vessel is seen in cases of

cirrhosis of the liver. It may be the seat of extensive sclerosis. Aneurism
of the hepatic artery is rare, but instances are on record, and will be re-

ferred to in the section on arteries.

III. DISEASES OF THE BILE-PASSAGES.

Catarrhal Jaundice.

Definition.—Jaundice due to swelling and obstruction of the termi-

nal portion of the common duct.

Etiology.—General catarrhal infiammation of the bile-ducts is usu-

ally associated with gall-stones. The catarrhal process now under consid-

eration is probably always an extension of a gastro-duodenal catarrh, and
the process is most intense in the pars iiitestinalis of the duct, which
projects into the duodenum. The mucous membrane is swollen, and a

plug of inspissated mucus fills the diverticulum of Vater, and the narrower
portion just at the orifice, completely obstructing the outflow of bile. It

is not known how wide-spread this catarrh is in the bile-passages, and
whether it really passes up the ducts. It would, of course, be possible to

have a catarrh of the finer ducts within the liver, which some French writ-

ers think may initiate the attack, but the evidence of this is not strong,

* Journal of Anatomy and Physiology, vol. xvii. t Ibid., vol. xvi.
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and it seems more lilcely that the terminal portion of the duct is always

first involved. In the only instance which I have had an opportunity to

examine post mortem the orifice was plugged with inspissated mucus, the

common and hepatic ducts were slightly distended and contained a bile-

tinged, not a clear, mucus, and there were no observable changes in the

mucosa of the ducts.

This catarrhal or simjjle. jaundice^ results from the following causes

:

(1) Duodenal catarrh, in whatever way produced, most commonly fol-

lowing an attack of indigestjon. It is most frequently met with in young

persons, but may'occu7at any age, and may follow not only errors in diet,

but also cold, exposure, and malaria, as well as the conditions associated

with portal obstruction, chronic lieart-disease, and Bright's disease. (2)

Emotional disturbances may be followed by jaundice, which is believed to

be due to catarrhal swelling. Cases of this kind are rare and the anatom-

ical condition is unknown. (3) Simple or catarrhal jaundice may occur

in epidemic form. (4) Catarrhal jaundice is occasionally seen in the in-

fectious fevers, such as pneumonia, and tyiAbid fever.

Symptoms. —There may be neither pain nor distress, and the

patient's friends may first notice the yellow tint, or the patient himself

may observe it in the looking-glass. In other instances there are dyspep-

tic symptoms and uneasy sensations in the hepatic region or pains in the

back and limbs. In the epidemic form, the onset may be more severe,

with headache, chill, and vomiting. Fever is rarely present, though the

temperature may reach 101°, sometimes 102°. All the signs of obstruct-

ive jaundice already mentioned are present, the stools are clay-colored,

and the urine contains bile-pigment. The jaundice has a bright-yellow

tint ; the greenish, bronzed color is never seen in the simple form. The

pulse may be normal, but occasionally it is remarkably slow, and may fall

to forty or thirty beats in the minute. The liver may be normal in size,

but is usually slightly enlarged, and the edge can be felt below the costal

margin. Occasionally the enlargement is more marked. The duration

of the disease is from four to eight weeks. There are mild cases in which

the jaundice disappears within two weeks ; on the other hand, it may per-

sist for three months. The stools should be carefully watched, for they

o-ive the first intimation Of removal 6l the obstruction.

"
The diagnosis is rarely difiicult. The onset in young, comparatively

healthy ^ons,lhe moderate grade of icterus, the absence of emaciation

or of evidences of cirrhosis or cancer, usually make-"tlie diagnosis easy.

Oases which persist for two and three months cause uneasiness, as the sus-

picion is aroused that it may be more than simple catarrh. The absence

of pain, the negative character of the physical examination, and the nnun-

tenance of the general nutrition are the points in favor of simple jaundice

There are instances in which time alone can determine the true nature ot

the case. The possibility of Weil's disease must be borne in mmd in

anomalous cases.
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Treatment.—As a rule the patieut can keep on his feet from tha

outset. Measures should be used to allay the gastric catarrh, if it is pres-

ent. A_dose_of calomel may be given, and the bowels kept open subse-

;

quently by salines.
_
The patient should not be violently purged. Bismuth

and bicarbonate of soda may be given, and the patient should drin£ freely

' of the alkaline mineral waters, of which Vichy'is the best. Irrigation of

; the large bowel with cold water may be practised. The cold is supposed
to excite peristalsis of the gall-bladder and ducts, and thus aid in the ex-

pulsion of the mucus. This practice has been followed in my wards for

several years, but I cannot speak warmly of the results.

Cholelithiasis {Gall-Stones).

Calculi are fojmed iu_the_ gall-bladder. Evidence is wanting to show
thatffieyare formedlvithin the livei~ducts, except in very rare instances.
They may be single, in which case the stone is usually ovoid and may at-
tain a very large size. Instances are on record of gall-stones measuring
more than five inches in length. They may be extremely numerous, rang-
ing from a score to several hundreds or even several thousands, in which
case the stones are very small. When moderately numerous, they show
signs of mutual pressure and have a polygonal form, with smooth facets

;

occasionally, however, five or six gall-stones of medium size are met with
in the bladder which are round or ovoid and without facets. They are
sometimes mulberry-shaped and very dark, consisting largely of bile-pig-
ment. Again there are small, black calculi, rough and irregular in shape,
and varying in size from sand to small shot. These are sometimes known
as gall-sand. On section, a calculus contains a nucleus, which consists
of bile-pigment, rarely a foreign body. The greater portion of the stone
IS made up of cholesterin, which may form the entire calculus and is ar-
ranged in concentric laminae showing also radiating lines. Salts of lime
and magnesia, bile acids, fatty acids, and traces of iron and copper are also
found in them. A majority of gall-stones consist of from seventy to
eighty per cent of cholesterin, in either the amorphous or the crystalline
form. As above stated, it is sometimes pure, but more commonly it is
mixed with the bile-pigment. The outer layer of the stone is usually
harder and brownish in color, and contains a larger proportion of lime
salts.

The mode of formation is by no means clear. A defect in the sodium
salts seems to favor the precipitation of the cholesterin and of the bile-
pigmeht. The lime exists in such slight quantities in the bile that it is
probably a pathological product of the mucous glands of the gall-bladder
\\ hen the bile is retained long in the gall-bladder its concentration favors
the deposition. Contrary to old ideas of the aseptic qualities of the bile
It is now known that the bile-passages often contain micro-organisms'
and It has been suggested that their presence m the gall-bladder induces
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changes which favor the formation of concretions. Naunyn holds that

the cholesterin is chiefly the secretion of the mucous membrane of the bile-

passages, and may be formed in larger amount in an angio-cholitis, caused

by the irritation of bacteria.

Etiology.—Three fourths of the cases of gall-stones occur in women,

most frequently between the ages of thirty and sixty. Sedentary occupa-

tions, particularly when combined with overindulgence in eating, seem

important factors. The subjects are often stout, and usually very fond of

starchy and saccharine "food. The conditions which induce lithic acid also

favor the development of gall-stones. Tight-lacing is regarded by Marchand

as an important factor in retarding the flow of the bile. Pregnancy has a

similar influence. Naunyn states that ninety per cent of women with

gall-stones have borne children. Constipation and depressing mental in-

fluences have been regarded as favoring circumstances.

Svmptoms.-In a majority of the cases, gall-stones cause no symp-

toms The gall-bladder will tolerate the presence of large numbers for an

indefinite period of time, and post-mortem examinations show that they

are present in twenty-five per cent of all women over sixty years of age

Threfiects of gall-stones may be considered under the following head-

ings : The symptoms produced by the passage of a stone through the

ducts-biliary colic ; the efiects of permanent plugging of the duct
;
and

the more remote effects, due to ulceration and perforation, and the estab-

lishment of fistulas. ,

1 Biliary Colic-It would appear that gall-stones may become en-

gaged in the cystic or the common duct without producing pam or

fevere symptoms. More commonly the passage of a stone excites « e

violent I^ptoms known as biliary colic. The attack sets m abrupt^

with agonizing pain in the right hypochondriac region, which radiates to

the shoulder, or is very intense in the epigastric and m the lower ttio a.^

regions. It L often associated with a rigor and a rise - temperature fiom

102° to 103°. The pain is usually so intense that the patient rolls about m

agony. There are vomiting, profuse sweating, and great

cLulation. There may be marked tenderness m the region of the liver

whh maybe enlarge/, and the gall-bladder -ay become pa pab^^^^^^

verv tender In other cases the fever is more marked. Tlie spleen is
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The attack varies in duration. It may last for a few hours, several

days, or even a week or more. If the stone becomes impacted in the

orifice of the common duct, the jaundice becomes intense ; much more

commonly it is a slight transient icterus. The attack of colic may be re-

peated at intervals for some time, but finally the stone passes and the

symptoms rapidly disappear.

Occasionally accidents occur, such as rupture of the duct with fatal

peritonitis. Fatal syncope during an attack, and the occurrence of re-

peated convulsive seizures have come under my observation. These are,

however, rare events. Palpitation and distress about the heart may be

present, and occasionally a mitral murmur develops during the paroxysm

;

but the cardiac conditions described by some writers as coming on acutely

in biliary colic are probably pre-existent in these patients.

The diagnosis ot acute hepatic colic is generally easy. The pain is in

the upper abdominal and thoracic regions, whereas the pain in nephritic

colic is in the lower abdomen. A chill, with fever, is much more frequent

in biliary colic than in gastralgia, with which it is liable, at times, to be

confounded. A history of previous attacks is an important guide, and the

occurrence of jaundice, however slight, determines the diagnosis. ' To look

for the gall-stones, the stools should be thoroughly mixed with water and
carefully filtered through a narrow-meshed sieve. Pseudo-biliary colic is

not infrequently met with in nervous women, and the diagnosis of gall-

stones made. This nervous hepatic colic may be periodical, the pain in

right side and radiating; sometimes associated with other nervous phe-
nomena, often excited by emotion, tire, or excesses. The liver may be
tender, but there are neither icterus nor inflammatory conditions. The
combination of colic and jaundice, so distinctive of gall-stones, is not
always present. The pains may not be colicky, but more constant and
dragging in character. Of fifty cases operated upon by Riedel, ten had
not had colic, only fourteen presented a gall-bladder tumor, while a ma-
jority had not had jaundice. A remarkable xanthoma of the bile passages
has been found in association with hepatic colic.

2. Chronic Obstructioa of the Ducts by Gall-stones.^0/ the Cystic
Duct.—The efEects may be thus enumerated :

Dilatation of the gall-bladder—-hydrops vesica fellejB. This occurs
much more frequently than in obstruction of the common duct. The
fluid is almost invariably of a thin mucoid nature, though it may be
mixed with bile. In all case, when the obstruction persists, the bile is

replaced by a clear fluid. This is an important point in diagnosis, par-
ticularly as a dropsical gall-bladder may form a very large tumor. The
reaction is not always constant. It is either alkaline or neutral ; the con-
sistence is thin and mucoid. Albumin is usually present. The organ
may reach an enormous size, and in one instance Tait found it occupying
the greater part of the abdomen. In such cases, as is not unnatural, it

has been mistaken for an ovarian tumor. The dilated gall-bladder can
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usually be felt below the edge of the liver, and in many instances it has a

cMracteristic outlinelTKrrg6^T~'irusually projects directly downward,

rarely to one side or the other, thoagh occasionally toward the middle

line. It may reach below the navel, and in persons with thin walls the

outline can be accurately defined. Eiedel has called attention to a tongue-

like projection of the anterior margin of the right lobe in connection with

enlarged gall-bladder. It is to be remembered that distention of the

gall-bladder may occur without jaundice; indeed, the greatest enlarge-

ment has been met with in such cases.

Gall-stone crepitus is felt when the bladder is very full of stones and

its walls not very tense. It is rarely well felt unless the abdominal walls

are much relaxed. It may be found in patients who have never had any

symptoms of cholelithiasis. In obstruction of the common duct the gall-

bladder is not necessarily greatly enlarged. Occasionally it may be much

distended without the occurrence of any tumor which can be felt during life.

Acute phlegmonous cystitis. This is a rare event. Only seven in-

stances of it have been collected in the enormous statistics of Courvoi-

sier. Perforation may occur with fatal peritonitis,

SuppuraUve "cholecystitis, empyema of the gall-bladder, is much more

common, and in the great majority of cases is associated with gall-stones

—41 in 55 cases (Courvoisier). There may be enormous dilatation, and

over a litre of pus has been found. Perforation and the formation of

abscesses in the neighborhood are not uncommon.

Calcification of the gall bladder is commonly a termination of the pre-

vious condition. There are two separate forms : incrustation of the mucosa

with lime salts and the true infiltration of the wall with lime, the so-called

ossification. A remarkable example of the latter, sent to me by Groves,

of Carp, is now in the McGill Medical Museum,

Atrophy of the gall-bladder. This is by no means uncommon. The

organ shrinks into a small fibroid mass, not larger, perhaps, than a good-

sized pea or walnut, or even has the form of a narrow fibrous string;

more commonly the gall-bladder tightly embraces a stone. This condition

is usually preceded by hydrops of the bladder.

Occasionally the gall-bladder presents diverticula, which may be cut

oflt from the main portion, and usually contain calculi.

Obstruction of the Ooimnon Duct.

The stone usually lies at the termination of the duct, just at the oriface

of the papilla, within a sort of pouch formed by the diverticulum of Vater.

Examined from the duodenum, it seems to be directly beneath the mu-

cosa. It is as a rule single ; but two, and in some instances a series of

stones, may occupy the entire duct. The effect of the obstruction is dila-

tation, with catarrhal or suppurative cholangitis,

(1) Obstruction, with catarrhal cholangitis,
. -, . j

The common duct may be as large as the thumb; the hepatic duct and

its branches through the liver are greatly dilated, and the distention may
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even be apparent beneath the liver capsule. Great enlargement of the

gall-bladder is rare. The mucous membrane of the ducts may be smooth

and clear, and the contents a thin, colorless mucus.

Catarrhal cholangitis with gall-stones is characterized by a special

symptom group : (a) Ague-like paroxysms, chills, fever, and sweating

;

(b) jaundice of varying intensity, which persists for months or even years,

and deepens after each paroxysm
;

(c) at the time of the paroxysms, pains

in the region of the liver with gastric disturbance. These symptoms may

continue on and oS for three or four years, without the development of

suppurative cholangitis. In one of my cases the jaundice and recurring

hepatic intermittent fever existed from July, 1879, until August, 1882

;

the patient recovered and still lives. The condition has lasted from eight

months to three years. The rigors are of intense severity, and the tem-

perature rises to 103° or 105°. The chills may recur daily for weeks, and

present a tertian or quartan type, so that they often are mistaken for

malaria, with which, however, they have no connection. The jaundice

is variable, and deepens after each paroxysm. The itching may be most

intense. Pain, which is sometimes severe and colicky, does not always

occur. There may be marked vomiting and nausea. As a rule there is

no progressive deterioration of health. In the intervals between the at-

tacks the temperature is normal.

The clinical history and the post-mortem examinations in my cases *

have shown conclusively that this condition may persist for years without

a trace of suppuration within the ducts.

The nature of the hepatic intermittent fever is not settled. Charcot

holds that it is due to the production of a ferment in the bile-passages.

Bacteriological studies have shown that in all these cases the bile-passages

are infected, and the colon bacillus, the streptococcus pyogenes, and the

micrococcus lanceolatus have been found. This local infection accounts

for the recurring attacks of fever, and also for the proneness to secondary

septic processes, endocarditis, and pericarditis.

The effect upon the liver of chronic obstruction of the bile-duct is

very variable. The organ is rarely enlarged, but it has been described as

firm, with the connective tissue moderately increased. In none of my
cases of persistent obstruction by gall-stones was the liver greatly enlarged,

nor did it present macroscopically the features of cirrhosis. On this point

my experience is in accord with that of Sharkey, who has recently called

in question the statements of Charcot and "VVickham Legg as to the occur-

rence of cirrhosis under these circumstances.

(2) Obstruction, with suppurative cholangitis.

When suppurative cholangitis exists the mucosa is thickened, often

eroded or ulcerated ; there may be extensive suppuration in the ducts

throughout the liver, and even empyema of the gall-bladder. Occasioniilly

* Johns Hopkins Hospital Reports, vol. ii, No. 1, 1890.
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the suppuration extends beyond the ducts, and there is localized liver

abscess, or there is perforation of the gall-bladder with the formation of

abscess between the liver and stomach.

Clinically it is characterized by a fever which may be intermittent, but

more commonly is remittent and without prolonged intervals of apyrexia.

The jaundice is rarely so intense, nor do we see the deepening of the color

after the paroxysms. There is usually greater enlargement of the liver

and tenderness and more definite signs of septicEemia. The cases run a

shorter course, and recovery never takes place.

3. The More Remote Effects of Gall-stones. — (a) Biliary Fistulae.

These are not uncommon. There may, for instance, be abnormal com-

munication between the gall-bladder and the hepatic duct or the gall-

bladder and a cavity in the liver itself. More rarely perforation occurs

between the common duct and the portal vein. Of this there are at least

four instances on record, among them the celebrated case of Ignatius

Loyola. Perforation into the abdominal cavity is not uncommon; 119

cases exist in the literature (Courvoisier), in 70 of which the rupture

occurred directly into the peritoneal cavity ; in 49 there was encapsulated

abscess. Perforation may take place from an intrahepatic branch or

from the hepatic, common, or cystic ducts. Perforation from the gall-

bladder is the most common.

Fistulous communications between the bile-passages and the gastro-in-

testinal canal are frequent. Openings into the stomach are rare. Between

the duodenum and bile-passages they are much more common. Cour-

voisier has collected 10 instances of communication between the ductus

communis and the duodenum, and 73 cases between the gall-bladder and

the duodenum. Communication with the ileum and Jejunum is extremely

rare. Of fistulous opening into the colon 39 cases are on record. These

communications can rarely be diagnosed ;
they may be present without

any symptoms whatever. It is probably by ulceration into the duodenum

or colon that the large gall-stones escape.

Occasionally fistulous communication exists between the gall-bladder

and the urinary passages, and the stones may be found in the bladder.

The opening has been either into the pelvis of the kidney or, as has

been supposed, the gall-bladder has become adherent in the neighbor-

hood of the navel, and the stone has escaped through an open urachus.

It is possible that adhesions may form between the distended gall-bladder

and urinary bladder, since the former has been found adherent as low as

the broad ligament.

Many instances are on record of fistul^e between the bile-passages and

the lungs. Courvoisier has collected twenty-four cases. Bile may be

coughed up with the expectoration, sometimes in considerable quantities.

In only seven cases did recovery take place. In some of these the abscess

formation was due to hydatids, in some to ascarides. The perforation usu-

ally takes place through the lung, by a liver abscess communicating with
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the pleura, or occasionally the abscess enters the mediastinum and per-

forates a bronchus.

Of all fistulous communications the external or cutaneous is the most

common. Courvoisier's statistics number 184 cases, in fifty per cent of

which the perforation took place in the right hypochondrium ; in twenty-

nine per cent in the region of the navel. The number of stones dis-

charged varied from one to two to many hundreds. Eecovery took place

in 78 cases ; some with, some without operation.

(b) Obstruction of the bowel by gall-stones. Eeference has already

been made to this, the frequency which appears from the fact that

of 295 cases of obstruction, occurring during eight years, analyzed by

Fitz, 23 were by gall-stone. Courvoisier's statistics give a total number

of 131 cases, in six of which the calculi had a peculiar situation, as in a

diverticulum or in the appendix. Of the remaining 125 cases, in 70 the

stone was spontaneously passed, usually with severe symptoms. The post-

mortem reports show that in some of these cases even very large stones

have passed per viam natu7-alem, as the gall-duct has been enormously dis-

tended, its orifice admitting the finger freely. This, however, is extremely

rare. The stones have been found most commonly in the ileum.

Other Affections of the Bile-ducts.

Cancer will be considered later.

Stenosis or complete occlusion may follow ulceration, most commonly
after the passage of a gall-stone. In these instances the obstruction is

usually situated low down in the common duct. Instances of this are

extremely rare. Foreign bodies, such as the seeds of various fruits, may
enter the duct, and occasionally round worms crawl into it. In the Wistar-

Homer Museum of the University of Pennsylvania there is a remarkable

specimen showing the common and hepatic ducts enormously distended

and densely packed with a dozen or more lumbricoid worms. Similar

specimens exist in one of the Paris museums, and at the Eoyal Victoria

Hospital, Netley. Liver-flukes and echinococci are rare causes of obstruc-

tion in man.

Obstruction by pressure from without is more frequent. Naturally

cancer of the head of the pancreas is apt to involve the terminal portion

of the duct ; less often cancer of the pylorus. Secondary involvement of

the lymph-glands of the liver is a common cause of occlusion of the duct,

and is met with in many cases of cancer of the stomach and other abdomi-
nal organs. Rare causes of obstruction are aneurism of a branch of the
cceliac axis or of the aorta, or pressure of very large abdominal tumors.

The symptoms produced are those of chronic obstructive jaundice. At
first, the liver is usually enlarged, but in chronic cases it may be reduced
in size, and of a deeply bronzed color. The hepatic intermittent fever may
be associated with occlusion of the duct from any cause, but it is most fre-
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quently met with in chronic obstruction by gall-stones. Permanent occlu-

sion of the duct terminates in death. In a majority of the cases the con-

ditions which lead to the' obstruction are in themselves fatal. Cases of

cicatricial occlusion may last for years. A patient under my care, who

was permanently jaundiced for nearly three years, had a fibroid occlusion

of the duct.

The diagnosis of the nature of the occlusion is often very difficult. A
history of colic, jaundice of varying intensity, paroxysms of pain, and in-

termittent fever point to gall-stones. In cancerous obstruction the tumor

mass can sometimes be felt in the epigastric region. In cases in which i

the lymph glands in the transverse fissure are cancerous, the primary

disease may be in the pelvic organs or the rectum, or there may be a

limited cancer of the stomach, which has not given any symptoms. In

these cases the examination of the other lymphatic glands may be of

value. In a case, recently under observation, with jaundice of seven

weeks' duration, and believed to be catarrhal (as the patient's general con-

dition was good and he was said not to have lost flesh), a small nodular

mass was detected at the navel, which on removal proved to be scirrhus.

Involvement of the clavicular groups of lymph glands may also be service-

able in diagnosis. As already mentioned, the gall-bladder is often but

little enlarged in obstruction of the common duct. Great and progressive

enlarcrement of the liver with jaundice and moderate continued fever is

more^'commonly met with in cancer. In hypertrophic cirrhosis a similar

condition exists, but the organ is smooth and there is rarely progressive

enlargement while under observation.

Treatment of Gall-stones and their Effects.-In an attack

of biliary colic the patient should be kept under morphia, given hypoder-

mically, in quarter-grain doses. In an agonizing paroxysm it is well to

give a whifE or two of chloroform until the morphia has had time to act.

Great relief is experienced from the hot bath and from fomentations .in

the region of the liver. The patient should be given laxatives and should

drink copiously of alkaline mineral waters. Olive oil has proved useless

in my hands. When taken in large quantities, fatty concretions are passed

with the stools, which have been regarded as calculi; and concretions due

to eating pears have been also mistaken, particularly when associated with

colic attacks. Since the days of Durande, whose mixture
_
of ether and

turpentine is still largely used in France, vanous remedies have been

ad4ed to dissolve the stones within the gall-bladder, none of which aie

""^TtTL should be regulated, the patient should take regular exercise

and avoid, as much as possible, the starchy and sacchajnjiefoo^^ Ihe

oda salts'recommended by Prout are believed to P--nt hec—
tion of the bile and the formation of gall-stones. Either the

^fV^'fj
the phosphate may be taken in doses of from one to two drachms dail^

For the intense itchin&jowdering with starch, strong alkaline baths
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(hot), pilocarpin hypodermically (gr. -J-^), and antipyrin (gr. viij), may
be tried. Ichthyol and lanolin ointment sometimes gives relief.

Expression of gall-stones from the bladder by digital manipulation, as

recommended by George Harley, is a highly irrational procedure, not to

be followed. So long as gall-stones remain in the bladder they do little

or no harm in a great majority of cases./ To force them on into the duct

is to render the patient liable to severe colic or to the still more serious

danger of permanent obstruction.

When the cystic duct is occluded and the gall-bladder distended, an
exploratory puncture may be made, as practised by the elder Pepper, in

1857, in a case of empyema of the gall-bladder, and by Bartholow in 1878.

The puncture may be made either to draw off fluid from a distended blad-

der or to explore for gall-stones. Aspiration is usually a safe procedure,

though a fatal result has followed. When the gall-bladder is distended
and plainly palpable, to sound for stones by an exploratory puncture is

justifiable, but under no other circumstances. " The easy and safe method
of sounding for impacted stones," recommended a few years ago by a Lon-
don physician, in which it is advised to thrust a sharp needle six inches
long between the navel and the margin of the liver, may be characterized
as one of the most extraordinary operations ever advocated, and would
probably always prove fatal, as in the case of the unhappy victim upon
whom it was practised.

The surgical treatment of gall-stones has of late years made rapid
progress. The operation of cholecystotomy, or opening the gall-bladder
and removing the stones, which was advised by Sims, has been remark-
ably successful, particularly in the hands of Lawson Tait. The removal
of the gall-bladder, cholecystectomy, has also been practised with success.
The indications for operation are : (a) Repeated attacks of gall-stone colic,
of great severity and danger, (b) The presence of a distended gall-bladder,
associated with attacks of pain or with fever. Many cases of obstruction
of the cystic duct with moderate distention of the gall-bladder produce
little^ or no inconvenience, and perfect recovery may take place with con-
traction and obliteration, (c) When a gall-stone is permanently lodged in
the common duct, and presents the group of symptoms above described.
It must, however, be bonie in mind that, contrary to the experiences of
Charcot and other French writers, three of my cases recovered—one after
persistence of tlie condition for eight months, another for three years ; two
died of the effects of the prolonged jaundice, and two after operation.
-I he question, then, of advising removal in such cases should depend
largely upon the personal methods and success of the surgeon who is
available. The common duct has been explored and gall-stones removed
from it. The operation is necessarily much more serious and difficult
than that upon the gall-bladder.

31
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IV. CIRRHOSIS.

Definition.—A clironic disease of the liver, characterized by a gradual

destruction of liver-cells and an overgrowth of connective-tissue elements,

in' consequence of which the organ hecomes hard and usually small.

Etiology —The disease occurs most frequently in middle-aged males.

It has been regarded as rare in children, except in the syphilitic form, but

Palmer Howard collected 63 cases, to which list Hatfield, m a further

search of the literature, has been able to add 93, so that its occurrence m

early life is more common than has been supposed.

The following are the recognized factors in inducing the disease: {a)

Alcohol-The abuse of spirits is the common cause. It is more frequent

in countries in which strong spirits are taken than in those m which malt

liquors and wines are used. The change results from the

f
ec

of the strong solution of alcohol absorbed from the stomach. The fusel

oil is thougM to be the olfending material. Similar effects are doubtless

produced by other substances, such as rich, highly seasoned foods, or, as

has been suggested, by ptomaines and other alkaloids.

(T^l/ife.-Ve have already eonsidered (under Syi^hdis) the forms

of cirrhosis, diffuse and gummatous, produced by this poison

(c) Cymotic CongesHon.-In cases of chronic disease of the heart and

lungs the liver is in a condition of persistent venous hyi-r^mia, in conse-

qZce of wH^^^ the central cells of the liver lobules atrophy and there is

pr.onged malarial

the liver produced by tuberculosis, it rarely, u evei,

(/) SmiletJ'ever. i-m
interstitial hepatitis, gives a

wa« an inffltration with smdl
^"^^ ^^^^^^^ ,t the liver in chil-

olew to the occurrence ol some of the cases «
localized

dren In other infectious diseases, too, such as typhoid tlieie aie

nr„tic areas which must he repl^d hy

''^l''^^^^^'^:^::!

which has been described by A\ elch.
,„gsao-es results in cirrhosis,

.utttrr'^m'^C— ^^^^^^^
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straction without marked increase in the connective tissue. The causes
which induce the cirrhosis which we meet, at the bedside are alcohol and
syphilis.

Morbid Anatomy.—Practically on the post-mortem table we see
cirrhosis in four well-characterized forms :

(a) The ^Atrophic
,
Cirrhosis of Laennec.—The organ is greatly re-

duced in'size and may be deformed. The weight is sometimes not more
than a pound or a pound and a half. It presents numerous granula-
tions on the surface ; is fii'm, hard, and cuts with great resistance. The
substance is seen to be made up of greenish-yellow islands, surrounded by
grayish-white connective tissue. This yellow appearance of the liA^er in-
duced Laennec to give it the name of cirrhosis.

[h) Fatty Cirrhosis.—Kyqvl in the atrophic form the fat is increased,
but in typical examples of this variety the organ is not reduced in size'

butjs enlarged, smooth or very slightly granular, anaemic, yellowish white
in color, and resembles an ordinary fatty liver. It is, however, firm, cuts
with resistance, and microscopically shows a great increase in the connect-
ive tissue. This form is quite as common in this country as the atrophic
variety. It occurs most frequently in beer-drinkers.

(c) Hypertrophic Cirrhosis.—Enlwcgemeni of the liver occurs in the
early stage of the ordinary atrophic cirrhosis, but the increase is moderate
and largely due to hyperemia. The fatty cirrhotic liver is also large, and
may reach a hand's-breadth below the costal margin. The term hyper-
trophic cirrhosis should be resl^-icted to the form described by French
writers, which is also known as biliary cirrhosis. Unfortunately, this has
been used by some writers to include as well the cases in which there has
been permanent occlusion of the duct, either by stricture or a calculus,
the induration, however, is slight under these circumstances and hyper-
trophy very rare. It seems best to limit the terms Mliary and hypertropMe
cn-rhosis to the form characterized by permanent enlargement of the liver
a marked involvement of the smaller biliary canaliculi, and retention in
an unusual degree, m comparison with atrophic cirrhosis, of the number
and form of the liver-cells, in spite of the great increase of the lobular
connective tissue. In this form the liver is greatly enlarged; in one ofmy cases it weighed seven pounds. The surface is smooth, it is exceed-
ingly firm, resists cutting, and presents on section a deep greenish-yellow
^^iH; All of my cases have been in hard drinkers.

{d) Perihepatitis ; Glissonian Cirrhosis.—In this form the liver is
greatly reduced in size, much altered in shape, and everywhere surrounded
by a firm grayish-white membrane, sometimes of semi-cartilaginous con-
sistence, varying from 10 to 15 mm. in thickness. This fibrous investment
can be stripped off readily, and the liver substance may look almost nor-mal but usually shows cirrhotic changes. The capsular thickening mayoe slight, and the portal connective tissue chiefly involved. The cipsuleot the spleen is, as a rule, similarly affected, and both processes are asso-
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ciated with a proliferative peritonitis. The condition is most frequent as

a result of alcohol, but occurs also in instances of cyanotic induration.

The two essential elements in cirrhosis are destruction of liver-cells
\

and obstruction to the portal circulation.

In an autopsy on a case of atrophic cirrhosis the peritonaeum is usually

found to contain a large quantity of fluid, the membrane is opaque, and

there is chronic catarrh of the stomach and of the small mtestmes.^ The

kidneys are sometimes cirrhotic, the bases of the lungs may be much com-

pressed by the ascitic fluid, the heart _often_shows_ marked degeneration,

and arterio-sclerosis is usually"present. A remarkable feature is the asso-

ciation of acute tuberculosis with cirrhosis. In seven cases of my series

the patients died with either acute tuberculous peritonitis or acute tuber-

culous pleurisy. Pitt states that twenty-two and a half per cent of the

cases of cirrhosis dying in Guy's Hospital during twelve years had acute

^''^The^^ ompensatory circulation is usually readily demonstrated It is

carried out by the following set of vessels : (1) The accessory portal system

of Sappey, of which important branches pass in the round and suspensory

ligaments and unite with the epigastric and mammary systems. These

vessels are numerous and small. Occasionally a large single vein which

Z attS: the size of the little finger, passes from tl.e hilus o the Ivver in

the round ligament, and joins the epigastric veins at the navel. Al hough

h s has the position of the umbilical vein, it is usually, as Sappey showed,

a para-umbiLl vein-that is, an enlarged -inj3y the side of the oblitei

ated umbilical vessel. There may be produced about the navel a large

bunch of varices, the so-called caput Medusae
^'^^^^^^^

system occur in the^^^^^^^^^
z ^^^^^^^^^*-"or
Sewithtevenaa.yg^(^^B^^^^

mucous membrane. (3) ilie commi
communication in this

and the inferior mesenteric veins. The tieedom oi
^ ^ •

retroperitoneal vems, which are m mos
"^'^T^J^^XToutiderabte

partiealarly about the kidneys, and which serve to cany ofl a

proportion of the portal bloody

—^- ^^^^^ :;:^ion

.

venience.
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seen in those rare instances of permanent obliteration of the portal vein.

The symptoms may be divided into two groups—obstructive and toxic.

Obstructive.—T\ie overfilling of the blood-vessels of the stomach and
intestine leads to chronic catarrh, and the patients suffer with nausea
and vomiting, particularly in the morning ; the tongue is furred and the
bowels are irregular. Htemorrhage from the stomach may be an early
symptom

;
it is often profuse and liable to recur. It seldom proves fatal.

The amount vomited may be remarkable, as in a case already referred to,
in which ten pounds were ejected in seven days. Following the hsemate-
mesis mela^na is common

; but haemorrhages from the bowels may occur
for several years without hiematemesis. Enlargement of the spleen occurs
from the chronic congestion. The organ can usually be felt. Evidences
of the establishment of the collateral circulation are seen in the enlarged
epigastric and mammary veins, more rarely in the presence of the caput
Medusa and in the development of haemorrhoids. The distended venules in
the lower thoracic zone along the line of attachment of the diaphragm are
not specially marked in cirrhosis. The most striking feature of failure in
the compensatory circulation is ascites, the efiusion of serous fluid into the
peritoneal cavity. The conditions under which this occurs are still ob-
scure. The abdomen gradually distends, may reach a large size, and con-
tain as much as 15 or 20 litres. (Edema of the feet may precede or develop
with the ascites. The dropsy rarely becomes general.

Jaundice is usually slight,_and was present in only 35 of 130 cases of
cirrhosis reported by Fagge. The skin has frequently a sallow, slightly
icteroid tint. The urine is often reduced in amount, contains urates in
abundance, often a slight amount of albumen, and, if jaundice is intense
tube-casts. The disease may be afebrile throughout, but in many cases'
as shown by Carrmgton, there is slight fever, from 100° to 102-5°

Examination in the early stage of the disease may show moderate en-
largement of the hver, which may be painful on pressure. At this period
the patient may come under observation for dyspepsia, h^ematemesis, slight
jaundice or nervous symptoms. Later in the disease, the patient has an
unmistakable hgpatjc facies

; he is thin, the eyes are sunken, the conjunc-
tivae^ watery, the nose and cheeks show distended venules, and the complex-
ion is. muddy or icteroid. On the enlarged abdomen the vessels are dis-
tended and a bunch of dilated veins may surround the navel. Whenmuch fluid IS m the peritoneum it is impossible to make a satisfactory ex-
amination but after withdrawal the area of liver dulness is found to be
diminished, particularly in the middle line, and on deep pressure the edge
ot the liver can be detected, and occasionally the hard, firm, and even
granular surface. The spleen can be felt in the left hypochondriac region
J^^xamination of the anus may reveal the presence of hfemorrhoids

dev ^y^^^'r'-^^ «^ ^^'^V^^^ the patient may

coma, or even convulsions. The condition is not infrequently mistaken fo^
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uraemia. The nature of the toxic agent is not yet settled. The symptoms

may develop without jaundice, and cannot be attributed to cholsemia, and

they may come on in hospital when the patient has not had alcohol for

weeks.

The fatty cirrhotic liver may produce symptoms similar to those of the

atrophic form, but it more frequently is latent and is found accidentally

in topers who have died from various diseases. The gi'eater number of

the cases clinically diagnosed as cirrhosis with enlargement come in this

division.
. ^ ^^ i.-

(b) Hypertropldc or biUary cirrhosis has a definite and distinctive

symptomatology. The liver may be enlarged for months or even years.

Jaundice persists for some time, on which point French writers lay great

stress. It may, however, come on acutely with the other symptoms. It

is intense, like an obstructive jaundice, but, as a rule, the stools are bde-

stained It may continue for a long time without the development of

other symptoms; then delirium sets in and all the features of an acute

febrile jaundice. The tongue is dry, the pulse rapid, the temperature

ranges from 102° to 104°, and petechiae occur on the skm. The patient

may present every feature of acute yellow atrophy, including even the

convulsive seizures. The attack in one of my cases proved fatal withm

ten days ; in another it was prolonged for three weeks. Ascites does not

develop. The enlargement of the liver may be the sole diagnostic crite-

rion between these cases and acute yellow atrophy. I do not know how-

ever, of the occurrence of leucin or tyrosin in the urine m this condition

[c) The perihepatitis with cirrhosis cannot be distinguished from the

'''"^^1^:^:-^^ ascites, a well-marked history of alcoholism the

hepSc lcies, and hemorrhage from the «to-ch or bo^^^^^^^

nosis is rarely doubtful. If, after withdrawal of the fluid, the spleen s

found to be enlarged and the liver either not palpable or, if it is en-

Wed hard and regular, the probabilities in favor of cirrhosis are very

^' tthe early^tagesof the ^^J^^:^:^.
l\ws be made' A marked

f
other syphilitic lesions, with great

7^;^

may be dmraoterized by a rapidly i^^fP™ff collateral

Proo-nosis —The prognosis is, as a rule, baa. >v

„irc!lS "MlyeBtaLshed the patient ma, have no symptoms what-



CIRRHOSIS. 479

ever. Three cases of advanced atrojDhic cirrhosis have died under my ob-

servation of other affections without presenting during life any symptoms
pointing to disease of the liver. There are instances, too, of enlargement

of the liver, slight jaundice, cerebral symptoms, and even haematemesis, in

which the liver becomes reduced in size, the symptoms disappear, and the

patient may live in comparative comfort for many years. There are many
cases, too, in which, after one or two tappings, the symptoms have disap-

peared and the patients have apparently recovered.

Treatment.—Ordinary cirrhosis of the liver is an incurable disease.

Many writers, speaking of the curability of certain forms, show a lack of

appreciation of the essential conditions upon which the symptoms depend.

So far as we have any knowledge, no remedies at our disposal can alter or

remove the cicatricial connective tissue which constitutes the materia
peccans in ordinary cirrhosis. On the other hand, we know that extreme
grades of contraction of the liver may persist for years without symptonis
when the compensatory circulation exists. The so-called' cure of cirrliosis

means the re-establishment of this compensation ; and it would be as un-
reasonable to speak of healing a chronic valvular lesion when with digi-

talis we have restored the circulatory balance as it is to speak of curing
cirrhosis of the liver when by tapping and other measures the compensa-
tion has in some way been restored.

The patient should abstain entirely from alcohol, and, if possible, should
take a milk diet, which has been highly recommended by Semmola. In
any case, the diet should be nutritious, but not too rich. Measures should
be employed to reduce the gastro-intestinal catarrh, and the patient should
lead a quiet, out-of-door life and keep the skin active, the bowels regular,
and the urine abundant. In non-syphilitic cases it is useless to give either
mercury or iodide of potassium. When a well-marked history of syiDliilis

exists these remedies should be used, but neither of them has any more
influence upon the development of a new growth of connective tissue in
the liver than it has upon the progressive development of a scar tissue in
a keloid or in an ordinary developing cicatrix. The ascites should be
tapped early, and the operation may be repeated so soon as the distention
becomes distressing:~' Th'e CO drainage with a Southey's tube may
be employed. It is much better to resort to tapping early if after a few
days' trial the fluid does not subside rapidly under the use of salme_purges.
From half an ounce to an ounce and a half of sulphate of magnesia may
be given in as little water as possible half an hour before breakfast. Elate-
num, the compound jalap powder, or the bitartrate of potash may also be
employed. Digitalis and squills are often useful. In the syiDhilitic cases
or when syphilis is suspected iodide of potassium may be given in doses of
from fifteen to thirty drops of the saturated solution three times a day,
and mercury, which is conveniently given with squills and digitalis in the
form of Addison's or Niemeyer's pill. A case of well-marked syphilitic
cu-rhosis with recurring ascites, in which tapping was resorted to on eight
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or ten occasions, took this pill at intervals for a year with the greatest bene-

fit, and subsequently had four years of tolerably good health.

V. ABSCESS OF THE LIVER.

Etiology.—Suppuration within the liver, either in the parenchyma,

or in the blood or bile passages, occurs under the following conditions

:

(1) The tropical abscess. In hot climates this form may develop idio-

pathically, but more commonly follows dysentery. It frequently occur.^

among Europeans in India, particularly those who drink alcohol freely and

are exposed to great heat. The relation of this form of abscess to dysen-

tery is still under discussion, and Anglo-Indian practitioners are by no

means unanimous on the subject. Certainly cases may develop without

a history of previous dysentery, and there have been fatal cases without

any affection of the large bowel. In this country the large solitary tropi-

cal abscess also occurs, oftenest in the Southern States. In Baltimore it

is not very infrequent, as may be judged from the fact that during two

years there have been at my clinic five cases, and I know of the occurrence

of three or ^our additional cases during this time in the city.

The relation of this form of abscess to the ammla coli has been care-

fully studied by Kartulis and exhaustively considered in a monograph by

Councilman and Lafleur. The descriptions and illustrations of these

authors are most convincing as to the direct etiological association of this

organism with liver abscess. Clinically the patient may have amcBia coh

in the stools and well-marked signs of liver abscess without marked symp-

toms of dysentery and even with the faeces well formed.
_

(2) Traumatism is an occasional cause. The injury is generaUy m the

hepatic region. Two instances have come under my notice of it m brake-

men who were injured while coupling cars. Injury of the head is not in-

frequently followed by liver abscess.

(3) Embolic or pysemic abscesses are the most numerous, and may de-

velop in a general pyemia from any cause or follow foci of suppuration m

Ihe territory of the portal vessels. The infective agen s may reach th -

W through the hepatic artery, as in those -es in which W^^^^
focus of infection is in the area of the systemic circulation; though it ma}

happen occasionally that the infective agent, instead

^^^^X^^
the lunes reaches the liver through the inferior vena cava and the hepatic

ve ns A remarkable instance of multiple abscesses of arterial o"^^^^^^

Ifforded by the case of aneurism of the hepatic artery reported by Ross

and myself. Infection through the portal vein is rn^^r^^^^
It results from dysentery and other ulcerative affections of the bo^^e

appendicitis, occasionally after typhoid fever, m rectal
^^^^^^^^

ab cesses in the pelvis. In these cases the abscesses are
"-^^^^^^^

rule, within the branches of the portal vem-suppurative pylephlebitis.
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(4) A not uncommon cause of suppuration is inflammation of the bile-

passages caused by gall-stones, more rarely by parasites—suppurative cho-

langitis.

In some instances of tuberculosis of the liver the affection is chiefly of

the bile-ducts, with the formation of multiple tuberculous abscesses con-

taining a bile-stained pus.

(5) Foreign bodies and parasites. In rare instances foreign bodies,

such as a needle, may pass from the stomach or gullet, lodge in the liver,

and excite an abscess, or, as in several instances which have been reported,

a foreign body, such as a needle or a fish-bone, may perforate a branch or

the portal vein itself and induce extensive pylephlebitis. Echinococcus

cysts frequently cause suppuration ; the penetration of round worms into

the liver less commonly ; and most rarely of all the liver-fluke.

Morbid Anatomy.

—

(a) Of the Solitary or Tropical Abscess.—This
is not always single ; there may be two or even more large abscess cavities,

ranging in size from an orange to a child's head. The largest-sized ab-

scess may contain from three to six litres of pus and involve more than
three fourths of the entire organ. In Waring's statistics, sixty-two per

cent of the cases were single. The abscess in nearly seventy per cent of

the cases was in the right lobe, more toward the convexity than the con-

cave side. In long-standing cases the abscess-wall may be flrm and thick,

but, as a rule, the cavity j)ossesses no definite limiting membrane, and sec-

tion of the wall shows an internal layer, grayish in color, shreddy, and
made up of necrotic liver substance, pus-cells, and amoebEe; a middle
layer, brownish red in color ; and an external zone of hypersemic liver tis-

sue. The pus is often reddish brown in color, closely resembling anchovy
sauce. In other instances it is grayish white, mucoid, and may be quite

creamy. The odor is at times very peculiar. In one instance it had the
sour smell of chyme, though no connection with the stomach was found.
In a recent case of amoebic dysentery there were multiple miliary abscesses

in the liver, all of which contained amoebae.

The bacteriological examination of the contents show that as a rule
the pus is sterile (Kartulis). The termination of this form of abscess may
be as follows, as noted in Waring's 300 cases : Remained intact, fifty-six

per cent; opened by operation, sixteen per cent; perforated the right
pleura, nearly five per cent; ruptured into the right lung, nine per cent;
ruptured into the peritonaeum, five per cent; ruptured into the colon,
nearly three per cent ; and there were in addition instances which rupt-
ured into the hepatic and bile-vessels and into the gall-bladder.

(i) Of Septic and Pi/ceniic Adscesses.—These are_alwaxs multiple,
though occasionally, following injury, there may be a large solitary collec-
tion of pus.

In suppurative pylephlebitis the liver is uniformly enlarged. The cap-
sule may be smooth and the external surface of the organ of normal
appearance. In other instances, numerous yellowish-white points appear
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beneath the capsule. On section there are isolated pockets of pus, either

having a round outline or in some places distinctly dendritic, and from

these the pus may be squeezed. They look like small, solitary abscesses,

but, on probing, are found to communicate with the portal vein and to

represent its branches, distended and suppurating. The entire portal sys-

tem within the liver may be involved ; sometimes territories are cut off by

thrombi. The suppuration may extend into the main branch or even into

the mesenteric and gastric veins. The pus may be fetid and is often bile-

stained ; it may, however, be thick, tenacious, and laudable. In suppura-

tive cholangitis there is usually obstruction by gall-stones, the ducts are

greatly distended, the gall-bladder enlarged and full of pus, and the

branches within the liver are extremely distended, so that on section there

is an appearance not unlike that described in pylephlebitis.

Suppuration about echinococcus cysts may be very extensive, forming

enormous abscesses, the characters of which are at once recognized by the

remnants of the cysts.

Symptoms.—(a) Of the Large Solitary Abscess.—lix the tropics

there are instances in which the abscess appears to be latent and to run a

course without definite symptoms,, and death may occur suddenly from

rupture. .

Fever, pain, enlargement of the liver, and the development of a septic

condition are the important symptoms of hepatic abscess. The tempera-

ture is elevated at the outset and is of an intermittent or septic tj^pe. It

is irregular, and may remain normal or even subnormal for a few days;

then the patient has a rigor and the temperature rises to 103° or- higher.

Owing to this intermittent character of the fever the cases are usually, m

this latitude, mistaken for malaria. The fever may rise every afternoon

without a rigor. Profuse sweating is common, particularly when the

patient falls asleep. In chronic cases there may be little or no fever. At

the time of writing, there is in one of my wards a patient with liver

abscess which has perforated the lung who still coughs up pus, but

whose temperature has been normal for weeks. The pain is variable, and

is usually referred to the back or shoulder ; or there is a dull aching sen-

sation in the right hypochondrium. When turned on the left side, t^ie

patient often complains of a heavy, dragging sensation, so that he usually

prefers to lie on the right side ; at least, this has been the case m a major-

ty of the instances which have come under my observation. Pain on

pressure over the liver is usually present, particularly deep pressure at the

costal margin in the nipple line.
, , ^i -if o=

The enlargement of the liver is most marked m the right lobe, and, as

the abscess cavity is usually situated more toward -PP.-' f "
^j;;"

der surface, the increase in volume is upward and to the r.ght, not do.. -

ward, as in cancer and the other affections producing enlargement Pei-

cussi n in the mid-sternal and parasternal lines may show a ^
'

At the nipple-line the curve of liver dulness begins to rise, and m the mid-
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axillary it may reach the fifth rib, while behind, near the spine, the area

of dulness may be almost on a level with the angle of the scapula. Of

course there are instances in which this characteristic feature is not pres-

ent, as when the abscess occupies the left lobe. The enlargement of the

liver may be so great as to cause bulging of the right side, and the edge

may project a hand's-breadth or more below the costal margin. In such

instances the surface is smooth. Palpation is painful, and there may be

fremitus on deep inspiration. In some instances fluctuation may be de-

tected. Adhesions may form to the abdominal wall and the abscess may
point below the margin of the ribs, or even in the epigastric region. In

many cases the appearance of the patient is suggestive. The skin has a

sallow, slightly icteroid tint, the face is pale, the complexion muddy, the

conjunctivEe are infiltrated, and often slightly bile-tinged. There is in the

facies and in the general appearance of the patient a strong suggestion of

the existence of abscess. There is no internal affection associated with

suppuration which gives, I think, just the same hue as certain instances

of abscess of the liver. Marked jaundice is rare. Diarrhoea may be present

and may give an important clew to the nature of the case, particularly if

amoeba are found in the stools. Constipation may occur.

Eemarkable and characteristic symptoms arise when the abscess in-

vades the lung. The extension may occur through the diaphragm, with-

out actual rupture, and with the production of a purulent pleurisy and
invasion of the lung. In four cases of this kind, which have been under
observation recently, the patients gradually developed a severe cough,
usually of an aggravated and convulsive character, there were signs of in-
volvement at the base of the right lung, defective resonance, feeble tubular
breathing, and increase in the tactile fremitus ; but the most characteristic
feature was the presence of a reddish-brown expectoration of a brick-dust
color, resembling anchovy sauce. This, which was noted originally by
Budd, was present in our cases, and in addition Reese and Lafleur found
in all ammlce coU identical with those which exist in the liver abscess and
m the stools. They are present in variable numbers and display active
amoebic movements. The brownish tint of the expectoration is due to
blood-pigment and blood-corpuscles, and there may be orange-red crystals
of hsematoidin.

The abscess may perforate externally, as mentioned already, or into the
stomach or bowel

; occasionally into the pericardium. The duration of
this form is very variable. It may run its course and prove fatal in six
or eight weeks or may persist for several years.

^

The prognosis is serious, as the mortality is more than fifty per cent,
rhe death-rate has been lowered of late years, owing to the greater fear-
lessness with which surgeons now attack these cases.

(i) Of the Pymmic AUcess and Sup2m.rative P^Jlepllle'b^tis.—G\mi(i'A\J
these conditions cannot be separated. Occurring in a general pyaemia,
no special features may be added to the case. When there is suppuration
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within the portal vein the liver is uniformly enlarged and tender, though

pain may not be a marked feature. There is an irregular, septic fever,

and the complexion is muddy, sometimes distinctly icteroid. The features

are indeed those of pytemia, plus a slight icteroid tinge, and an enlarged

and painful liver. The latter features alone are peculiar. The SM'eats,

chills, prostration, and fever have nothing distinctive.

Diagnosis.—Abscess of the liver may be confounded with intermit-

tent fever, a common mistake in malarial regions. Practically an^Jnter-

mittent fever which resists quinine is not malarial. Laveran's organisms

are also absent from the blood. When the abscess bursts into the pleura

a right-sided empyema is produced and perforation of the lung usually

follows. When the liver abscess has been latent and dysenteric symptoms

not marked, the condition may be considered empyema or abscess of the

lung. In such cases the anchovy-sauce-like color of the pus and the

presence of the amoeba will enable one to make a definite diagnosis, as

has been done in cases by Lafleur. Perforation externally is readily recog-

nized, and yet in an abscess cavity in the epigastric region it may be difficult

to say whether it has proceeded from the liver or is in the abdominal wall.

When the abscess is large, and the adhesions are so firm that the liver

does not descend during inspiration, the exploratory needle does not make

an up-and-down movement during aspiration. In an instance of this

kind which I saw with Hearn at the Philadelphia Hospital, all the feat-

ures, local and general, seemed to point to abscess in the abdominal wall,

but the operation revealed a large perforating abscess cavity in the left

lobe of the liver. The diagnosis of suppurating echinococcus cyst is

rarely possible, except in Australia and Iceland, where hydatids are so

common. In the only case which has come under my observation, the in-

numerable tumors scattered throughout the abdomen and the great size of

the liver led, not unnaturally, in spite of the occurrence of septic symp-

toms, to the diagnosis of cancer.

Perhaps the most important affection from which suppuration withm

the liver is to be separated is the intermittent hepatic fever associated with

gall-stones. Of the cases reported a majority have been considered due to

suppuration, and in two of my cases the liver had been repeatedly aspirated.

Post-mortem examinations have shown conclusively that the high tevei

and chills may recur at intervals for years without suppuration m the

ducts. The distinctive features of this condition are paroxysms of fever

with rigors and sweats-which may occur with great regularity, but which

more often are separated by long intervals-the deepening of the jaundice

after the paroxysms, the entire apyrexia in the intervals, and the mainte-

nance of the general nutrition. The time element also is important, as m

some of these cases the disease has lasted for several years finally, it is

to be remembered that abscess of the liver, in temperate climates at least

is invariably secondary;'and the primary source must be carefully sought

'for,'either in dysentery, slight ulceration of the rectum, suppurating
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haemorrhoids, tilcer of the stomach, or in suppurative diseases of other

parts of the body, particularly in the skull or in the bones.

The presence of a leucocytosis is a most important feature in all forms

of suppuration in the liver.

In suspected cases, whether the liver is enlarged or not, exploratory

aspiration may be performed without risk. The needle may be entered in

the anterior axillary line in the lowest interspace, or in the seventh inter-

space in the mid-axillary line, or over the centre of the area of dulness

behind. The patient should be placed under ether, for it may be neces-

sary to make several deep punctures. It is not well to use too small an
aspirator. jSTo ill effects follow this procedure, even though blood may
leak into the peritoneal cavity. Extensive suppuration may exist, and yet

be missed in the aspiration, particularly when the branches of the portal

vein are distended with pus.

Treatment.—Pysemic abscesses and suppurative pylephlebitis are

invariably fatal. Treves, however, reports a case of pyaemic abscess fol-

lowing appendicitis in which the patient recovered after an exploratory

operation. Surgical measures are not justified in these cases, unless an
abscess shows signs of pointing. As the abscesses associated with dysen-
tery are often single, they aiford a reasonable hope for operation. If,

however, the patient is expectorating the pus, if the general condition is

good and the hectic fever not marked, it is best to defer operation, as

many of these instances recover spontaneously. The large single abscesses
offer the best chance for operation. The general medical treatment of
the cases is that of ordinary septicaemia.

VI. NEW GROWTHS IN THE LIVER.

These may be cancer, either primary or secondary, sarcoma, or angioma.
Etiology.—Cancer of the liver is third in order of frequency of in-

ternal cancer. It is rarely primary, usually secondary to cancer in other
organs. It is a disease of late adult life. According to Leichtenstern,
over fifty per cent of the cases occur between the fortieth and the sixtieth
years. It occasionally occurs in children. Women are attacked less fre-
quently than men. It is stated by some authors that secondary cancer is
more common in women, owing to the frequency of cancer of the uterus.
Heredity is believed to have an influence in from fifteen to twenty per
CGUt.

In many cases trauma is an antecedent, and cancer of the bile-passages
is associated in many cases with gall-stones. Cancer is stated to be less
common in the tropics. Its relative proportion to other diseases may be
.judged from the fact that among the first three thousand patients admit-
ted to the wards of the Johns Hopkins Hospital there were seven cases of
cancer of the liver.
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Morbid Anatomy.—The followiug forms of new growths occur in

the liver and have a clinical importance :

Cancer—(1) Primary cancer, of which three forms may be recog-

nized.*

{a) The massive cancer, which causes great enlargement and on section

shows a uniform mass of new growth, which occupies a large portion of

the organ. It is grayish white, usually not softened, and is abruptly out-

lined from the contiguous liver substance.

{b) Nodular cancer, in which the liver is occupied by nodular masses,

some large, some small, irregularly scattered throughout the organ. Usu-

ally in one region there is a larger, perhaps firmer, older-lookmg mass,

which indicates the primary seat, and the numerous nodules are secondary

to it. This form is much like the secondary cancerous mvolvement, ex-

cept that it seldom reaches a large size. .7.7-
(c) The third is the remarkable and rare variety, cancer with cirrhosis,

which forms an anatomical picture perfectly unique and at first very

puzzling. The liver is not much enlarged, rarely weighing more than two

and a half' or three kilogrammes. The surface is grayish yellow, studded

over with nodular yellowish masses, resembling the projections m an ordi-

nary cirrhotic liver. On section the cancerous nodules are seen scattered

throughout the entire organ, varying in diameter from three to ten or

more millimetres and surrounded with fibrous tissue. ^
^ ^ ^

Histologically, the primary cancers are epitheliomata^alveolar and

trabecular. The character of the cells varies greatly. Some varieties are

polymorphous; others small polyhedral ; and others again contain giant

cells In rare instances, as in one described by Greenfield, the cells ar

cylindrical. The trabecular form of epithelioma is also known as adenoma

"^"Z^^Cancer^ organ is usually enormously enh^ed^

and may weigh twenty pounds or more. The cancerous nodules pioject

benerthe capsule, and' can be felt during life or even ^^^^^^^1^"^^

thin abdominal walls. They are usually dissemmated equally, though m

a" ittances they may be confined to one lobe, ^he—c.^
th

nodules varies; in some cases - firm a.d^^^^^^^^^^^^

snrfnce show a distinct umbilication, due to the slirmking ui t

We in thi centre. These superficial cancerous masses are still some-

tiZ : okrn orl".arre's tubUes." More ^requen«. t^^^^^^^^

on sectL grayish white in color, - ^

vessels is not uncommon m these cases. In one specmen

•enormous clot beneath the capsule of the liver, toge^ier
-^^^^^^''J^^^^^

nto the gall-bladder and into the peritoneum ^1-
-.0^^^^^^^^^^

Iws the same structure as the initial lesion, and is

-^--^l^^^ 'l^^.-
olar or cylindricalcarc^^

* Hanot and Gilbert, Ultudes sur les Maladies du Pole, Paris, 1888.
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ary growths ; thus the hyaline transformation may convert large areas into

a dense, dry, grayish-yellow mass. Extensive areas of fatty degeneration

may occur, sclerosis is not uncommon, and haemorrhages are frequent.

Suppuration sometimes follows.

(3) Cancer of the Bile-Passages.—Much attention has been given to

this of late, and Zenker, Musser and Ames have recently published ex-

haustive papers on the subject. In 100 cases collected by Musser the
large proportion (3 to 1) were in females. Jaundice was present in sixty-

nine per cent, and in about the same percentage there was a tumor in the
region of the gall-bladder. Courvoisier has collected 100 cases, of which
83 were in men and 17 in women. The association of cancer of the bile-

passages with calculi has long been recognized, and they are present in at

least seven eighths of all cases. The fundus of the gall-bladder is usually

involved first. The process may extend to the common or hepatic ducts,

and invasion of the contiguous stiTictures is common. The ducts may be
affected primarily.

Sarcoma.—Of primary sarcoma of the liver very few cases have been
reported. Secondary sarcoma is more frequent, and many examples of
lympho-sarcoma and myxo-sarcoma are on record, less frequently glio-

sarcoma or the smooth or striped myoma.
The most important form is the melano-sarcoma, which develops in

the liver secondarily to sarcoma of the eye or of the skin. Very rarely
melano-sarcoma develops primarily in the liver. Of the reported cases
Hanot excludes all but one. In this form the liver is greatly enlarged, is

either uniformly infiltrated with the cancer, which gives the cut surface
the appearance of dark granite, or there are large nodular masses of a
deep black or marbled color. There are usually extensive metastases, and
in some instances every -organ of the body is involved. N"odules of melano-
sarcoma of the skin may give a clew to the diagnosis.

Other Forms of Liver Tumor.—One of the commonest tumors in the
liver is the angioma, which occurs as a small, reddish body the size of a
walnut, and consists simply of a series of dilated vessels. Occasionally in
children angiomata have developed and produced large tumors.

Cysts are occasionally found in the liver, either single, which are not
very uncommon, or multiple, when they usually coexist with congenital
cystic kidneys.

Symptoms.—It is often impossible to differentiate primary and sec-
ondary cancer of the liver unless the primary seat of the disease is evident,
as m the case of scirrhus of the breast, or cancer of the rectum, or of a
tumor in the stomach, which can be felt. As a rule, cancer of the liver is
associated with progressive enlargement ; but there are cases of primary
nodular cancer, and in the cancer with cirrhosis the organ may not be
enlarged. Gastric disturbance, loss of appetite, nausea, and vomiting are
frequent.

^

Progressive loss of flesh and strength may be the first symp-
toms. Pain or a sensation of uneasiness in the right hypochondriac region
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may be present, but enormous enlargement of the liver may occur without

the slightest pain. Jaundice, which is present in at least one half of the

cases, is usually of moderate extent, unless the common duct is occluded.

Ascites is rare, except in the form of cancer with cirrhosis, in which the

clinical picture is that of the atrophic form. Pressure by nodules on the

portal vein or extension of the cancer to the peritoneum may also induce

Inspection shows the abdomen to be distended, particularly in the

upper zone. In late stages of the disease, when emaciation is marked,

the cancerous nodules can be plainly seen beneath the skin, and m rare

instances even the umbilications. The superficial veins are enlarged. On

palpation the liver is felt, a hand's-breadth or more below the costal margm

descending with each inspiration. The surface is usually irregular, and

may present large masses or smaller nodular bodies, either rounded or

with central depressions. In instances of diiiuse infiltration the liver may

be greatly enlarged and present a perfectly smooth surface. The growth

is progressive, and the edge of the liver may ultimately extend below the

level of the navel. Although generally uniform and producing enlarge-

ment of the whole organ, occasionally, when the tumor develops from the

left lobe, it may form a solid mass, which occupies the epigastric region.

By percussion the outline can be accurately limited and the progressive

growth of tumor estimated. The spleen is rarely enlarged Pyrexia is

present in many cases, usually a continuous fever, ranging from 100 to

102° •
it may be intermittent with rigors. This may be associated with

the cancer alone, or, as in one of my cases, with suppuration (Edema of

the feet, from anemia, usually supervenes. Cancer of the liver kills m

from three to fifteen months.
. .„i„vrrorl

Diaenosis.-The diagnosis is easy when the liver is greatly enlarged

and thelirface nodular. The smoother forms of difiuse inay

at first be mistaken for fatty or amyloid liver, but the presence of jaun-

dle, the . rapid enlargement, and the more --^^d -ch^ .a^^^^^^^^^

suffice to. differentiate it. Perhaps the most puzzling conditions occ r

in the rare cases of enlarged amyloid liver with

large echinococcus liver may present a striking similarity to
^^'^^^^^^

but the projecting nodules are usually softer, the disease lasts much longei,

-^Z:^^^^^'^ be mistaken for carcinoma,.^e

Janndlc'e is usually deep and the liver very large
; ^^^'^^^^^l^lZ

marked cachexia and wasting, and the painless,
^^fXf^^'^jl'^^

enlargement are points against cance. When ^-^^^"^^
aspiration may be safely performed, and positive -^-at^- ^^^^

^^J^jXy
frL the materials so obtained. In large, rapidly giown g seconda y

cancers the superficial rounded masses may
.^T^o^e.^^

soft tumor-like projections may contain blood ^l^e form o^^^^^^

cirrhosis can scarcely be separated from atrophic cirrhosis itself. 1
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the wasting is more extreme and more rapid, but the jaundice and the

ascites are identical. Melano-sarcoma causes great enlargement of the

organ. There are frequently symptoms of involvement of other viscera,

as the lungs, kidneys, or spleen. Secondary tumors may develop on the
skin. A very important symptom, not present in all cases, is melanuria,
the passage of a very dark-colored urine, which may, however, when first

voided, be quite normal in color. The existence of a melano-sarcoma of
the eye, or the history of blindness in one eye, with subsequent extirpa-

tion, may indicate at once the true nature of the hepatic enlargement.
The secondary tumors may develop some time after the extirpation of the
eye, as in a case under the care of J. C. Wilson, at the Philadelphia Hos-
pital, or, as in a case under Tyson at the same institution, the patient
may have a sarcoma of the choroid which had never caused any symp-
toms. Primary cancer of the gall-bladder can rarely be diagnosed. It

may be greatly dilated and readily palpable. Occasionally tumors of the
kidney or a tumor of the transverse colon may be confounded with it.

The treatment must be entirely symptomatic—allaying the pain, re-

lieving the gastric disturbance, and meeting other symptoms as they arise.

VII. FATTY LIVER.

Two different forms of this condition are recognized—the fatty infil-

tration and fatty degeneration.

Fatty infiltration occurs, to a certain extent, in normal livers, since
the cells always contain minute globules of oil.

In fatty degeneration, which is a much less common condition, tjie
protoplasm of the liver-cells is destroyed and the fat takes its place, as'
seen in cases of malignant jaundice and in phosphorus poisoning.'

Fatty liver occurs under the following conditions : {a) In association
with general obesity, in which case the liver appears to be one of the
store-houses of the excessive fat. {b) In conditions in which the oxida-
tion processes are interfered with, as in cachexia, profound anemia, and in
phthisis. The fatty infiltration of the liver in heavy drinkers is to be
attributed to the excessive demand made by the alcohol upon the oxygen,
(c) Certain poisons, of which phosphorus is the most characteristic, pro-
duce an intense fatty degeneration with necrosis of the liver-cells. The
poison of acute yellow atrophy, whatever its nature, acts in the same way.

The fatty liver is uniformly increased in size. The edge may reach
below the level of the navel. It is smooth, looks pale and bloodless; on
section it IS dry, and renders the surface of the knife greasy. The organmay weigh many pounds, and yet the specific gravity is so low that the
entire organ floats in water.

The symptoms of fatty liver are not definite. Jaundice is never pres-
ent

;
the stools may be light-colored, but even in the most advanced grades
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the bile is still formed. Signs of portal obstruction are rare. Haemor-

rhoids are not very infrequent. Altogether, the symptoms are ill-defined,

and chiefly those of the disease with which the degeneration is associated.

Incases of great obesity, the physical examination is uncertam
;
but m

phthisis and cachectic conditions, the organ can be felt, greatly enlarged,

smooth, and painless. Fatty livers are among the largest met with at the

bedside.

VIII. AMYLOID LIVER.

The waxy, lardaceous, or amyloid liver occurs as part of a general

degeneration, associated with cachexias, particularly when the result of

^nTaSTw^ften^ in the prolonged suppuration of tuber-

culous disease, either of the lungs or of the bones. Next m order o fre-

nuency are th cases associated with syphilis. Here there may be ulcera-

Tn olthe rectum, with which it is often connected, or chronic disease o

the bone, or it may be present when there are no suppurative changes. It

Tfound occasionaUy in rickets, in prolonged convalescence from the mfec-

tmns fevers and in the cachexia of cancer. n . i„

Tinmyloid organ is large, and may attain dimensions equalled only

by thatTL cancerous organ. Wilks speaks o£^ a hver*g four-

oy tnai oi
resistant, on section ansemio, and has a

rmitSutnt appearance. Stained with a dilute solution o£

^rn— inflltrated Jith the^^y^^"-^^
anv-broim color. The precise nature of this change siiii 1

nlL attacks the capillaries, usually ol the
^'^'^^^^f^^^''t^:

and subsequently the interlobular vessels and the connective tissue.

""Xe"ilo"^^^ 0, this condition. Jaundice

doe^nroclr., the stools may be
^^f^X^'^^lt^'^^^l ^'

persists. The physical examination "\7J°;„X;,,d the con-

larged and painless, the surface
^^-'^^'''^I'^JlZt-y great enlarge-

:ris!C" Tirstcr^r.:—,«~
. great enlargement ™,?!f:Xr ^^^^

with syphilis, is almost always ol this natme.

the amyloid liver is reduced in size.

In the liver may attain eon.dei-^le si.
^^^^^^^^^^

smo^oth

^^^^^

uniform, resembling, on physical examination the fa
ty org

condition at once indicates the true nature of the case.
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IX. ANOMALIES IN FORM AND POSITION OF THE
LIVER.

In transposition of the viscera the right lobe of the organ may occupy
the left side. A common and important anomaly is the tilting forward of
the organ, so that the long axis is vertical, not transverse. Instead of the
edge of the right lobe presenting just below the costal margin, a consider-
able portion of the surface of the lobe is in contact with the abdominal
parietes, and the edge may be felt as low, perhaps, as the navel. This an-
teversion is apt to be mistaken for enlargement of the organ.

The " lacing" liver is met with in two chief types. In one, the anterior
portion, chiefly of the right lobe, is greatly prolonged, and may reach the
transverse navel line, or even lower. A shallow transverse groove sepa-
rates the thin extension from the main portion of the organ. The peri-
toneal coating of this groove may be fibroid, and in rare instances the de-
formed portion is connected with the organ by an almost tendinous mem-
brane. The hver may be compressed laterally and have a pyramidal shape
and the extreme left border and the hinder margin of the left lobe may be
much folded and incurved. The projecting portion of the liver, extending
low in the right flank, may be mistaken for a tumor, or more frequently
for a movable right kidney. Its continuity with the liver itself may not
be evident on palpation or on percussion, as coils of intestine may lie in
tront It descends, however, with inspiration, and usually the margin
can be traced continuously with that of the left lobe of the liver. The
greatest difficulty arises when this anomalous lappet of the liver is either
naturally very thick and united to the liver by a very thin membrane, or
when It IS swollen in conditions of great congestion of the organ.

The other principal type of lacing liver is quite different in shape. It
IS thick, broader above than below, and lies almost entirely above the trans-
verse line of the cartilages. There is a narrow groove just above the an-
terior border, which is placed more transversely than normal.*

1

Liver.—This rare condition has received much attention of
late, and J. E. Graham, in a recent paper, has collected seventy reported
cases from the literature. In a very considerable number of these there
nas been a mistaken diagnosis. A slight grade of mobility of the organ is
lound in the pendulous abdomen of enteroptosis, and after repeated ascites

±he organ is so connected at its posterior margin with the inferior
vena cava and diaphragm that any great mobility from this point is im-
possible, except on the theory of a meso-hepar or congenital ligamentous

rPh.^ . r'""
structures. The ligaments, however, may be greatly

relaxed (the suspensory 7-5 centimetres, and the triangular ligament 4 cen-

ZuZ'll'"
^'"^''^

5
and when the patient is in the erect

below
""^^

^^PP^^- «"^f^ce is entirelybelow the costal margin. The condition is rarely met with in men ; fiftv-8IX ot the cases were in women.

* See P. Hertz, Abnormitttten in der Lage und Form der Bauchorgane, Berlin, 1894.
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IX. DISEASES OF THE PANCEEAS.

Normal conditions of the organ must not be mistaken for disease. It

nftPn hard and with very distinct lobulation. Atrophy is common m old

ai:?nd in wa:ang disease! Microscopically, the changes of self-d.gest.on

must not be mistaken lor coagulation-necrosis.

I. HAEMORRHAGE.

01 late years much attention has been paid to this condition, whidi

mav ^rove rapidly fatal and has important medieo-legal bearings F. W.

Zir* ta?lported flye cases, in all ol which death occurred either sud-

deTor liter aCy short illness. The symptoms are thus briefly sum-

tion. The pain wmcn
n steadily increases m severity,

cated in the upper part ot the aottomen. j

is sharp or perhaps colicky in ch^cter.
'"^/^^^^^^^^^ ,,3

abdomen or epigastrmm.
Ur^^^^nvmn\ The bowels are

'-^n'°"1n3'Trers;r; :s"tthoS renel; those

ttict ar'eZt^ 'elng le^in, vomiting an—s,
restless-

nd the state o, -Uapse into which

J^^^^^^^^^
^^^^

P^®^""^'
1 ^o.r nnouv in connection with cancer of the organ.
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II. ACUTE PANCREATITIS.

(a) Acute HEBinorrhagic Pancreatitis.—The admirable studies of Pitz *

have crystallized our knowledge on this subject, and brought the affection

within the scope of the diagnostician. A majority of the cases occur in
persons over thirty. Many of the patients had been addicted to alcohol,
and many had suffered from attacks of indigestion, occasionally with severe
pains and vomiting.

Morbid Anatomy.—The pancreas is found enlarged, and the interlobu-
lar tissue infiltrated with blood, and perhaps with clots. In some instances
the contiguous tissues may also be hsemorrhagic, and the whole may form
a large, firm mass, situated at the upper and back part of the abdominal
cavity. The root of the mesentery, the mesocolon, and the omentum
may also show hemorrhages ; the other organs may be practically normal.
In most instances there can be seen about the lobules areas of opaque white
tissue, and upon the omentum and mesentery similar opaque, white specks,
which will be referred to subsequently as the fatty necrosis of Balser. In
spots the gland-cells may also be found necrotic, while there may be cases
showing a marked increase in the fibrous tissue.

The symptoms of this condition are remarkable. The attack sets in
with violent pain in the abdomen, usually in the upper left zone, but in some
instances it is general. ISTausea and vomiting are present, and usually con-
stipation. Tympanitic distention of the abdomen is of frequent occurrence.
Fever may be present, but is an inconstant symptom. There may be early
delirium. Collapse symptoms supervene, and death occurs usually from the
second to the fourth day, or even earlier. The swelling and infiltration in
the region of the pancreas necessarily involve the celiac plexus, and the
stretching of the nerves may account for the agonizing pain and the sud-
den collapse. In a case which I have reported the semilunar ganglia
were swollen, the nerve-cells indistinct, and there was an interstitial infil-
tration of round cells. The Pacinian corpuscles in the neighborhood of
the pancreas were enormously swollen and a3dematous.
A diagnosis of intestinal obstruction or of acute perforative peritonitis

IS usually made. A correct diagnosis was made in one case by Fitz, and
the possibility of the presence of this condition must be considered in all
abdominal cases which come on suddenly with intense pain in the epi-
gastric region, vomiting, and distention of the abdomen. Perforation of
a peptic ulcer or perforation from gall-stones might produce similar
symijtoms, but the previous history would give important indications. In
the case in which the diagnosis was made by Fitz, the patient was sud-
denly seized with severe^pain inJhe epigastrium, followed by vomiting
and prostration. The abdomen was distended, temperature slightly ele-
vated, and the bowels were constipated. The diagnosis lay between ob-

* Middleton-Goldsmith Lecture. New York Medical Record, vol. i, 1889.
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struction, perforative peritonitis, and acute pancreatitis. Laparotomy was

performed, but no obstruction found. The autopsy showed acute haemor-

rhagic pancreatitis.

The cases are stated to be uniformly fatal, but recovery may occur, as

shown by a case which was admitted to the Johns Hopkins Hospital.

Symptoms of obstruction of the bowels had persisted for three or four

days the abdomen was distended, tender, and very painful. I saw the

patient on admission, concurred in the diagnosis of probable obstruction,

and as the condition was serious, ordered him to be transferred at once to

the operating-room. The coils were distended and injected, and the peri-

toneal cavity contained a small amount of bloody serum. No obstruction

was found, but in the region of the pancreas and at the root of the mesen-

tery there was a dense, thick, indurated mass and there were areas of fat-

necrosis in both mesentery and omentum. The patient recovered, and now,

five years later, remains well.
. . „ ^- • i.

The literature of the past few years shows that this affection is much

more frequent than has been supposed. It has a very important chnical

and medico-legal bearing.
,

A point of interest is the relation of the fat-necroszs to pancreatic dis-

ease The areas are found in the interlobular pancreatic tissue, in he

mesentery, in the omentum, and in the abdominal fatty tissue generally.

In the pancreas the lobules are seen to be separated by a dead-white ne-

crotic tissue, which gives a remarkable appearance to the section. In the

abdominal fat the areas are usually not larger than a pin s head
,
they at

once attract attention, and may be mistaken, on superficial examination

for miliary tubercles or neoplasms. They may be larger
;
instances have

been repoi' ed in which they were the size of a hen's egg. On sec ion they

have a soft, tallowy consistence. Langerhans has shown that this sub-

stance is a'combination of lime with certain fat^
^ff^^^^^'^l

crusted with lime, and in a man, aged eighty, who died of Bnght s dis

else I found the lobules of the pancreas entirely isolated by areas of fat y

recr'osi with extensive deposition of lime salts. There is no necessary

etTologLl relation between disease of the pancreas and disseminated fatty

nec ols of the abdomen. Cases have been found accidentally m laparot-

om fo ovaln tumor and in instances in which the pancreas has been

nm mal They may be found in thin persons. The bactenum coh com.

riTwas pre'sent'in two cases, with diphtheritic <^o^^^—^;i
Welch though in most cases the areas of necrosis are stei lie Langer

Tans p'r ducfd fat-necrosis by injecting extract of P^---^^^^^^^^^^

tissue of a dog; and Hildebrand has shown experimentally that the fa

necroses are ctised by the pancreatic Juice, and by the ferment, not the

''^
^'suppurative Pancreatitis.-Of twenty-two cases analyzed by Fitz

the m.io^^^^^^^ in adults under forty years of age
;
seventeen were

m le?A— there may be a diffuse suppuration throughout the
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organ, which is studded with small abscesses. In other instances the

abscess cavity is large, and the pancreas is converted into an irregular

cyst filled with creamy pus. In more chronic cases the abscess may be

circumscribed and the contents cheesy. Communications sometimes oc-

cur with the duodenum, or the abscess may burst into the peritonseum.

Although the disease is usually chronic, it begins with epigastric pain,

vomiting, and sometimes prostration. There is irregular fever, and death
may occur in three or four weeks. In more chronic cases there is very
slight fever or only occasional paroxysms. The disease may persist for
weeks, months, or even for a year.

The symptoms are indefinite and the condition could scarcely be made
out during life. Tenderness exists in the epigastrium, or may at times
extend to the left and be quite sharply localized over the position of the
pancreas, but a circumscribed tumor is rare. Fat-necrosis is not often
found post mortem in these cases.

(c) Gangrenous Pancreatitis.—Fitz has collected fifteen cases. The
pancreas may be converted into a dark, slate-colored, stinking mass, or it

may lie nearly free in the omental cavity, attached only by a few shreds of
fibrous tissue. Complete sequestration of the organ is not uncommon.
It may be discharged as a slough from the bowels, and in two cases
m which this happened recovery took place. As a rule, acute perito-
nitis follows. Hsemorrhagie pancreatitis may precede or be associated
with it. Death occurs with symptoms of collapse, commonly in from ten
to twenty days. Disseminated fat-necrosis is usually present. In some
instances the totally or partially sequestrated organ may be in a large
abscess cavity, which may form a palpable tumor, lying usually just above
or to the left of the umbilicus. In two instances of this nature operation
and drainage have been followed by recovery.

111. CHRONIC PANCREATITIS,

The organ is firmer and smaller than normal, the interstitial connect-
ive tissue is increased, and there is more or less change in the secreting
structures. A special interest has been aroused lately in this affection, as
it has been frequently found in diabetes. There may be marked pigmen-
tary changes

; a similar condition has been found in the liver. Degenera-
tion of the glandular elements is present in these cases. The sclerosis may
be associated with calculi in the ducts. Aii interstitial lipoma may cause
great wasting of the lobules.

IV. PANCREATIC CYSTS.

These commonly result from the impaction of calculi ; either biliary,
lodging at the orifice of the common duct, or pancreatic, within the duct
of Wirsung. Obliteration of the duct may also result from cicatricial
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contraction and occasionally from displacement. Eighteen cases of cysts

of the pancreas have been collected by Senn. An injury has preceded

the onset of the disease ; but in many cases, as shown by Jordan Lloyd,

the fluid is in the lesser peritonseum (see localized perxtomhs). The

chief symptoms are tumor in the epigastric region, usually median, or

sometimes to one side. When large, it has occupied the whole abdominal

cavity, and in such instances the diagnosis of ovarian tumor has usually

been made. The tumor may develop rapidly, or may be chronic and last

for many years. In some instances the tumor attained a large size withm

a few weeks. Pain is not necessarily present. Fatty diarrhoea did not

exist in any of the cases. The stools may be clay-colored, copious, and

putrescent.

^^^^^ of the condition is extremely difficult, yet it seems to

have been made in 7 of the 18 cases. Aspiration should be made to

determine the nature of the fluid. This has varied considerably, but most

frequently has been brownish or chocolate-colored. In only 6 of the 17

cases in which the nature is mentioned was the fluid of a clear serous

character. It presents some, at least, of the characters of pancreatic fluid

and can emulsify fat and convert starch into sugar. The tumor formed

by a pancreatic cyst "lies in or near the epigastrium, and causes protru-

sion, at first, of the upper part of the abdomen. It usually appears m the

eft hypoch;ndrium, between the costal cartilages and he median line

fore r'frely it is felt in the vicinity of the navel It is
g^o^^f^;

not elastic smooth, usually changing its position somewhat with the

movements of the diaphragm, and possessing a shght degree of lateial

motion" (Fitz).

V. CANCER.

This is usually scirrhus, and may be primary or secondary It is not

Z^^J^^^Xt:^^^^ to . .0 ....

ach or intestines.
^^na-nn^is is not often possible.

The symptom, are w,aMe
^/^^-^'^Jed that Jty diar-

Str^r:^'S^:u^taseo.t..^

d:ct' D^Iet lexW. Vth„.,gh the he^ o'

elt in very thin persons, the tumor -^^^^^^^X^^^^og^M
tire analysis of 137 cases by Da Costa, m only 18 ™^
by palpation. The general symptoms are those o£ internal



PANCREATIC CALCULI, 497

Progressive emaciation, loss of 'strength, and dyspepsia are present. There
is pain in the epigastrium, sometimes paroxysmal. When the head of the
pancreas is involved jaundice is almost invariably present.

The disease can scarcely ever be distinguished from cancer in the
pyloric zone vnth involvement of the glands in the hilus of the liver. The
movable character of the pyloric tumor and the absence of the hydro-
chloric acid in the vomit are valuable points. Tumor of the transverse
colon is more superficial and movable, is often associated with temporary
obstruction, and there may be haemorrhage from the bowels. In a case
with progressive emaciation, epigastric pain, and deep-seated, immobile
tumor, with the presence of fatty and greasy stools and the gradual devel-
opment of jaundice, the diagnosis of cancer of the pancreas is probable.

As the wasting proceeds the aortic pulsation is transmitted with great
force through the pancreas and transverse colon, and when a tumor is

present the diagnosis of aneurism may be made ; but in the latter the
sac has not an up-and-down jerking pulsation, but is distensile. In doubt-
ful tumors in this region the examination should also be made in the knee-
elbow position.

Of other new growths in the pancreas, tubercle may be mentioned as
a rare occurrence ; a few cases of syphiloma have been described.

The treatment of new growths in the pancreas is entirely symptomatic.

VI. PANCREATIC CALCULI.

Concretions are occasionally met with in the pancreatic ducts leading
to great dilatation and to atrophy of the gland structure. They are often
numerous, and are either round in shape, or rough, spinous, and coral-like.
They are usually white, often of an opaque white in color, and are com-
posed chiefly of carbonate of lime. When in large numbers they cause
serious dilatation of the ducts with atrophy of the gland tissue, sometimes
great cystic dilatation, rarely abscess.

The symptoms of pancreatic calculi are not definite. In the majority
of instances they are met with accidentally. There are cases, however, in
which the disease is suggested by fatty stools and the presence of glyco-
suria. Possibly certain obscure forms of colic may be caused by their
presence, and Minnich has reported a case in which, after an attack of
cohc, calculi composed of calcic carbonate and phosphate were passed in
the stools.
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X. DISEASES OF THE PERITONEUM.

I. ACUTE GENERAL PERITONITIS.

Definition.-Acute inflammation of the peritonseiim.

Etiology.-The condition may be primary or secondary.

Primry, Idiopathic Peritonitis.-Considering how frequently the

pleu anTpeLrdiL are primarily inflamed ^1- -;ty of^d.^^^^^^^

inflammation of the peritoneum is somewhat remarkabl It may foH^^^^^

cold or exposure and is then known as rheumatic
P^^f^f . ^^^^^^^^^

of the kind has come under my notice. Occasionally m Bright s disease

npntp peritonitis develops as a terminal event.

perforation o£ ulcer of the stomach or Ws, P-'^ ^^^^s
bladder, abscess of the liver splee. or

^'''^l\.^J\^Xnovi^n tubes

suit of a local process. An exceedingly acute lormu p

by the Lelopment of
abdomen the

MorWd Anatomy -IB
^0?^^^^^^ P«'-

intestiual coils are distended and glned
^,4, The exuda-

tonsum presents a patchy, Bometmes a nnifo.m mjectto

tion maybe: (a) Fibrinous, wrth
';f„»7°*^t it coils are cov-

of clear serum between the co.Is.

(^J.
^'l^-^^Zo^mt-^^lA-^omA,

ered with lymph, and there is m addition a laige amom

sero-fibrinous fluid. In instances » * t^Pnn.lent, in which

perforated this may be mixed «th
'^"I'-j^/^^i^,, „, „paque ^»-hit*

L exudate is either thin and 8.'<*7'^. J'''

"J
"

and creamy. «1) P»trid.
^r::'r'^Z^'ZZ lyt,U the exudate

tonitis, particularly when
Z^'^;'' ^^^^^^^ odor. (.)

H.mor-

is thin, grayish green in coloi, ""'^
'^"^j^t^,, eases of acute pen-

nte amount oc the ^^-;^]!z^
litres. There are probably essential diQerences
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of peritonitis, and bacteriology is beginning to give ns valuable informa-

tion on this point. Much work has been done lately upon the subject,

the most important by Tavel and Lanz. Of 59 cases examined by them,
the streptococcus pyogenes was found alone in 30, in association in 15

;

the bacillus coli communis alone in 15, in association in 16 ; the staphylo-

coccus alone in 2, in association in 6 ; the pneumococcus in combination
in 2 cases. In a majority of instances of peritonitis from perforation the
bacillus coli communis is present, usually in pure culture. Welch has
found it also in peritonitis due to ulceration of the intestines without per-
foration. In a very interesting case in my wards of a young woman aged
eighteen, with contracted kidney and urgemia, there was an acute peri-

tonitis, from which Flexner isolated the proteus vulgaris in pure culture
Two cases have been reported by Flexner in which the pneumococcus
alone was present. Of other organisms which have been found may be
mentioned the bacillus pyocyaneus, the anthrax bacillus, and the bacillus
aerogenes capsulatus.

Sjnnptoms.—In the perforative and septic cases the onset is marked
by chilly feelings or an actual rigor with intense pain in the abdomen. In
typhoid fever, when the sensorium is benumbed, the onset may not be
noticed. The pain is general, and is usually intense and aggravated by
movements and pressure. A position is taken which relieves the tensTon
of the abdominal muscles, so that the patient lies on the back with the
thighs drawn up and the shoulders elevated. The greatest pain is usually
below the umbilicus, but in peritonitis from perforation of the stomach
pain may be referred to the back, the chest, or the shoulder. The respira-
tion is superficial—costal in type—as it is painful to use the diaphragm.
For the same reason the action of coughing is restrained, and even the
movements necessary for talking are limited. In this early stage the sensi-
tiveness may be great and the abdominal muscles are often rigidly con-
tracted. If the patient is at perfect rest the pain may be very slight, and
there are instances in which it is not at all marked, and may, indeed, be
absent.

The abdomen gradually becomes distended and tense and is tympanitic
on percussion. The pulse is rapid, small, and hard, and often has a peculiar
wiry quality. It ranges from 110 to 150. The temperature may rise rap-
idly after the chill and reach 104° or 105°, but the subsequent elevation is
moderate. In some very severe cases there may be no fever throughout.
The tongue at first is white and moist, but subsequently becomes dry and
often red and fissured. Vomiting is an early and prominent feature and
causes great pain. The contents of the stomaoh are first ejected; then
yellowish and bile-stained fluid, and finally a greenish and, in rare in-
stances, a brownish-black liquid with slight fjecal odor. The bowels may
be loose at the onset and then constipation follows. Frequent micturition
may be present, less often retention. The urine is usually scanty and
high-colored, and contains a large quantity of indican.
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The appearance of the patient when these symptoms have fully devel-

oped L vexy characteristic. The face is pinched, the eyes are sunken, and

?he expression is very anxious. The constant vomitmg of fluids causes a

wasted appeL^^^ and the hands sometimes present the washer-woman s

TkTn Except in cholera, we see the Ilippocratic facxes more frequent y

n this than in any other disease-" a sharp nose, hollow eyes, collapsed

TemX Z ZTcoM, contracted, and their loUs turned out ;
he sUn

'Z!t tie tehead le^ rou.h, and ^ -^/^
,„l,„h fad Uhv irown, Uach, livid, or kad-mhred. ihe e are one or

Two IdMonrpomts about the abdomeB. The tympany j«
usually ex-

Zl^ttZg I the great relaxation of the walls oi the "test'nes by n-

=tion fna exu/atio. ^'^^^^^^ Zrtll"
SSrCi T^ tel he greatly reduced or may in

Z mamml ? hue, be obliterated. It has been claimed that tins ,s a d.s-

Wtoe feZ o? perforative peritonitis, hut on several occasions I have

Effusion of fluid-as«tes-,s J/':!'"'^; f^The dullness may

The most intense forms -^^"^^ -*'„Vfl' C he 'attack maybe
„„re common^ death res.^^ n ^""-^^ heart-

prolonged to eight or ten aays. J_
_ ^jj^ ^nor, a cold

possibly, to paralysis of the heart.
distention

Diagnosi8.-In typical
.^TJ^i^A development of

of the abdomen, the
f f,„t;T':'; .f^t^aracteristto^

eSusion, collapse ^y^';-;^^^ maircon'ernin^ the previous condi-

Careful inquiries should at once oe n
startin^^-po nt of the

tion, from Ihich a clew can o«en be hf ^ to ^t-"

trouble. In young
"^"''".^.7'^ntre'r b an account of previous

upon perforating appendicitis, and theie may
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attacks of pain in the iliac region, or of constipation alternating with diar-

rhoea. In women the most frequent causes are suppurative processes in

the pelvic viscera, either associated with salpingitis, abscesses in the broad

ligaments, or acute puerperal infection. Perforation of gastric ulcer is

more common also in women. It is not always easy to determine the

cause. Many cases come under observation for the first time with the

abdomen distended and tender, and it is impossible to make a satisfactory

examination. In such instances the pelvic organs should be examined

with the greatest care. In typhoid fever, if the patient is Qonscious, the

sudden onset of pain, the development of great meteorism, and the aggra-

vation of the general symptoms indicate clearly what has happened.

"When the patient is in deep coma, on the other hand, the perforation may
be overlooked. The following conditions are most apt to be mistaken for

acute peritonitis

:

(a) Amite Entero-colitis.—Here the pain and distention and the sen-

sitiveness on pressure may be marked. The pain is more colicky in char-

acter, the diarrhoea is more frequent, and the collaj)se is more extreme.

{b) The So-called Hysterical Peritonitis.-—This has deceived the very

elect, as almost every feature of genuine peritonitis, even the collapse, may
be simulated. The onset may be sudden, with severe pain in the abdomen,
tenderness, vomiting, diarrhoea, difficulty in micturition, and the charac-

teristic decubitus. Even the temperature may be elevated. There may be

recurrence of the attack. A case has been reported by Bristowe in which
four attacks occurred within a year, and it was not until special hysterical

symptoms developed that the true nature of the trouble was suspected.
(c) Obstricction of the boivel, as already mentioned, may simulate peri-

toniti^j__both having pain, vomiting, tympanites, and constipation in com-
mon. It may for a couple of days really be impossible to make a diagnosis
in the absence of a satisfactory history.

(d) Rupture of an abdominal aneurism or embolism of the superior
mesenteric artery may cause symptoms which simulate peritonitis. In the
latter, sudden onset with severe pain, the collapse symptoms, frequent
vomiting, and great distention of the abdomen may be present.

(e) I have already referred to the fact that acute hemorrhagic pan-
creatitis may be mistaken for peritonitis. Lastly, a ruptured tubal preg-
nancy may resemble acute peritonitis. A patient was admitted to my
wards in an enfeebled condition, with a thready pulse, distended and ten-
der abdomen, and signs of fluid. The attack had come on suddenly four
days before, when she had been in perfect health. She looked pale, the
blood count was taken and found below three millions per cubic centi-
metre, with leucocytosis, a condition rather indicating anemia from hem-
orrhage. The abdomen was tapped with a fine aspirator needle and a
bloody fluid withdrawn. The diagnosis of probable ruptured tubal preg-
nancy was made and the patient was transferred to the gynecological de-
partment, where laparotomy was performed and the ruptured tube removed.
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II. PERITONITIS IN INFANTS.

Peritonitis may occur in the foetus as a consequence of syphilis, and

may lead to constriction of the bowel by fibrous adhesions.

In the new-born a septic peritonitis may extend from an mflamed cord.

Distention of the abdomen, slight swelling and redness about the cord, and

not infrequently jaundice are present. It is an uncommon event, and

existed in only four of fifty-one infants dying of inflammation of the cord

and septicaemia (Runge). . .

During childhood peritonitis develops from causes similar to those af-

fecting the adult. Perforative appendicitis is common Peritonitis fo
-

owing blows or kicks on the abdomen occurs more f^:equently at this

period In boys injury while playing foot-ball may be followed by diffuse

Sonitis A rare cause in children is extension through the diaphragm

lorn aTempyema. There are on record instances of peritoni is occurring

iZZI chHdren at the same school, and it has been attribut^ to s^wer

^as noisoning. It was in investigating an epidemic of this kind at tne

Sorth'school, in London, that Anstie received the post-mortem

wound of which he died.

III. LOCALIZED PERITONITIS.

1. Subphrenic Peritonitis.-The general peritoneum

and left lobes of the liver may be involved m an ^
-

of suppurative, tuberculous, or cancerous processes In
^^^^'^Tot the

:ri i^r;nnraJ^^t;;*—^^^^^

ers and is tightly adherent to the front P»"^='^„^ Zn of the

is formed by the transverse fi-"--^ of^ft

l™'; „7tl e rigSt lateralliga-

diaphragm which is ^o^^*, '^J^ *|j° nefj'e in tl« eavity. The

.^^^r ^......^ the

greater periton.un,, i. readily elosed by ^
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may be confined to it. Perforations of certain parts of the stomach, of
the duodenum, and of the colon may excite inflammation in it alone ; and
in various affections of the pancreas, particularly trauma and hemorrhage,
the effusion into the sac has often been confounded with cyst of this
organ. " Pathological distention of the lesser peritonseum gives rise to
a tumor in the left hypochondriac, epigastric, and umbilical regions of
a somewhat characteristic shape, but which appears to vary from time
to time in form and size, according to the conditions of the overiying
stomach; for when the viscus is full of liquid contents it increases the area
of the tumor's dulness, while it makes its outlines less definable by pal-
pation, and if the stomach is distended with gas the dull area becomes
resonant and apparently the tumor may disappear altogether. The colon
always lies below the tumor and never in front of or above it, as is the case
in kidney enlargement " (Jordan Lloyd).

Special mention must be made of the remarkable form of sub-
phrenic abscess containing air, which may simulate closely pneumo-
thorax, and hence Avas called by Leyden Pyo-pneumothorax subphrefiicus.
The affection has been thoroughly studied of late years by Scheurien,
Mason, Meltzer, and Lee Dickinson. In 142 out of 170 recorded cases
the cause was known. In a few instances, as in one reported by Meltzer,
the subphrenic abscess seemed to have followed pneumonia. Pyothorax-
is an occasional cause. By far the most frequent condition is gastric
ulcer, which occurred in 80 of the cases. Duodenal ulcer was the causem six per cent. In about ten per cent of the cases the appendix was the
startmg-point of the abscess. Cancer of the stomach is an occasional
cause. Other rare causes are trauma, which was present in one of my
cases, perforation of hepatic or renal abscess, lesions of the spleen, abscess
and cysts of the pancreas.

'

In a majority of all the cases in which the stomach or duodenum is
perforated-sometimes, indeed, in the cases following trauma, as in Case
S of my series—the abscess contains air.

The symptoms of subphrenic abscess vary very considerably, depending
a good deal upon the primary cause. The onset, as a rule, is abrupt,
particularly when due to perforation of a gastric ulcer. There are severe
pam, vomiting, often of bilious or of bloody material; respiration is em-
barrassed owing to the involvement of the diaphragm

; then the con-
stitutional symptoms develop associated with suppuration, chills, irregu-
lar fever, emaciation. Subsequently perforation may take place into the
pleura or into the lung, with severe cough and abundant purulent ex-
pectoration.

The conditions are so obscure that the diagnosis of subphrenic ab-
scess is not often made. The perihepatic abscess beneath the arch ofthe diaphragm, whether to the right or left of the suspensory ligamentwhen It does not contain air, is almost invariably mistaken for empvema'When a pus collection of any size is in the lesser peritoneum, the tulr
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is formed which has the characters akeady mentioned in a quotation from

""^t m«arkable features are those which are superadded when
ine mu&u xo

_ +>ip rifht side, when the abscess
fVic nhtsopss cavity contains air. Here, on tne rignt .lue, n

^ v

nr;:;sno.s . o.. . -p-f ^^^^^^^^^

peritoniL e—r^^^^^^^^ The adhesion,

varies with the position of "™
„av he within the peUis,

perforation, and intraperitoneal absees ca^ty may^be w V

I to the left of the med.an Ime '^e >l.a ieg,on >

„j

,nadrant of the nmb.hcal region-a not m oomm
^^^^^^

course, most frequently m the ngbt ^l"""

J°^„3<,i,, i,„„naed by

situation the localised abscess hes "
Tf the ileum and its

the cfficum on the right and the ter"« ?
t,,, ,i„itotion

mesentery in front and to the left. °
j.te healing may

is perfect, and PO^'-—/^™;^:*:"*!^^ mass of firm scar

take place with the obliteration of the appenaix

tissue.
Tl,» most freouent cause is inflammation about

3. Pelvic Pentonitls.-The most Ireque
g„„orrho!a, and

the uterus and Fallopian tubes
^"-f^tra'rfthe stLrtin in a

tubercnlosis are the usual causes, ^h^ t"b<=^
»

, ,,„,ely matted

majority of the cases. The fi^^™ l^^^come adho

to the ovary, and there ,s g'"^"''' ^ "^"^^^^^^ recognizable. The

the parts, in which the individ »1 organs ^
there may

tube's are dilated and filledjv.th oh sy ™ » or P

,e small abscess^^^^X^^™y b'c involved by ezten-

may cause general peritonitis, oi

sion, as in tuberculosis of these parts.
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IV. CHRONIC PERITONITIS.

The following varieties may be recognized : («) Local adhesive perito-
nitis, a very common condition, which occurs particularly about the spleen
forming adhesions between the capsule and the diaphragm, about the liver'
less frequently about the intestines and mesentery. Points of thickening
or puckering on the peritoneum occur sometimes with union of the coils
or fibrous bands. In a majority of such cases the condition is met acci-
dentally post mortem. Two sets of symptoms may, however, be caused
by these adhesions. When a fibrous band is attached in such a way as
to form a loop or snare, a coil of intestine may pass through it Thus
of the 295 cases of intestinal obstruction analyzed by Fitz, 63 were due to'
this cause. The second group is less serious and comprises cases with
persistent abdominal pain of a colicky character, sometimes rendering life
miserable. Instances of this kind have been successfully operated upon
by Homans and H. A. Kelly.

^
{h) Diffuse Adhesive Peritonitis.-This is a consequence of an acute

inflammation, either simple or tuberculous. The peritoneum is obliter-
ated. On cutting through the abdominal wall, the coils of intestines are
uniformly matted together and can neither be separated from each othernor can the visceral and parietal layers be distinguished. There may be

ttaZLl.
'^'"''^ ^^^-^ - --1^^—

(c) Proliferative Peritonitis-Apart from cancer and tubercle, which

frmrtha7wh characteris^cform IS that which may be described under this heading. The essentialanatomical feature s great thickeninjr nf fl.a v. 1 .

essential

thickened, often m patches. The omentum is usually rolled and forms a

Thfiri?
Placed between the stoicrld th;^^^^^^^

^tatHMcT"^^ —y is somet me^

Ta 0"^^^^^^^ ^P'"" ^^"P^^ - there

fir^J^o r 'V Perihepatitis or perisplenitis, so that a layer of

inThilr ^^^^^^/'T^^^^ fourth tohalf an nch

onseouenZ ^"^'^"^ ^^^^^ «f «ie liver is n

stated bv ,- "^ ga^t'-o-hepatic omentum may be con^

which fotm tr.eS n^, rr*- adhesions

sacs, as is Ire furdlTi'"''^,^'.?''^''^ ""'^^ f*^^"" ^iff^^e-t

case the Tntostt I
^--ibed under the tuberculous peritonitis. In thesem^testmes are usually free, though the mesentery is greatly
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enter, is BO shortened l>y th. V^o^^^^ J ^j^^l, ,i,e, and after re-

a tell not larger than a ""^'^^ tumor. The intostinal wall

„»„val of the
f

"7''"
''^jf ;,eUrane ol the ileum is thrown

^r^l?;^r.r™!-,—s. Th. proliferative peritonit. .s

luto tolas iiKe biio
. . phronic alcoholism.

^''^:retrr:;onieperitoniUs—

^

„„s nodular thickenings wluoh maj- h^
-^^^^^^ „ay he extremely

ma, he scattered in numbers on the
""^'^^''^^^^^^^^ examination, to det«r-

dil^cult, without ^^•' -^1,:;^XJ^^Z a case of this sort associ-

mine their nature. J. 1- '^''3™° °
throushout the liver which were not

ated with disseminating P''^'^l'\!^^Ze of the cases of tuhercnlous

cancerous. It has heen
™gf"*J°„7this nature, but histological

peritonitis ^-^^^ "P!^:?rS, determine between the conditions,

examination would, aa a rule re^il,
^^^^^

^„,^^,„ed the

Miura, in Japan, has reported a case m w

ova ol a parasite.
p^rftmitis —Blood-stained

effusions in the

(d) Ohronic Hmorriiagic f'"*™ ™'^ tuberculous disease. There

per tonaeum occur particularly in
^^'-^^^^^^^^^^ hemorrhagic pachymen-

l a form of chronic inflammation
; and is located

iugitis of the brain. It wb« descnh d
^fj^^^^^,, ti,,ne form on

most commonly in the pelvis.

J^^'^^JJ^^, ,,3,els from which h^emor-

the surface of the P™*™"™/?^^"! to time with the formation of

IX'^. —. It is rarel, di«use, more com-

monly circumscribed.

V NEW GROWTHS IN THE PERITONAEUM.

Tuberculous Peritonms.-Tl^ ^^^^^"^^^ ais-

J Cancer of the
^^^^'''•''^'''^-f''^°'Z<^es of primar, cancer are

ease of the stomach, liver, or pelvio ° in connection

rasLall, found. Seoonda^ mal.^^t P-^^^^^^^^^ ,

. with all forms of cancer. It '" usually
^^^^^.^^^ „„d

round tumors scattered over t^c e"*';^

f ^erod centres. The disease

miliary, at others large and nodular, w tli P „,nentuiii is

ritJommonl, starts from he— ^ ,.„ieh lies

indurated, and, as in t*^'»'°"
the ibdomen. Primary malig-

transversel, across t^ npper portmn °
^^^^^^ oecurred

nant disease of theP-'—^ cle weighed over one hundi-ed

forming enormous masses, wliicn in
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pounds. Cancer of this membrane spreads, either by the detachment of
small particles which are carried in the lymph currents and by the move-
ments to distant parts, or by contact of opposing surfaces. It occurs more
frequently m women than in men, and more commonly at the later period'

The diagnosis of cancer of the peritonaeum is easy with a history
of a local malignant disease

; as when it occurs with ovarian tumor or
with cancer of the pylorus. In cases in which there is no evidence of
a primary lesion the diagnosis may be doubtful. The clinical picture is
usually that of chronic ascites with progressive emaciation. There mav
be no fever. If there is much effusion nothing definite can be felt on ex-
amination. After tapping, irregular nodules or the curled omentum may
be felt lying transversely across the upper portion of the abdomen. Un-
fortunately this tumor upon which so much stress is laid occurs as fre-
quently m tuberculous peritonitis and may be present in a typical manner

valut" M rf^^^^1 'T' " '''''' diagnostic
value. MuUip e nodules, if large, indicate cancer, particularly in persons

chSln Tb ""^'t'
'^^'""^^^^^^ mostiequent inchi dren. The presence about the navel of secondary nodules and indu-

the LT" T"" T"'" Inflammation, suppuration, and

dtat Z^^^^
"^^^^ ^^^^^^^^-^ in tuberculous

disease. Considerable enlargement of the inguinal glands may be presentm cancer The nature of the fluid in cancer and in fubercle Irbe' muchahke It may be hemorrhagic in both; more often in the latter The

g ut^^^^^^^^ ?
cancer may show large multinuclear Cells

'

fi3ive TWn^^^^^^^
''""^'"'^^ Fonlis-which are extremelysuggestive. The colloid cancer may produce a totally different niotnrpinstead of ascitic fluid, the abdomen is occupied by the s mtsolid tkt^^

^

nous substance, and is firm, not fluctuating

v:;ltr i ratnr7^ ^^^r
-^^^^

wh^oi. ^\.. ^ J 1-
t^ioseiy, i have reported a case of this kind in

VI. ASCITES {Hydro-peritoncRum).

cavi?y'^'''*'°''-~^^'
accumulation of serous fluid in the peritoneal

tonfum I'Jh^*'"^^^^"'^^
Causes.-(a) Chronic inflammation of the peri-

?rth:TeV:tuZ Lr^^^^^^^^
Portal obstruent on

of the veinTn the 't^^^^
^^"'^-i^' by compression

nitis, by new growthro^^^^^^^^
.omentum either by proliferative perito-

W^owtls of tt r^^-^
'^^^^^^^

(^)
Tumors of the abdomen. Thegrowths of the ovaries may cause considerable ascites, ,vhich may
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Bult Of meclianioal efteote, ^ gj^j^^ sometimes con-

cin-hosis of the lung. In cardiae taor^ the »H
i„

fined to the periton>enm, m wteh me * ^ne
.^^^^

live, or "~ -tfrCthe;:— A-"-

rcrrrntfiXol BrigM. disease, ana in hyd^m. states of

the blood. pnlarffement of the alDdomeii is the

Symptoms.-A gradud u^™
^^^^^^ ,«,et.

cliaraoteristic symptom of aso tes ii e p j 8 ^^^^^^^

i,e. (a) ^'"i-f7;r^f"t? sk ^ la «e eflnsions, the skin is

protuberant and flattened at the side|. m
p„o„entlv the navel itself

fcrse^and may prS>ht the l'"-^;''"-J^^ i^ the superficial

and the parts about it are very P™-";^"^'- ^^nJ^ vessels can be seen,

veins are enlarged and a Pl^^VwrLnreTrresI veins that the cur-

Sometimes it can be determined by P»^";«
^ thrombosis or oblit-

rent is from ^^low upward n^^^^^^^^^ ,e e.-

eration of the P<"" ' f^Jf «,,es of cirrhosis there is occa-

tensively varicose. About the navel m

sionally a large bunch of dis ended '-"^^^^ j^^^.g tL fingers of one

(S)
Pa!^«tto«.-IlSStnaton .s "^l^^^l^ ^ |,,p top on the op-

hand upon one side ol^e abdomen and by g.v n^^^^

^ ^^1.^^ ^ ^

posite side with the other hand, ^"^^^^^'^^.i^ small quantities of

shock against the applied fingers. Even con
p^ l^omw^l walls are

fluid may give this fluctuation shocb^
^^^^ ^ piece

thick or very fat, an assistant ^ \ diflereiit procedure is

of card-board in the front "
.^^^^"^^^"'e^e of ascites. Instead of plac-

adopted in palpating for the so Id organs m^^^^ ^^^^^ ^l^e pads

ing the hand flat upon the abdomen as m
^^^^^^ ^ ^^^^en

„I the flngers only are placed hgh ly upon t^^^
^^^^ ^^^.^

rSesti=?rv^^^^^^ —
flui^ir tB:i: ^
g^^tric regions, into which ^^l^-^'^^^'Zm obtain^ the latcra^

clear resonance may have»
°f ^n turnson the opposite

limit of the dulncss on one
f;- f J^^^^

tlie^iSn^Snait L
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regions hold a considerable quantity. In such cases it is best to place the
patient in the knee-elbow position, when a dull note will be determined at

the most dependent portion. By careful attention to these details mis-
takes are usually avoided.

The following are among the conditions which may be mistaken for
dropsy

:
Ovarian himor, in which tlie jac develops, as a rule, unilateralJb:,

though when large it is centrally placed.' The dulness fs anterior and the
resonance is in the flanks, into which the intestines are pushed by the cyst
Examination ;jer vaginam may give important indications. In those rare
instances in which gas develops in the cyst the diagnosis may be very diffi-

cult. Succussion has been obtained in such cases. A distended bladder
may reach above the umbilicus. In such instances some urine dribbles
away, and suspicion of ascites or a cyst is occasionally entertained. I once
saw a trochar thrust into a distended bladder, which was supposed to be
an ovarian cyst, and it is stated that John Hunter tapped a bladder, sup-
posing it to be ascites. Such a mistake should be avoided by careful
catheterization prior to any operative procedures. And lastly, there are
large pancreatic or hydatid cysts in the abdomen which may simulate
ascites.

Nahire of the Ascitic Fluid.—VmaW^ this is a clear serum, light yel-
low in the ascites of anaemia and Bright's disease, often darker in color in
cirrhosis of the liver. The specific gravity is low, seldom more than 1-010
or 1-015.

^

In the fluid of ovarian cysts the specific gravity is high, 1-020 or
over. It is albuminous and sometimes coagulates spontaneously. IIa3mor-
rhagic effusion usually occurs in cancer and tuberculosis, and occasionallym cirrhosis. I have already referred to the instances of hemorrhagic effu-
sion m connection with ruptured tubal pregnancy. A chylous, milky ex-
udate is occasionally found. Busey has collected thirty-three cases from
the literature. There are, as Quincke has pointed out, two distinct varie-
ties, a fatty and a chylous, which may be distinguished by the microscope,
as m the former there are distinct fat-globules. These cases have been
sometimes connected with peritoneal or mesenteric cancer. In the true
chylous ascites the fluid is turbid and milky. In some of the cases, as inWhitla s, a perforation of the thoracic duct has been found. The condi.
tion does not necessarily follow obliteration of the thoracic duct. Mild
grades of chylous ascites, which are occasionally found clinically, may bedue to the fact that the patient upon a milk diet has a permanent
ip^mia, such as_ is present in young animals and in diabetics, in whomthe liquor sanguinis is always fatty. Under such circumstances an exu-

turbidTtTr r^r-T^V'
^^^^cular base of the chyle to produce

toni^rTr* Previous Conditions. - (a) Acute Peri-

lows the slightest movement, and he should be propped in the position
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which eives him greatest relief. Uor the pain morphia BhouH be injeeted

Zderm all, m full doses. In an adult it is better to give a third or

Mf a gi" n at once, and subsequently at intervals repeat it m small r

nail d. giciiii " , ^, . „ 4-v,p fiYuff should be careiully

—v:;i°:htsE\:e^^

r" ro^x^LTeii^^tfr::^^^^^^hours, of opmm and th« ™ P
she took 473 grains;

fhi?dTv 230 grains otThe fourth day, 120 grains; on the fifth

on the third day, ^^JO gidiut^
• „ , +1ip seventh dav, 18 grains

;

day, 64 grains ; on the sixth day, 33 grain
;
°" ^e^''^^^^^^^ ^ ttese

af4r which the treatment was suspended. " '^^Ttom a third to

-^v 1 +,ivT.PTitine stupes or cloths wrung out

declare that they are greasy— of late been

The question of the « P «
gjncecologists have used the

warmly discussed. Lawson Tart

™f f *^„tio„\eritonit^ Theo-

saline purgeswith the greatest
^'J^^'^^i^^^^TooncenL^ form, which

retioally it appears correct to give
^^^^ intestinal vessels,

cause a rapid and profuse
"JJ^ma, which is one important

relieving the congestion
d that the increased peri-

factor in causing the ^^onsm. It also « ^tsof these

stalsis prevents the formation of adhesion^ i J ^^^^ ^.^^^^^^^

successful eases, one is not -'"'^y '"^ ^^.^ti, due to extension or

actually existed. Still, m eases
^ ?

^ag^^ent of many careful

following operation or m septic <=o^*t ™ « '

i »„„,„t speak from per-

meu is decidedly in favor of the use °*
„f peritonitis

sonal experience on this
'^-J^^^^^^jZoJleuo.sot the abdominal

which come under the care W^'" »
,t„„„eh, the ileum, or the

viscera or are due to P'^^"™* ™
ta the large group of appendix cases,

appendix. In such cases, P'^rt'outaly m he ai
|

l^^.^.^^^ ^
to give saline purgatives is, to 'l^^~

„f J, peristalsis^>e,

, Th? safety ofJhO"'*™' '"^^ L wl KE^^ ^ aloSeTTof

VoaSatiou oOta inilammation, for wh^

1ft;,e^r-a:;^^p—
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the tympanites, and none is more difficult to meet. The use of the long
tube and injections containing turpentine may be tried. Drugs by the

mouth cannot be retained.

Forjhe^miting, icejind sr^ soda water may be em-
ploye's^ The patient should be fed on milk, but if the vomiting is dis-

tressing it is best not to attempt to give food by the mouth, but to use
small nutrient enemata. In all cases of peritonitis it is best to have a sur-

geon in consultation early in the disease, as the question of operation may
come up at any moment. I have already mentioned the conditions under
which laparotomy is indicated in perforative appendicitis. The acute
purulent cases, particularly those in which the streptococci occur, usually
die ; but although the results of operative interference in this form have
not as yet been very brilliant, the condition, we must remember, is almost
hopeless, and too often there has been unnecessary delay in calling in sur-

gical aid. In the acute forms of tuberculous peritonitis operation appears
to be more hopeful, but they are not always successful.

(i) Chronic Peritonitis.—For the cases of chronic proliferative peri-
tonitis very little can be done. The treatment is practically that of ascites.

In all these forms, when the distention becomes extreme, tapping is indi-
cated. The treatment of tuberculous peritonitis has fallen largely into
the hands of the surgeons, and the results in many cases are very good.
According to the statistics of Maurange,* of 71 cases, 28 survived the
operation for more than a year. Of 26 additional cases which I have col-
lected,! 14 were dead at the time of the report. Within two years and
three months there were six operations performed at the Johns Hopkins
Hospital in tuberculous peritonitis, with four recoveries.

(c) Ascites.—The treatment depends somewhat on the nature of the
case. In cirrhosis early and repeated tapping may give time for the estab-
lishment 6fthe collateral circulation, 'and temporary^^ires have followed
this procedure. Permanent drainage with Southey's tube, incision, and
washmg out the peritonaeum have also been practised. In the ascites
of^art and renal disease the cathartics are most satisfactory, particuliriy
thebitartrate of potash, give£ alone of with jala^, and the large^^o'^e's of
salts given an KHTbifore breakfast with as little water as possible. These
sometimes cause rapid disappearance of the effusion, but they are not so
successful m ascites as in pleurisy with effusion. The stronger cathartics
may sometimes be necessary. The ascites forming part of the general
anasarca of Bright's disease will receive consideration under another section.

* Paris Thesis, 1889.

t On Tuberculous Peritonitis, Johns Hopkins Hospital Reports, 1890.



SECTION IV.

DISEASES OF THE KESPIEATOEY SYSTEM,

I. DISEASES OF THE NOSE.

1. ACUTE CORYZA.

AOUTB catarrhal mflammation of the upper air-passagea, popularly

knotrr a " cata.Th
" or a " eold," ie usually an independent afleohon.

the^pritfn'^dearly^.interanan.^

rsrtc:h=irve^^^-^
headache, and sneezes trequently

^^^^^^^^^ temperature rising to

back and limbs. There is usua ly shght f^^^'
^^^^^

^
^^^^ features of

101°. The pulse is quick, the skm is dry, and ^^^^^ a^e all ti

alerish atLk. At first the —^^^Z^l A thin',

" stuffed up," and the patient has to
^^^^ nostrils sore,

clear, irritating secretion flows, and makes
'^^ '^^'l^^^^^ eyes weep

The mucous membrane of ~-d^cts -
,,ere is slight

and the conjunctive are injected.
^^^^.^ looks red

soreness of the throat and stiffness of the neck
,

^L swollen, and sometimes the act of --^l^X ^^ ^-t- V
also may be involved, and the voice

^ ,y ,e impairment

inflammation extends to tl^t^^^^^af
anjubes th^^^^^ ^^^i^^^^^

of the hearing. Owing to the swelling of tlie
^^^^^^^^^^^^^ ^,,es tiiere

smell and, in part, the sense of taste are lo t In moie v
^^^^^^^^

are bronchial irritation and cough ^cca. na^ly th^^^^ s

^^^^^^.^^

labial or nasal herpes. TJsually
^^^^^^^^^^^^^^^^^ subsides, the

becomes turbid and more
P^f^/'^ ^S^^^^^^^

within

patient gradually becomes able to breathe tnroug
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four or five days the symptoms disappear, with the exception of the in-

creased discharge from the nose and upper pharynx. There are rarely

any bad effects from a simple coryza. When the attacks are frequently

repeated the disease may become chronic.

The diagnosis is always easy, but caution must be exercised lest the

initial catarrh of measles or severe influenza should be mistaken for the

simple coryza.

Treatment.—Many cases are so mild that the patients are able to be

about and to attend to their work. If there are fever and constitutional

disturbance, the patient should be kept in bed and should take a simple

fever mixture, and at night a drink of hot lemonade and a full dose of

Dover's powder. Many persons find great benefit from the Turkish bath.

For the distressing sense of tightness and pain over the frontal sinuses,

cocaine is very useful and sometimes gives immediate relief. The four-

per-cent solution may be injected into the nostrils, or cotton-wool soaked
in the solution may be inserted into them. Later, the snuff recommended
by Terrier is advantageous, composed, as it is, of morphia (gr. ij), bismuth

( 3 iv), acacia powder ( 3 ij). This may occasionally be blown or snuffed

into the nostrils. The fluid extract of hamamelis, " snuffed " from the

hand every two or three hours, is much better. Coryza is rarely serious in

itself, but renders the subject more susceptible to other affections. The
attacks should therefore never be slighted, and in young children and in
the old especial care should be taken during convalescence.

II. CHRONIC NASAL CATARRH
(Rhinitis simplex ; Rhinitis hypertrophica ; Rhinitis atrophica).

In simple chronic catarrh there is increased irritability of the mucous
membrane, particularly of the erectile tissue on the septum and turbinated
bones. There is a tendency to frequent stoppage of one or both nostrils
and the patient very easily catches cold. The secretion is at first clear
and afterward thick and tenacious. The sense of smell is not specially
disturbed at this stage. With the mirror the mucous membrane looks
congested and swollen and the veins may be distended.

^

In hypertrophic rhinitis, which is usually a sequel of the former con-
dition, the nasal passages are obstructed, chiefiy by enlargement of the
^jver turbinated bodies and swelling of the mucous membrane of the sep-
tum. Very often there is hypertrophy of the adenoid tissue in the vault
of the pharynx and of the mucous membrane about the orifices of the
Eustachian tubes. The two conditions frequently go together as ex-
pressed in the designation, chronic naso-pharyngeal catarrh. The symp-
toms of this hypertrophic rhinitis may be local or general.

The most important local symptom is the obstruction of the passage of
air through the nostrils, so that the patients become mouth-breathers.
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Durinff the day this may not be very distressing, but at night the mouth

and throat get extremely dry and the sleep is disturbed^ The voice be-

comes nasal in quality and in advanced cases, when the Eustachian tubes

are obstructed, there may be deafness. It should ever be borne in mmd by

the practitioner that a very large proportion of all cases of deafness origi- ,

nate in chronic naso-pharyngeal catarrh. The general symptoms in these
(

cases, particularly in children, are of the greatest importance, and have

been considered more fully under chronic pharyngeal catarrh and mouth-

breathing. Suffice it here to say that there is produced m children a char-

acteristic facies, associated often with mental dulness and changes m the

form of the thorax. , ^ j.-j„

Atrophic rhinitis, which is also known under the names coryza fetida

and oz^na, may be a sequence of the hypertrophic form. Oz.na is on y a

symptom, and is met with in many ulcerative conditions of the nostrils

Scula ly as a result of syphilis, foreign bodies, caries and necrosis o

thTbones, and glanders. Fortunately, the atrophic form by no means

necessaril follows the hypertrophic stage. The cases ~h^^^^^^^^

nuent in women than in men, and usually occur early m life. The mucous

Tmb ani is thin and covered with grayish crusts which, when removed

Tow a slightly excoriated surface, but true ulcers are rarely seen. The

:^:ye WeL completely atrophied by a process of

growth, or, as J. N. Mackenzie calls it, a ciiThosis. The mucous mem

o„JesZX nose, and of which, ^-^^ rtl^^ 1
unconscious, because the sense ol smell as lost, lh«J«"«tlo

I- : sr:S^i is duet: : ecW organise o. to speciall."

coXus for the growth and development of the germs of putrefacfon.

ntr:J:roft;:pi^^^^^^^^^^^

douche, in order to keep the membrane
fJ ^j^^^^^^ filkd

ham nasal douche is the most simple --^
f^^^^l^ ^e of the most

with alkaline and antiseptic or

^'f'j:^''^^^^^^ drachms),

i

satisfactory is the bicarbonate of soda (U
^^^J^^^^^^^^^^^^ , „,,jority

and water (1 ounce). Operative proceauies .u«
Viis assistance the

I of the cases, and the y;-'"'?^;;/;^^ w^^^^^^
"PO"

—ttTatrophic rhinitis co.es more properly under the

special monographs.
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III. AUTUMNAL CATARRH {Hay Fever).

An affection of the upper air-passages, often associated with asthmatic

attacks, due to the action of certain stimuli upon a hypersensitive mucous

membrane.

This affection was first described in 1819 by Bostock, who called it

catarrhus mtivus. Morrill Wyman, of Cambridge, Mass., wrote a mono-

graph on the subject, and described two forms, the "June cold," or "rose

cold," which comes on in the spring, and the autumnal form which, in

this country, does not develop until August and September, and never

persists after a severe frost. Blakley studied its connection with the pol-

len of various grasses and flowers. The late George M. Beard made
many careful observations on the disease. Until recently this form of ca-

tarrh was believed to result exclusively from the action of certain irritants

on the mucous membrane of the nose, particularly the pollen of plants,

which, as the experiments of Blakley showed, play an important role in

the disease. Other emanations also may induce an attack, as in the case

of the late Austin Flint, who was liable to coryza, or even asthma, if he

slept on a certain sort of feather pillow. This, however, is only one factor

in the disease. A second, most important one, was discovered in the con-

dition of the nasal mucous membrane in these cases. Voltolini, of Breslau,

in 1871, observed the cure of a case of asthma by the removal of a nasal poly-

pus. Since that date the observations of Hack, in Germany, and particu-

larly of Daly, of Pittsburg
;
Roe, of Rochester ; John IST. Mackenzie, of

Baltimore ; and Harrison Allen, of Philadelphia, have demonstrated the

association of asthmatic attacks with nasal disease. Daly discovered that

in a large proportion of the cases of hay asthma there was local disease of

the mucous membrane of the nose, the cure of which rendered the pa-
tient insusceptible to conditions previously exciting the attacks. This has
been abundantly confirmed. Still identical lesions exist in many people
who never suffer with the disease, so that there must be a third factor, a

,

neurotic constitution. In the etiology of hay fever, then, these three ele-
//'

ments prevail—a nervous constitution, an irritable nasal mucosa, and the/
stimTIlJis7'""

The disease affects certain families, particularly, it is said, those with a
neurotic taint. The peculiarity may occur through several generations.
It is certainly more common in the United States than in Europe, and
much more common in the United States than in Canada. The United
States Hay Fever Association now numbers thousands of members.

Dwellers in cities are more subject than residents in the country. The
structural peculiarities of the nasal mucous membrane are those of hyper-
trophic rhinitis. Harrison Allen states that the inferior turbinated bones
lie well above the floor of the nostrils, which renders the mucous mem-
brane more, liable to irritation from inhaled substances. Deflection of the
septum, hypertrophy of the soft parts, and excessive hyperaBsthcsia, so that
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the mere touch with a probe may be sufficient to induce an attack, are

common conditions.
^

Symptoms.—These are, in a majority of the cases, very hke those of

ordinary coryza. There may, however, be much more headache and dis-

tress, and some patients become very low-spirited. Cough is a common

symptom and may be very distressing. Paroxysms of asthma may develop,

so like as to be indistinguishable from the ordinary bronchial form. The

two conditions may indeed alternate, the patient having at one time an

attack of common hay fever and at another, under similar circumstances,

an attack of bronchial asthma. Of the immediate excitmg causes of the

attack, unquestionably in a majority of the cases coming on m the autumn
,

there is an association with the presence of pollen m the atmosphere, but

this is only one of a host of exciting causes. In certam persons the par-

oxysms m'ay develop at any season from sudden changes -/he t^^^^^^^^

ture An attack may even come on through association of ideas Ihe

well-known experiment of J. N. Mackenzie, of inducing an attack m a

susceptible person by offering her an artificial rose to smell, strikmgly

illustrates the neurotic element m the disease.
-c- .

•

Treatment.-This may be comprised under three heads :
Pirst, smce

the disease appears in many instances to be a form of f^omo neuvo^,

remedies which improve the stability of the nervous ^^^^^^ "^^^2
ployed-such as arsenic, phosphorus, and strychnia ^e-^^'^^^^^^^^^^^

T^wpHpv^ in the cities of the Atlantic sea-board and of the Oential btates

^:^^ToZ^ mlnity in the Adirondacks and White Mountains. As

a rule the disease is aggravated by residence in agricultural districts. The

is unquestionably the best ; there are ~,
^^^^^^^

do well at the seaside. Third, the thorough local treatment of "he^^^^^^^

particularly the destniction of the vessels and sinuses over the sensitive

areas.

IV. EPISTAXIS.

Ptioloev -Bleeding from the nose may result from local or consti-

EtiOiOgy. -Dieuu g
^.11 <,p. mav be mentbned traumatism,

tutional conditions. Among local
presence of foreign

picking or scratching the nose, new growths, and the piesence «

Cdies.' In chronic nasal -tarrh«
may come from one or both nos rils. flow may be pro

injury, but is soon checked and is very rarely fa
^.

Occa^onai y p

and fatal hemorrhage occurs as a result of injury th^^^^^^^^

--";^tha"

closest to the sphenoidal sinuses. yo-^^^^^

ered from the effects of the mpry, and the fatal li^morrnage

he was stooping over to wash his face.
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Among general conditions with which nose-bleeding is associated, the

following are the most important : It occurs with great frequency in grow-

ing children, particularly about the age of puberty ; more frequently in

the delicate than in the strong and vigorous.

Epistaxis is a very common event in persons of .so-called plethoric

habit. It is stated sometimes to precede, or to indicate a liability to,

apoplexy, but this is very doubtful.

In venous engorgement, due to heart or pulmonary disease, epistaxis is

not common and there may be a most extreme grade of cyanosis, without

its occurrence. In balloon and mountain ascensions, in the very rarefied

atmosphere, hgemorrhage from the nose is a common event. In heemo-

iphilia the hose ranks first of the mucous membranes from which bleeding

arises. It occurs in all forms of chronic anemias. It precedes the onset

of certain fevers, more particularly typhoid, with which it seems associated

in a special manner. Vicarious epistaxis has been described in cases of

suppression of the menses. Lastly, it is said to be brought on by certain

psychical impressions, but the observations on this point are not trust-

worthy. The blood in epistaxis results from capillary oozing or diapedesis.

The mucous membrane is deeply congested and there may be small ecchy-
moses. The bleeding area is usually in the respiratory portion of one nos-

tril and upon the cartilaginous septum.

Ssnnptoms.—Slight hjemorrhage is not associated with any special

features. When the bleeding is protracted the patients have the more
serious manifestations of loss of blood. In the slow dripping which takes
place in some instances of hemophilia, there may be formed a remarkable
blood tumor projecting from one nostril and extending even below the
mouth.

Death from ordinary epistaxis is very rare. The more blood is lostj

the greater is the tendency to clotting with spontaneous cessation of the
bleeding.

The cUxigmsis is usually easy. One point only need be mentioned

;

namely, that bleeding from the posterior nares occasionally occurs during
sleep and the blood trickles into the pharynx and may be swallowed. If
vomited, it may be confounded with h^ematemesis

;
or, if coughed up, with

htemoptysis.

Treatment.—In a majority of the cases the bleeding ceases of itself.

Various simple measures may be employed, such as holding the arms
above the head, the application of ice to the nos^br the injection of cold
or hot water into the nostrils. Astringents, such as zinc, alum, or tannin,
may be used; and the old-fashioned and sometimes successful remedy, a
cobweb, may be introduced into the nostrils. If the bleeding comes from
an ulcerated surface, an attempt should be made to apply chromic acid or
to cauterize. If the bleeding is at all severe and obstinate, the posterior
nares should be plugged. Ergot may be given internally or hypodermi-
cally.
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11. DISEASES OF THE LARYNX.

1. ACUTE CATARRHAL LARYNGITIS.

This may come on as an independent affection or in association with

general catarrh of the upper respiratory passages.

EtioloffV -Many cases are due to catching cold or to overuse of the

voice; others develop in consequence of the inhalation of irritating gases.

It may occur in the general catarrh associated with mfluenza and measles.

Very severe laryngitis is excited by traumatism, either mjunes from with-

out or the lodgment of foreign bodies. It may be caused by the action of

verv hot liquids or corrosive poisons.
^ i

Svmptoms.-There is a sense of tickling referred to the larynx,

the cold air irritates and, owing to the increased sensibility of the mucous

membrane, the act of inspiration may be painful. There is a dry cough

Tnd the vo\ce is altered. At first it is simply h-ky, but soon phonati n

becomes painful, and finally the voice may be completely lost. In adults

trrTspirations'are not increased in frequency, but in ^^^^^^^^^^
is not uncommon and may occur in spasmodic attacks. 1^ ^^^^^^^^^^

accompanies the inflammatory swelling, there may be urgent dyspncBa

tTc laryngoscope shows a swollen and tumefied mucous membrane of

the larynx^ particularly the ary-epiglottidean folds The vocal cc^ds

have lolt thfir smooth and shining appearance and -e r"^^^^
swollen. Their mobility also is greatly impaired, owing to the i^filtia ion

orthe adioining mucTu membrane and of the^mSscks. A slight mucoid

i^^oJs the part. The -cohsfttutional sympW ai.n«

L ma^ked, the caL may be mistaken for one of "^^^'^^^.f^^
laryngoscope would decide the question at once. Much

^^^^
™

the diagnosis of acute laryngitis in children, particular y m tl^ very

vouna in whom it is so hard to make a proper examination, ^^ro^^^''^^^

mrvllr^g^mus it is to be distinguished by the presence of fevei, the

Zde X's^X^^^^ coryza and the P--s sympW^^^

hoarseness or ioss of voice. MembranousWs -y
^^^^^^^

nation is concerned. HiT^es of any seventy tlie patient should I
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in bed. The room should be at an even temperature and the air saturated

with moisture. Early in the disease, if there is much fever, aconite and
citi^fe'crf potash can be given, and for the irritating painful cough a full

dose of Dover's powder at night. An ice-bag externally often gives great

relief.

n. CHRONIC LARYNGITIS.

Etiology.—The cases usually follow repeated acute attacks. The
most common causes are overuse of the voice, particularly in persons

whose occupation necessitates shouting in the open air. The con-

stant inhalation of irritating substances, as tobacco-smoke, may also

cause it.

Symptoms.—The voice is usually hoarse and rough and in severe

cases may be almost lost. There is usually very little pain
;
only the un-

pleasant sense of tickling in the larynx, which causes a frequent desire to

cough. With the largyngoscope the mucous membrane looks swollen, but
much less red than in the acute condition. In association with the granu-
lar pharyngitis, the mucous glands of the epiglottis and of the ventricles

may be involved.

Treatment.—The nostrils should be carefully examined, since in
some instances chronic laryngitis is associated with and even dependent
upon obstruction to the free passage of air through the nose. Local appli-

cation must be made directly to the larynx, either with a brush or by
means of a spray. Among the remedies most recommended are the solu-

tions of nitrate of silver, chlorate of potash, perchloride of zinc, and tannic
acid. Insufflations of bismuth are sometimes useful.

Among directions to be given are the avoidance of heated rooms and
and abstinence from tobacco and alcohol. The throat

should not be too much muffled, and morning and evening the neck should
be sponged with cold water.

III. CEDEMATOUS LARYNGITIS.

Etiology.—(Edema of the glottis, or, more correctly, of the struct-

ures which form the glottis, is a very serious affection which is met with
(a) as a rare sequence of ordinary acute laryngitis, whether due to cold or
to the application of irritants, (b) In chronic diseases of the larynx, as

syphilis or tubercle, (c) In severe inflammatory diseases like diphtheria,
in erysipelas of the neck, and in various forms of cellulitis, (d) Occa-
sionally in the acute infectious diseases—scarlet fever, typhus, or typhoid.
In Bright's disease, either acute or chronic,-there may be a rapidly devel-
oping oedema.

Symptoms.—There is dyspnoea, increasing in intensity, so that with-
in an hour or two the condition becomes very serious. There is sometimes
marked stridor in respiration. The voice becomes husky and disappears.
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The laryngoscope shows enormous swelling of the epiglottis, which can

sometimes be felt with the finger or even seen when the tongue is strongly

depressed with a spatula. The ary-epiglottidean folds are the seat of he

chief swelling and may almost meet in the middle line. Occasionally the

oedema is below the true cords.
^^^Uvrr-n

The diagnosis is rarely difficult, inasmuch as even without the laryn-

goscope the swollen epiglottis can be seen or felt with the finger. The

''Trei:Z^^An ice-bag should be placed on the larynx and the

patilt gi^^^^ to suck. If the symptoms are urgent, the hroat sWd

bf prayed with a strong solution of cocaine, and the swollen epig ottis

sea Sed ll relief does not follow, tracheotomy should
^-^^f^^^\^^

perfoi^^d. The high rate of mortality is due to the fact that this opera-

tion is as a rule too long delayed.

IV, SPASMODIC LARYNGITIS {Laryngismus siridnhis).

Snasm of the glottis is met with in many affections of the larynx, but

there'fs a spell'disease in children which has received the above-men-

''"^riogy-A purely nervous afiection, without any inflammatory
EtiOiOgy. P J

^^^^^^ ^^^^^^^ ages of SIX

rickets It is also associated with tetany. Often the attacic come

is not so common in America as m England
^

ci^TTn^toms.—The attacks may come on either m tne nigm
Symptioms. -^^^"^

rpi,„,,p no coush, no hoarseness,

day ; often just as the child awakes ^heie s

j^^^^^ ^^^^

but the respiration is arrested and the cluld

^^fJ/j;^;^ 3^^,,; ^he air

,ets congest^-^^'^X
:S^t^i^^^^

-

^itTor rirthl nameof ""^^^^
Lur during an the spasm

but rarely does, occur during ^^^^^ f^^^^^^^^^^ J,,, ,nth great fre-

relaxes and respiration begins. The attacks may

quency throughout the day.
carefully examined and, if swol-

Treatment.-Tbe gj« ^^^^^^^^^^^^^^^ ,e carefully regulated

len and hot, freely lanced. The bo^^els s

^o,,rishing diet and

and as these children are usually delicate or uckety nou
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cod-liver oil should be given. By far the most satisfactory method of
treatment is the cold sponging. In severe cases, two or three times a day
the child should be placed in a warm bath and the back and chest thor-
oughly sponged for a minute or two with cold water. Since learning this
practice from Einger, at the University Hospital, I have seen many cases
in which it proved successful. It may be employed when the child is in
a paroxysm, though if the attack is severe and the lividity is great it is

much better to dash cold water into the face. Sometimes the introduc-
tion of the finger far back into the throat will relieve the spasm.

Spasmodic croup, believed to be a functional spasm of the muscles of
the larynx, is an affection seen most CDmmonly between the the ages of
two and five years. According to Trousseau's description, the child goes
to bed well, and about midnight or in the early morning hours awakes with
oppressed breathing, harsh, croupy cough, and perhaps some huskiness of
voice. The oppression and distress for a time are very serious, the face is

congested, and there are signs of approaching cyanosis. The attack passes
ofl abruptly, the child falls asleep and awakes the next morning feeling
perfectly well. These attacks may be repeated for several nights in suc-
cession, and usually cause great alarm to the parents. Whether this is en-
tirely a functional spasm is, I think, doubtful. There are instances in
which the child is somewhat hoarse through the day, and has slight ca-
tarrhal symptoms and a brazen, croupy cough. There is probably slight
catarrhal laryngitis with it. These cases are not infrequently mistaken
for true croup, and parents are sometimes unnecessarily disturbed by the
serious view which the physician takes of the case. Too often the poor
child, deluged with drugs, is longer in recovering from the treatment than
he would be from the disease. To allay the spasm a whiff of chloroform
may be admmistered, which will in a few moments give relief, or the child
may be placed in a hot bath. A prompt emetic, such as zinc or wine of
ipecac, will usually relieve the spasm, and is specially indicated if the child
has overloaded the stomach through the day.

V. TUBERCULOUS LARYNGITIS.

Etiology.—Tubercles may develop primarily in the laryngeal mu-
cosa, but m the great majority of cases the affection is secondary to pul-
monary tuberculosis, in which it is met with in a variable proportion of
from eighteen to thirty per cent. Laryngitis may occur very early in
pulmonary tuberculosis. There may be well-marked involvement of the
larynx with signs of very limited trouble at one apex. These are cases
which, m my experience, run a very unfavorable course.

Morbid Anatomy.—The mucosa is at first swollen and presents
scattered tubercles, which seem to begin in the neighborhood of the blood-
vessels. By their fusion small tuberculous masses arise, which caseate and
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finally ulcerate, leaving shallow irregular losses of substance. The ulcers

a e lally cov;red with a grayish exudation, and there .s a ge-ral th. k-

™n„f the pharynx, »d in rare cases
^f^^^^J^^J'^^ZLt^nc.. m

s™.toms-The first Mioation is slight huBkiness ot the voiee,

hZenl":? s laryngitis. Mya— has tre^nently been

directed to the limgs simply h, the quality

f j,^,.,

of cough, and even ot suflocation.
^.^^^^^ ^ j;^^ „j

With the laryngoscope there is "J
^filtrated, particularly

mucous membrane, which also looks
^rTulous ul ei-s are .ery

that covering the arytenoid"^ ..^'^^' l bases and iU-^^^^^

::;:rfihe
tlu and ulceration is

very common. . . difficult, as it is usu-

The diagnosis of tuberculous laryngitis is raieiy ai ,

examined for bacilli.
.„„„„iv mfflcient attention to the

Treatment.-Pliys.c.ans P'^^ »
be sprayed

laryngeal complications
^^ l^^^l^Z oll^^^ncii, nlir^t-. ot silver,

and kept thoroughly "le»BS«U^ S^^^^^^

i,,,,m.ti.., t,vo or three time,

or sulphide ol zinc may be employea-
thorouglily cleansing

a day of a powder of iodo orm, ^
\ "f'' ''^'^l'" ; y of the cases. Co-

the ulcers with a spray, relieves ^

^iU often enabTe

caine (four per cent '"I"'-™Vw''?* Therare, however, distrcss-

the patient to swallow his food comfoitably. Ihere
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mg cases of extensive laryngeal and pharyngeal ulceration in which even
cocaine loses its good effects. When the epiglottis is lost the difficulty in
swallowing becomes very great. Wolfenden states that this may be obvi-
ated if the patient hangs his head over the side of the bed and sucks milk
through a rubber tubing from a mug placed on the floor.

VI. SYPHILITIC LARYNGITIS.

Syphilis attacks the larynx with great frequency. It may result from
the inherited disease or be a secondary or tertiary manifestation of the ac-
quired form.

Symptoms.—In secondary syphilis there is occasionally erythema of
the larynx, which may go on to definite catarrh, but has nothing charac-
teristic. The process may proceed to the formation of superficial whitish
ulcers, usually symmetrically placed on the cords or ventricular bands.
Mucous patches and condylomata are rarely seen. The symptoms are
practically those of slight loss of voice with laryngeal irritation, as in the
simple catarrhal form.

The tertiary laryngeal lesions are numerous and very serious. True
gummata, varying in size from the head of a pin to a small nut, developm the submucous tissue most commonly at the base of the epiglottis.
They go through the changes characteristic of these structures and may
either break down, producing extensive and deep ulceration, or—and this
IS more characteristic of syphiHtic laryngitis—in their healing form a
fibrous tissue which shrinks and produces stenosis. The ulceration is apt
to extend deeply and involve the cartilage, inducing necrosis and exfolia-
tion, and even hsemorrhage from erosion of the arteries. (Edema may
suddenly prove fatal. The cicatrices which follow the sclerosis of the
gummata or the healing of the ulcers produce great deformity The epi-
glottis for instance, may be tied down to the pharyngeal wall or to tho
epiglottic folds, or even to the tongue ; and eventually a stenosis results,
which may necessitate tracheotomy.

The laryngeal symptoms of inherited syphilis have the usual course of
these lesions and appear either early, within the first five or six months, or
after puberty; most commonly in the former period. Of 76 cases, J. IST
Mackenzie found that 63 occurred within the first year. The gummatous
infiltration leads to ulceration, most commonly of the epiglottis and in
the ventricles, and the process may extend deeply and involve the carti-
lage. Cicatricial contraction may also occur.

The diagnosis of syphilis of the larynx is rarely difficult, since it occursmost commonly in.connection with other symptoms of the disease.
ireatment.—The administration of constitutional remedies is themost important, and under mercury and iodide of potassium the localsymptoms may rapidly be relieved. The tertiary laryngeal manifc . ionare always serious and difficult to treat. The deep ulcLtion i„^^^
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hard to combat, and the cicatrization may necessitate tracheotomy, or the

gradual dilatation, as practised by Schroetter.

HI. DISEASES OE THE BKONCHI.

1 ACUTE BRONCHITIS.

and is often nothing moie ^^^^^^ ™
ehangeable weather of early

It is present also in asthma
°°"Ji ^ o^nio form. It

Bright's disease, gout, and
^''f-'^'^ ZalnZ 'Z yo.ng and the old.

follow sedentary oticnpations.
_ definite

The affection is probably microbic, thougli we na
.

j

evidence tipon this point.
^^pmbrane of the trachea and

Morbid J^'^^'°^y-'r:tZZZlTLou. and muoo-pus,

bronchi is reddened,
bronchi, some of which are

which may he seen oozmg from the
tequamation of the

dilated. The finer changes m the mncos ' „a infiltration

ciliated epithelium swellmg
^J^'^^fJ.^ much swollen.

of the tissue witii leucocytes. The
| „ accompany the

Symptoms.-The s,mpto- o^ -J^l to tjro tuhes, and may

onset of an acute bronchitis. I he cory^
roany cases is marked.

also aflect the larynx, producmg hoa«^^^^ „,avi.

A chill is rare, hut there is
In mild cases there is

nessandlau^ior aiKl pamsm^ , f.om 101» to 103".

scarcely any fever, but m seveiei
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The bronchial symptoms set in with a feeling of tightness and rawness
beneath the sternum

,
and a sensation "of

"
oppression in the chest. The

cough is rough at first, cutting and sore, and often of a ringing character.
It comes on in paroxysms which rack and distress the patient extremely.
During the severe spells the pain maybe very intense beneath the sternum
and along the attachments of the diaphragm. At first the cough is dry,
but in a few days the secretion becomes muco-purulent and abundant, and
finally purulent. With the loosening of the cough great relief is experi-
enced. The sputum is made up largely of pus-cells, with a variable number
of the large round alveolar cells, many of which contain carbon grains,
while others have undergone the myelin degeneration.

Physical Signs.—The respiratory movements are not greatly increased
in frequency unless the fever is high. There are instances, however, in
which the breathing is rapid and when the smaller tubes are involved
there is dyspnoea. On palpation the bronchial fremitus may often be felt.

On auscultation in the early stage, piping sibilant rales are everywhere to
be heard. They are very changeable, and appear and disappear with cough-
mg. With the relaxation of the bronchial membranes and the greater
abundance of the secretion, the rdles change and become mucous and bub-
bling in quality.

The cotirse of the disease depends on the conditions under which it
develops. In healthy adults, by the end of a week the fever subsides and
the cough loosens. In another week or ten days convalescence is fully
established. In young children the chief risk is in the extension of the
process downward. In measles and whooping-cough, the ordinary bron-
chia catari-h is very apt to descend to the finer tubes, which become di-
lated and plugged with muco-pus, inducing areas of collapse, and finally
broncho-pneumonia. This extension is indicated by changes in the physi-
cal signs. Usually at the base the rdles are subcrepitan? and numerous
and there may be areas of defective resonance and of feeble or distant tu-
bular breathing. In the aged and debilitated there are similar dangers ifthe process extends from the larger to the smaller tubes. In old a|e the
bronchial mucosa is less capable of expelling the mucus, which is moreapt to sag to the dependent parts and induce dilatation of the tubes with
extension of the inflammation to the contiguous air-cells.

'ihe diagnosis of acute bronchitis is rarely difficult. Although the

Tsel'/nTfr'^^'^^T' ""'^ pneumonia, yet the

t^rC l 1

Wowmg breathing, and the general character of

ion ofr / ''^^'^^ ^'^S'''''' ^^^Pl^- The complica-tion ot broncho-pneumonia is indicated by the greater severity of the symt)-toms, par icularly the dyspnoea, the defective color,and the physical sl^s.

fnnf h .!r
""'^^ household measures suffice. The hot

er ot t'ches:
^ '^"'^ ^^^^ l-onade,and a mustard plas-ter on the chest will often give relief. For the dry, racking couo-h thesymptom most complained of by the patient, Dover's' powder' is Ihe 'best
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1 T+ is a T)OT)ular belief that quinine, in fnll doses, will check an

which 1 have seen n
^^^^^ ^,^^1^1

r'fl^rhThefe ifg-t vro/oatching additional " cold " in going

which keeps the patient awake no '-^^^y ^^^f^f^^^^^^„ mol-e

loosens and the expectoration is more
^.f"^j;^^^ „itU exjiec-

r™ari„«r^«^^^^^ -
^nrr:rr^Tl:ntine. i—
I a favorite one with many

J
'7'-,^;; ™t'ol secretion is large

In the acnte
^^°-''^^X^fZ \X7Z\ni the color hegins

and difficult to expectorate oi if
'>^'=^^

^j^e) should he given

to get dusky, an emetic (a tablespoonful of ipecac wine;

at once and repeated if necessary.

II. CHRONIC BRONCHITIS.

EW-This auction maym^r^^X^^
-i-i^rgh ^;rcirmr:^ri.^= —^

-
weather gets cold and changeable

^ ,,.„iety

Morbid Anatomy.-Thebron^
almnc^ap

^^..^^^ ^^^^^^.^

s;\;r:;;n;:i"";r—^^^^^^^^

and the epithelium is in great
P^^'^'^\'f. . crranulav, and infiltrated.

In other instances the mucosa is
'^'^^^^^^ Bronchial

There may he ulceration, particularly oi the mucous
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dilatations are not uncommon and emphysema is a constant accompani-

ment.

Symptoms.—In the form met with in old men, associated with em-
physema, gout, or heart-disease, the chief symptoms are as follows : Short-

ness of breath, which may not be noticeable except on exertion. The
patients " pu3 and blow " on going up hill or up a flight of stairs. This is

due not so much to the chronic bronchitis itself as to associated emphysema
or even to cardiac weakness. They complain of no pain. The cough is varia-

ble, changing with the weather and with the season. During the summer
they may remain free, but each succeeding winter the cough comes on'with
severity and persists. There may be only a spell in the morning, or the

chief distress is at night. The sputum in chronic bronchitis is very varia-

ble. In cases of the so-called dry catarrh there is no expectoration. Usu-
ally, however, it is abundant, muco-purulent, or distinctly purulent in

character. There are instances in which the j^atient coughs up for years

a thin fluid sputum. There is rarely fever. The general health may be
good and the disease may present no serious features apart from the lia-

bility to induce emphysema and bronchiectasy. In many cases it is an
incurable affection. Patients improve and the cough disappears in the
summer time only to return during the winter months.

Physical Signs—The chest is usually distended, the movements are
limited, and the condition is often that which we see in emphysema. The
percussion note is clear or hyperresonant. On auscultation, expiration is

Py.^2SS?i„and whegzy and rhonchi of various sorts arriEeard^some higliT'
pitched and pipmg, others deep-toned and snoring. Crepitation is com-
mon at the bases.

Clinical Varieties.—The description just given is of the ordinary
chronic bronchitis which occurs in connection with emphysema and heart-
disease and in many elderly men. There are certain forms which merit spe-
cial description

:
(a) On several occasions I have met with a form of chro7iic

bronchitis, particularly in women, which comes on between the ages of
twenty and thirty and may continue indefinitely without serious impair-
ment of the health. In one case, a lady of fifty, with a phthisical family
history, began to cough when she was twenty-five, and since then has had
more or less cough every day without intermission. It has not seriously
impaired her health, though she has never been strong. Once or twice
slie has had attacks of eczema. The cough is chiefly in the morning, is
apt to be brought on by too much conversation, and is quite independent
of the weather. The daily amount of expectoration is not great, rarely
more than from four to six ounces. It is muco-purulent in character.
The exammation of the chest is negative—no emphysema, no rdles. I
have met several such instances whicli seem to form a type of chronic
bronchitis, though it is difficult to say upon what the condition depends.m BroncJiorrhcea.—'Excessive bronchial secretion is met with under
several conditions. It must not be mistaken for the profuse expectoratiou
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of bronchiectasy. The secretion may be very liquid and watery-JroTic/wr-

rlma serosa. More commonly, it is purulent though thin, and with green-

ish or yellow-green masses. It may be thick and uniform. This profuse

bronchial secretion is usually a manifestation of chronic bronchitis and

may lead to dilatation of the tubes and ultimately to fetid bronchitis. In

the young the condition may persist for years without impairment of

health and without apparently damaging the lungs.
_

(c) Putrid BroncUtis.-¥Bii^ expectoration is met with m connection

with bronchiectasis, gangrene, abscess, or with decomposition of secretions

within phthisical cavities and in an empyema which has perfoi-ated the

luncr There are instances in which, apart from any of these states, the

expectoration has a fetid character. The sputa are abundant, usually

thin, grayish white in color, and they separate into an upper fluid layer

cap;i with frothy mucus and a thick sediment in which may sometimes

be found dirty yellow masses the size of peas or beans-the so-called Dit-

trich's plugs. The. alfection is very rare apart from the above-mentioned

coni ions In severe cases it leads to changes in the bronchial walls,

pneumonia, and often to abscess or gangrene. Metastatic bram abscess

has followed putrid bronchitis in a certain number of cases.

^) Dry latarrl-CatarrU sec of Laennec is a not uncommon form

characterized by paroxysms of coughing of great intensity, with little or

no xpectoration.' It fs usually met witli in e^-ly persons
^^^^^^^

sema and is one of the most obstinate of all varieties of bronchitis.

T; EngIan the damp cold of the unwarmed houses is responsible m

.reat part for the prevalence of chronic bronchitis among the aged and

'weak.' An equable, warm temperature is of the first importance to all

'''7:i:^^tX'^^^^^ -ost satisfactory method of treating the

.ec "r^g^lTer broLitis is^g^^^^^ cSl™,
latitude may prevent the onset.

ZLoi. of chronic

and Florida furnish winter chmates n ^f^^^^^^^^X
bronchitis live with the greatest comfort. All cases of proion,

which it is a^sooiated. In man, ^^^^^^'^^^
1, the form

associated with tins conumuL,
„K,„;„ntinn and to this condition

tacks seem velated to ^^^^^JX C^TS::^^. there are heart-

Over the Tea-cups, Boston, 1890.
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There is no doubt that with prudence even in our changeable winter
weather much may be done to prevent the onset of chronic bronchitis.

"Woollen undergarments should be used and especial care should be taken
in the spring months not to change them for lighter ones before the warm
weather is established.

Cure is seldom effected by medicinal remedies. There are instances
in which iodide of potassium acts with remarkable benefit, and it should
always be given a trial in cases of paroxysmal bronchitis of obscure origin.
When the secretion is excessive muriate of ammonia and senega are useful.

Stimulating expectorants are contraindicated. When the heart is feeble,
the combination of digitalis and strychnia is very beneficial. Turpentine,
the old-fashioned remedy so warmly recommended by the Dublin physi-
cians, has in many quarters fallen undeservedly into disuse. Preparations
of tar, creasote, and terebene are sometimes useful. Of other balsamic
remedies, sandal-wood, the compound tincture of benzoin, copaiba, balsam
of Peru or tolu may be used. Inhalations of eucalyptus and of the spray of
ipecacuanha wine are often very useful. If fetor be present, carbolic acid
in the form of spray (ten to twenty per cent solution) will lessen the odor,
or thymol (1 to 1,000). In full-blooded men, when venous engorgement
exists and shortness of breath, the abstraction of twenty to thirty ounces
of blood will afford prompt relief.

III. BRONCHIECTASIS.

Etiology.—Dilatation of the bronchi occurs under the following
conditions : (1) As a congenital defect or anomaly. Such cases are ex-
tremely rare, commonly unilateral. Grawitz has described the condition
as bronchiectasis universalis. Welch has met an instance in a young
girl. (2) In connection with inflammation of the bronchi, particularly
when this leads to weakness of the walls with the accumulation of secre-
tion. Under this category come the dilatation met with in chronic bron-
chitis,juid empliysema^ the dilated bronchi in"chronic phthisis, in the
catarrhal pneumonias of children, and pafticulSly the" dilitation which
results from the presence of foreign bodies in the air-tubes or from
pressure, as of an aneurism on one bronchus. (3) In extreme contraction
of the lung tissue, whether due to interstitial pneumonia or to compres-
sion by pleural adhesions, bronchial dilatation is a common though not
a constant accompaniment.

Unquestionably the weakening of the bronchial wall is the most impor-
tant, probably the essential, factor in inducing bronchi ectasy, since the wall
IS then not able to resist the pressure of air in severe spells of coughing
and m straining. In some instances the mere weight of the accumulated
secretion maybe sufficient to distend the terminal tubules, as is seen in
compression of a bronchus by aneurism.

Morbid Anatomy.-Two chief forms are recognized-the cylin-
arical and the saccM/«r-which may exist together in the same luna

'

The
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condition may be general or partial. Universal bronchiectasis is always

unilateral. It occurs in rare congenital cases and is occasionally seen as a

sequence of interstitial pneumonia. The entire bronchial tree is repre-

sented by a series of sacculi opening one into the other._ The walls are

smooth and possibly without ulceration or erosion except m the dependent

Darts The lining membrane of the sacculi is usually smooth and glisteii-

ing
'

The dilatations may form large cysts immediately beneath the

pleura. Intervening between the sacculi is a dense cirrhotic lung tissue.

The partial dilatations-the saccular and cylindrical-are common m

chroSc phthisis, particularly at the apex, in chronic pleurisy at he base,

and in emphysema. Here the dilatation is more commonly cylindrical,

sometimes fusiform. The bronchial mucous membrane is much m-

sometimes there is a narrowing of the lumen. Occas.^^^^

one meets with a single saccular bronchiectasy m connection with chronic

bronch'is or emphysema. Some of these look like simple cysts, with

smooth walls, without fluid contents.
,

nttologbally the bronchi which are the seat of dilatation show im-

portant changes In the large, smooth dilatations the cylmdncal is re-

Zed by a pavement epithelium. The mnscnlar layer is stretehed a ro-

Eand the fibres separated; the elastic tissue is also much stretched

and separated. lu the large saccular hronchiectasies and m some of the

oylMrical forms, due to retained secretions, the lining membi^e is ulcer-

ated ^he contents of some of the larger brouchiectatic cavities are hor-

Svmttoms -In the limited dilatations of phthisis, emphysema, and

chronlTroSs, the symptoms are in great part those of the original

disease and the condition often is not suspected during lite.

In extensive saccular bronchiectasy the characters of the cough »d

expectoration are distinctive. The patient will pass the 8--^^

ofthe day without any cough and then in a severe -

np a large quantity of sputum. Sometimes ohange of tli

bring on a violent attack, probably due ^ the fiict t^^at »ome ot

secretion flows from the dilat,ation to a normal tube. Tliedaily^^Lfii

cougUng is usuallxin the morning. The expectoration ^^"l^
:&erydrari-e-ristic. It is grayish S h a c 'i":'!

are sometimes in enormous numoeis ovei

bunches. Htcmatoidin crystals are
,v„,ls.

seldom found except when there is t'™ "*

ex ectoration is very

Tubercle bacilli are not present.
^^^^^^^^^^ hroiichitii

fetid and has
""^''-^l^l "iTom^^^^^^^^^ cavities, is not

Nummular expectoration, Bucli as comes iiou p
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common. Haemorrhage may occur, but in my experience it lias been rare.

Abscess of the brain has in a few instances followed the bronchiectasis.

Eheumatoid affections may develop (Gerhardt).

The diagnosis is not possible in a large number of the cases. In the

extensive sacculated forms, unilateral and associated with interstitial pneu-
monia or chronic pleurisy, the diagnosis is easy. There is contraction of

the side, which in some instances is not at all extreme. The cavernous
signs may be chiefly at the base and may vary according to the condition

of the cavity, whether full or empty. There may be the most exquisite

amphoric phenomena and loud resonant rales. The condition persists for

years andjs^not inconsistent with tolerably active life. The patients fre-

quently show signs of marked embarrassment of the pulmonary circula-

tion. There is cyanosis on exertion, the finger-tips are clubbed, and the
nails incurved. A condition very difficult to distinguish from bronchiec-
tasy is a limited pleural cavity communicating with a bronchus.

Treatment.—Medical treatment is not satisfactory, since it is impos-
sible to heal the cavity. I have practised the injection of antiseptic fluids

in some instances with benefit. Intratracheal injections have been very
warmly recommended of late. With a suitable syringe a drachm may be
injected twice a day of the following solution : Menthol 10 parts, guaia-
col 2 parts, olive oil 88 parts. In suitable cases drainage of the cavities

may be attempted, particularly if the patient is in fairly good condition.
For the fetid secretion turpentine may be given, or terebene , and inhala-
tions used of carbolic acid or thymol.

IV. BRONCHIAL ASTHMA.

Asthma is a term which has been applied to various conditions associ-
ated with dyspnoea—hence the names cardiac and renal asthma—but its

use should be limited to the affection known as bronchial or spasmodic
asthma.

Etiology.—All writers agree that there is ig_j^majority of cases of
toonchial asthnia a strong neurotic element ITany regard it as a neu-
rosis in which, according To one view, spasm of the bronchial muscles,
according to the other, turgescence of the mucosa, results from disturbed
innervation, pneumogastric or vaso-motor. Of the numerous theories the
following are the most important

:

(1) That it is due to spasm of the bronchial muscles, a theory which
has perhaps the larg^^Tmimber of adherents. The original experiments
of C. J. B. Williams, upon which it is largely based, have not, however,
been confirmed of late years.

(2) That the attack is due to swelling of the bronchial mucous mem-
brane—fluctionary hyperajmia (Traube), vaso-motor turgescence (Weber)
diffuse hypera3mic swelling (Clark).

'

(3) That in many cases it is a special form of inflammation of the
smaller bronchioles—5rowc7iioZi^w exudativa (Curschmann). Other theo-
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ries which may be mentioned are that the attack depends on spasm of the

diaphragm or on reflex spasm of all the inspiratory muscles.

As already mentioned, the so-called hay fever is an affection which has

many resemblances to bronchial asthma, with which the attacks may alter-

nate. In the suddenness of onset and in many of their features these dis-

eases have the same origin and differ only in pite, as suggested by Sir

Andrew Clark and now generally acknowledged by specialists. Making

due allowance for anatomical differences, if the structural changes occur-

ring in the nasal mucous membrane during an attack of hay fever were to

occur also in various parts of the bronchial mucosa, their presence there

would afford a complete and adequate explanation of the facts observed

during a paroxysm of bronchial asthma (Clark). With this statement I

fully agree, but the observations of Curschmann have dn-ected attention

to a feature in asthma which has been neglected ;
namely, that in a ma-

jority of the cases it is associated with an exudation, such as might be

supposed to come from a turgescent mucosa and which is of a very charac-

teristic and peculiar character. The hyperasmia and swelling of the mu-

cosa and the extremely viscid, tenacious mucus explain well the hindrance

to inspiration and expiration and also the quality of the r^les.

Some general facts with reference to etiology may be mentioned. The

affection sometimes runs in families, particularly those with irritable and

unstable nervous systems. The attack may be associated with neuralgia

or, as Salter mentions, even alternate with epilepsy. Men are more fre-

quently affected than women. The disease often begins in childhood and

sometimes lasts until old age. One of its most striking peculiarities is the

Uzarre and extraordinary variety of circumstances which at times induce

a paroxysm. Among these local conditions climate or atmosphere are

most important. A person may be free in the city and invariably suffer

from an attack when he goes into the country, or into one special part of

the country. Such cases are by no means uncommon. Breathmg the air

of a particular room or a dusty atmosphere may bring on an attack.

Odors, particularly of flowers and of hay, or emanations from animals, as

the horse, dog, or cat, may at once cause an outbreak Fright or vio en

emotion of any sort may bring on a paroxysm, ^terine and ovarian

troubles were formerly thought to induce attacks and may do so m la e

instances. Diet, too, has an important influence, and m P.^^'^^^/^^j^^^^^^^

the disease severe paroxysms may be induced by overloading the stoma^,

or by taking certain articles of food. Chronic cases, m which the attacks

recur year after year, gradually become associated with emphysem^^^^^^^^

every fresh " cold " induces a paroxysm. And lastly, many case o bi o -

chial asthma are associated with affections of the nose, particulai y ith

hyi^ertrophic rhinitis and nasal poly^u. According to ---/P^f
^^^f ^

large experience, all cases of bronchial asthma have some affection of «

upper air-passages, but I am convinced from personal

tUs is erroneous. Still physicians must acknowledge the debt which .e
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owe to Voltolini, Hack, Daly, Eoe, and others who have shown the close

connection which exists between affections of the naso-pharynx and many
cases of bronchial asthma.

Briefly stated then, bronchial asthma is a neurotic affection, character-/

ized by hyjDer^mia and turgescence of the mucosa of the smaller bronchial//

tubes and a peculiar exudate of mucin. The attacks may be due to direct/

irritation of the bronchial mucosa or may be induced reflexly, by irritation'

of the nasal mucosa, and indirectly, too, by reflex influences, from stom-
ach, intestines, or genital organs.

Symptoms.—Premonitory sensations precede some attacks, such as

chilly feeling, a sense of tightness in the chest, flatulence, passage of a
large quantity of urine, or great depression of spirits, ifocturnal attacks

are common. After a few hours' sleep, the patient is aroused with a dis-

tressing sense of want of breath and a feeling of great oppression in the
chest. Soon the respiratory efliorts become violent, all the accessory mus-
cles are brought into play, and in a few minutes the patient is in a par-
oxysm of the most intense dyspnoea. The face is pale, the expression
anxious, speech is impossible, and in spite of the most strenuous inspira-

tory efforts very little air enters the lungs. Expiration is prolonged and
also wheezy. The number of respirations, however, is not much increased.

The asthmatic fit may last from a few minutes to several hours. When
severe, the signs of defective aeration soon appear, the face becomes be-
dewed with sweat, the pulse is small and quick, the extremities get cold,
and just as the patient seems to be at his worst, the breathing begins to
get easier, and often with a paroxysm of coughing relief is obtained and
he sinks exhausted to sleep. The relief may be but temporary and a sec-
ond attack may soon come on. In a majority of the cases even in the
intervals between the asthmatic fits the respiration is somewhat embar-
rassed. The cough is at first very tight and dry and the expectoration is

expelled with the greatest difficulty.

The physical signs during an attack are very characteristic. On in-
spection the thorax looks enlarged, barrel-shaped, and is fixed, the amount
of expansion being altogetEer disproporTionate' "to tlie Intensify of the in-
spiratory movements. The diaphragm is lowered and moves but slightly.
Inspiration is short and quick, exj^iration prolonged. Percussion may not
reveal any special difference, but there is sometimes marked hyperreso-
nance, particularly in cases which have had repeated attacks.

On auscultation, with inspiration and expiration, there are innumer-
able sibilant and sonorous rales of all varieties, piping and high-pitched,
low-pitched and grave. Later in the attack there are moist rales.

The spiUum in bronchial asthma is quite_distinctive,_unlike that which
occurs in any other affi^B^.'" EarTy in the attaSFiFTs brought up with
great difficulty and is in the form _of rounded_jelatinoi^ masses, the %o-
called >erZe5^f Laennec. Though ball-like, they can be~'i\nfBlded and"
really represent moulds in mucus of the smaller tubes. The entire expec-
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toration may be made up ot these somewhat translucent-looking pellets,

floatg in a' small quantity ot thin mucus. Some ol them ave opaque.

Often with the naked eye a twisted spiral character can be seen, pa t,cu-

lar y if the sputum is spread on a glass with a black background Mi ro-

scopically, man, of these pellets have a spiral structure, which rcnde,

hem among the most remirkablc bodies met with in sputum. It is not

a ittle^urious that they should have been practically overlooked unti

letted a few years a^o by Ourschmann.
.^f' -

SDirals are of two forms. In one there is simply a twisted spi, ally ai

anged mucin, in which are entangled cells, derived probably from the

sSer bronchi and alveoli, often in all stages of fat^y d^g—

-

The twist may be loose or tight. The second form - -^j^ -J
P;^--

Tn the centre of a tightly coiled skein of mucm fibrils with a few scatterea

cells s a filament extraordinary clearness and ti-anslnccncy, probably

e mposed ot transformed mucin. As Ourschmann 3^^;*-;^-
are Lubtless formed in^^^^^^^^^^^ I

tZ::^T:tX^.^^:^ eour-se of the ourren. prcdj.^

l;Z ciliated epitLlium in >™'berctl^t^^ tuh

,Led in the tube might be compelled ^
'^^-^^^^^^J^trd bl mes

two or three days the sputum f''^f ^, " ^^^^^^^^^ They

^ ^::^s!7ZZ^ is very variable. ^
oxysms recur for three or four night, or even moie, J
and daring the day there may be

-^'^''^^I'^^ZuJ^o. much distress,

and shortness of breath become
,f true asthma. Death

di
rClndi^. eases the lesions are

prompt treatment, and remedies
^^f^'J^^t^'^ftlXoncm mucosa.
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tion. In a child with very severe attacks, resisting all the usual remedies,

the treatment by chloroform gave immediate and finally permanent relief.

Perles of nitrite of amyl may be broken on the handkerchief or from two
to five drops of the solution may be placed upon cotton-wool and inhaled.

Strong stimulants given hot or a dose of spirits of chloroform in hot
whisky will sometimes induce relaxation. More permanent relief is given
by the hypodermic injection of morphia or of morphia and cocaine com-
bined. In obstinate and repeatedly recurring attacks this has proved a
very satisfactory plan. The sedative antispasmodics, such as belladonna,
henbane, stramonium, and lobelia, may'Te' given "In solution or used
in the fornT'oTcigarettes. Nearly all the popular remedies either in
this form or in pastilles contain some plant of the order solanacecB, with
nitrate or chlorate of potash. Excellent cigarettes are now manufactured
and asthmatics try various sorts, since one form benefits one patient,
another form another patient. Nitre paper made with a strong solution
of nitrate of potash is very serviceable. Filling a room with the fumes
of this paper prior to retiring will sometimes ward off a nocturnal attack.
I have known several patients to whom tobacco smoke inhaled was quite
as potent as the prepared cigarettes.

The use of compressed air in the pneumatic cabinet is very beneficial

;

oxygen inhalations may be also tried. In preventing the recurrence of
the attacks there is no remedy so useful as iodide of potassium, which
sometimes acts like a specific. From ten to twenty grains three times a
day is usually sufficient.

Particular attention should be paid to the diet of asthmatic patients.
A rule which experience generally compels them to make is to take the
heavy meals in the early part of the day and not retire to bed before gas-
tric digestion is completed. As the attacks are often induced by flatu-
lency, the carbohydrates should not be allowed. Coffee is a more suitable
drmk than tea. In respect to climate it is very difficult to lay down rules
for asthmatics. The patients are often much better in the city than in
the country. The high and dry altitudes are certainly more beneficial
than the sea-shore

; but in protracted cases, with emphysema as a secondary
complication, the rarefied air of high altitudes is not advantageous. In
young persons I have known a residence for six months in Florida or
southern California to be followed by prolonged freedom from attacks.

V. FIBRINOUS BRONCHITIS.
( \y([^yfZt li

_

An acute or chronic affection, characterized by the formation in cer-
tain of the bronchial tubes of fibrinous casts, which are expelled in parox-
ysms of dyspnoea and cough.

In several diseases fibrinous moulds of the bronchi are formed, as in
diphtheria and croup (with extension into the trachea and bronchi), in
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pneumonia, and occasionally in phthisis-conditions which, however have

nothincr to do with true fibrinous bronchitis. These casts are not to be

confounded with the blood-casts which occur occasionally m haemoptysis.

Etioloev —Nothing is known of its causation. It occurs more tre-

quently in mal'es.^ It is met with at all periods of life, but is more common

between the ages of twenty and forty. It has been known to attack several

members of the same family. Cases have been described occurring together

as if due to some endemic influence (Pichini). The cases are rare, particu-

larly in hospital practice. The attacks occur most commonly m the

spring months. An association with tuberculosis has been frequently noted.

Model in an article from Baumler's clinic, states that tuberculosis

p-esent in ten of twenty-one post-mortems. It has been met with ako n

connection with skin-diseases, such as pemphigus, impetigo, and heires.

The attacks appeared to be related in some cases to the—a
/e od^

Several instances have been described with heart-disease but t seems

probable that in all these conditions the connection was not causaL

Svmptoms.-Acute cases are rare. They may set m with high

feverf ri^C^evere paroxysms of .ough, and perhaps with h.mop ysi.

TTe clScal picture resembles acute bronchitis, and only the expulsion

of the membranous casts gives the characteristic features to the case^ I

s much xnore serious than the chronic form and fatal termination no

uncommon N. S. Davis has reported two fatal cases. In ^ome ot the

L
"

there has been afiection of the tonsils and i

-J-f^^^^^^
the disease may have been truly diphtheritic m

^^^^.^^fJ^^^^^^^
tension of the membrane into the trachea and bronchi. The casts m tliese

casesTre not only more extensive, but they also do not present the lami-

nated structure characteristic of true plastic bronchitis.

A patient may have a single attack without any

chronic form the attacks come on at varying intervals and the disease may

tt for ten or even twenty years. Instances are on --^"'i - ^^^^^^

paroxysms have occurred at definite intervals for many
^<?^f J^\'l

?acks ry recur weekly or a period of a year or more may intervene. 1

tset "-rked by bronchitic symptoms, not necessan y^^-^^
cough becomes distressing and paroxysmal ff^^^^^^^^^^^^^^^^^^

"
^il,,

blood-stained and the patient brings up
--jt;oS-^^^^^^^^^

when disentangled are ound^^^^^^ ^^J^
..ay be profus. ^^^g^^^ casts of the tubes were

accompanied the attacK, ana wit.

TTvrrpnt .Ivsnnaja and cyanosis

always entangled in the ^^^^^^^^ of a severe

may be present m severe
^'^^'^'^J^S^^^^ the weakened or

bronchitis. It may occasionally be
P^f

J ^ deficient

suppressed breath sounds in the^^y;:tX^L, area, but

expansion or even -tra
-^^^^^^^^ 'ttZL prior to the expulsion of the

this s in reality very diflicuit, ana wii.« i

„ffected region,

casts I failed to determine by physical examination the affected re.
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As mentioned, the casts are usually rolled up and mixed with mucus or
blood. When unravelled in water they present a complete mould of a
secondary or tertiary bronchus with its ramifications. The size of the cast
may vary with different attacks, but, as has often been noticed the form
and size may be identical at each attack as if precisely the same bronchial
area was mvolved each time. The casts are hollow, laminated, the size of
the lumen varymg with the number and thickness of the laminae Some
times they are almost solid. Transverse sections show a beautiful concen-
tric arrangement. The fibrin appears in places to retain its fibrillary
structure

;
m others, as in diphtheritic membrane, it has undergone the

hyalme tra.nsformation. Leucocytes are imbedded in the meshes In the
centre particularly in the smaller casts, it is not uncommon to see alveolar
epithelmm with numerous carbon particles. Leyden's crystals are some-
times found and occasionally Curschmann's spirals.

The pathology of the disease is obscure. The membrane is identical
with that to which the term croupous is applied, and the obscurity relates
not so much to the mechanism of the production, which is probably thesame as m other mucous surfaces, as to the curious limitation of the affec-
tion to certain bronchial territories and the remarkable recurrence at.tated
or irregular intervals throughout a period of many years

chiti^XlT should be that of ordinary acute bron-chiti
.
We know of nothing which can prevent the recurrence of thpattacks m the chronic form. In the uncomplicated cases here s rare

W

any danger diiring the paroxysm, even though the symptoms may L m si

ca.es they are efleotive in promoting the remll!^^ZL "

IV. DISEASES OF THE LUNGS.
I. CIRCULATORY DISTURBANCES IN THE LUNGS

an<S'™-^'"' --g^fo-' of the h,ngs-active

aries and text bZg "^Lj 'T'"*" * ^"""'l' ™ their diction-
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locally with the circulation the capillaries in the adjacent unaffected por-

Mon may be greatly distended. The importance, however, of this coUat-

eTfluxTon, a! it is called, is probably exaggerated. In a whole senes of

pvlonary affections there is this associated congestion_m. pneumoma,

""-^I^l^:^^ of the lungs are by no means defi-

nite The description given by Woillez and by other French wnters xs

o an auction which if difficult to recognize from anomalous or larval

of an a^ection w
symptoms described are initial chill, pam

:Te irdy^pnra, moderat co4h! and temperature from 101° to 103°.

^hrXs cal sLs are defective resonance, feeble breathing sometimes

attnJiora Bhort time ago a. a " hitteto unde.onbed afle^o. ol the

'™Tto occurrence ol an intense and rapidly fatal congestion ol tke Inng

r^xrrnLCre^^^^^^^^^^^by some authors. '

^euf has described cases in which, m

certain that in these cases death --"^
^^^j^'^^f^ Lronfr, ar-

in the absence of specfflc
f;*''™" "'*^, dirsTof these vessels

teries. Several times in
grade men-

:LThrsnt;e
-

,
^......«».-Two forms of this may he recognised, the

mechanical and the hypostatic. t„ fl„
^ '(«yMechani«ei& ocom;s^^^

return of tirHoorto the heart It .s a oomm

of the left heart. The lungs are voh— ru set b
^

ting and tearing with great resistance. On secton ) ^^^^^^

broinish-red tinge, and then the
'^^.^^'^^^ICZLnt haemoglobin,

rapidly of a rivid red color from ™drt.on of the a
Histologi-

.This i; the condition know ^ ^'"""f^"^"' "iflZoUr capillaries;

cally it is characterized by (a) great distention o ho a ve

(;3)'increase in the conneotive4issue elements o^ tta l™^^^^^

enee in the alveolar walls of many oelIs

'^"f
™«

y„„d.^^^^^^ in

(S) in the alveoli numerous epitliel.a oeHs ^ '^^'^lU in the

J stages of alteration, which are also found m great num

sputum.
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It occasionally happens that this mechanical hyperemia of the lunff
results from pressure of tumors. So long as compensation is maintained
the mechanical congestion of the lung in heart-disease does not produce
any symptoms but with enfeebled heart action the engorgement becomes
marked and there are dyspnoea, cough, and expectoration, with the char-
acteristic alveolar cells.

_

(b) Hypostatic congestion. Injevers and adynamic states generally it
IS very common to find the bases oFtCTSgr^eeply congested, a condi-
tjonmduced partly by the elfect of gravity, the patifiP^ lying rec^i^rb~ent
m^^^2^fe-tov~a-m-g timeT-blfraMy by weakeneThe^ ictTon.
ihat It IS not an effect of gravity alone is shown by the fact that a healthy
person may remain in bed an indefinite time without its occurrence The
term hypostatic congestion is applied to it. The posterior parts of the
lung are dark m color and engorged with blood and serum; in some in-
stances to such a degree that the alveoli no longer contain air and portions
of the lung sink m water. The term splenizaiion and hypostatic pneu-monia have been given to these advanced grades. It is a common Lec-lon m protracted cases of typhoid fever and in long debilitating illnessesIn ascites, meteonsm, and abdominal tumors the bases of the fungsTaybe compressed and congested. In this connection must be mentioned theform of passive congestion met with in injury to, and organic diselse ofthe brain. In cerebral apoplexy the bases of the lungs are deeprengorged, no quite airless, but heavy, and on section drfp with b ood anderiun. I have twice seen this condition in an extreme tl^^oith^^^^^the lungs m death from morphia poisonino- In somp 1

nf fi.„ 1 1

sougnt toi by careful examination of the ba<?P<3

1'^- SLit ^Xt'r

—

wZri .
In the intense pulmonary engoreement

ounces of h^^
dee bleedmg should be practised. From twenty to thirty

S w e y na
be taken from the arm, and if the blood'does" ^

tran?„l^ro'f\:lllTorffifer 'T °' » ^

.
also with inflammation, with new growths, infarcts, and tuber-
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cles When limited to the neighborhood of an aflected part, the name

ooTlate.all>dema is sometimes applied to it. General <eden.a occurs under

coSous very similar to those met with in congestion. It .8 very often,

no d ubt a eLinal event, occurring with the death agony It is seen m

^^Tl "orm in the cachexias, in death from an.m.a, a so ,n chron.c

which satisfactorily e.

plains certain oases, particularly the termmal cedemas^
,^tion of

The .„f,on.s of «dema off '™^j;°'^;,;t:i:fhette ca.-

those already existing and are

^^^.t'^^^^^^ dyspnia and cough,

diac, renal, or general. There
„ vesonanoe and large liquid rffles

and on examination there maybe '"f^ma comes on with great

at the bases. There are cases in whmh
^^'I'^^^^'^^^^ii^ t^J.

suddenness, and in chronic Brighfsf''^^^ *
j^^Hsl^^s present.

In the cases of so-called inflammatory (edema fever is a y

and often signs, more or less marked, of
P^^^crallv that of the condi-

. The treatment ot cedema of the lung ^^V^^^^^
^^^^^.^^ ,,,,

tions with which it is associated. In the aciixe '-^

nZl is cyanosis, free venesection ^^ould
^^^^

,

X'^;:::z!:^X^rrrciJ mto the

air-cells and the lung tissue.
ff„,„„„/,,s;s —Spitting of blood,

1. Broncho-puhnonars Hwmorrhme;
-^^f"j'f" a variety

to which the term hemoptysis shoiUd
: („) In

of conditions, among which the
^^^^^t wai^^^^^^ and after

young healthy persons t-^P'^-^^^^^V"^^^^^^^^^ 'There may

continuing for a few days d'^Wear 'ind leave ™
^j^^.

beatthetimeoftheattackn„phy^cals.g^^^^^^^^
SV

^^^^ ^^^^^^^^

In such oases good health may.be P fare's impor-

trouble occur »
o 3 ^^^^^^^^ "

tant contribution to this subject,
^

.

* On Hemoptysis as a Symptom, by John Ware, M. D.
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private practice 63 recovered and pulmonary disease did not subsequently
develop in them. I know three professional men who had hasmoptysis as.

students, and who now, at periods of from fifteen to eighteen years subse-
quently, remain in perfect health, {b) Haemoptysis in pulmonary tubercu-
losis. So frequently are these conditions associated that in the lay mind spit-

ting of blood and consumption are almost synonymous. The Hippocratic
aphorism, " From a spitting ofjbkodjhere jsj, spittin of pus,"7s_r^e^d
throughout the literature of more than twenty centuries. It occurs either
eariym"the oiseasey Defore there are any obvious ph^sicaTsigns, or after the
development of well-marked local lesions. Unquestionably in a majority of
the cases in which subsequent to hiemoptysis phthisis occurs tubercles were
already present in the lung. The haemorrhage is bronchial and associated
with a limited focus of disease. When the pulmonary lesion is more ad-
vanced the haemoptysis results either from erosion of a branch of the
pjalmonarj_arter^or from rupture of an aneurismal dilatationoflhe~same.
(c) In connection with certain diseases of the lung, as pneumonia (in the
initial stage| and cancer, occasionally in gangrene, abscess, and bronchiec-
tasis, haemoptysis occurs, {d) Htemoptysis is met with in many heart
affections, particularly mitral lesions. It may be profuse and recur at
intervals for years, (e) In ulcerative affections of the larynx, trachea, or
bronchi. Sometimes the hasmorrhage is profuse and rapidly fatal, as
when an ulcer erodes a large branch of the pulmonary artery, an accident
which I have known to happen in a case of chronic bronchitis with em-
physema. (/) Aneurism is an occasional cause of hsemoptysis. It may
be sudden and rapidly fatal when the sac bursts into, the air-passages.
Slight bleeding may continue for weeks or even longer, due to pressure on
the mucous membrane, erosion of the lung, or in some cases the sac
" weeps " through the exposed lamina of fibrin, {g) Vicarious hsemor-
rhage, which occurs in rare instances in cases of interrupted menstruation,
ihe mstances are well authenticated. Flint mentions a case which he
had had under observation for four years, and Hippocrates refers to it in
the aphorism, " Haemoptysis in a woman is removed by an eruption of the
menses." Periodical haemoptysis has also been met with after the removal
ot both ovaries. Even fatal haemorrhage has occurred from the lung during
menstruation when no lesion was found to account for it. {h) There is a
torm of recurring hfemoptysis in arthritic subjects to which Sir Andrew
^lark has called special attention and which also is described by French
wnters. The cases occur in persons over fifty years of age who usually
present signs of the arthritic diathesis. It rarely leads to fatal issue and
subsides without inducing pulmonary changes, {i) Hcemoptysis recurs
sometimes m malignant fevers and in purpura hfemorrhagica. Lastly there
IS endemic hfemoptysis, due to ih^ Distomiivi Westermanni in the bron-
cnial tubes, an affection which is confined to parts of China and Japan.

Symptoms.—Haemoptysis sets in as a rule suddenly. Often without warning the patient experiences a warm, saltish taste as the mouth



54^2
DISEASES OF THE RESPIRATORY SYSTEM.

fills with blood. Coughing is usually induced. There may be only

an ounce or so brought up before the bleeding stops, or the bleeding

may continue for days, the patient bringing up small quantities. In other

instances, particularly when a large vessel is eroded or an aneurism bursts,

the amount is large, and the patient after a few attempts at coughing

shows signs of suffocation and death is produced by inundation of the

bronchial system. Fatal haemorrhage may even occur into a large cavity

in a patient debilitated by phthisis without the production of haemoptysis

I dissected a case of this kind at the Philadelphia Hospital. The blood

from the lungs generally has characters which render it readily distm-

oaiishable from the blood which is vomited. It k.alkalme m Reaction,

frothy and mixed with mucus, and when coagulation occurs air-bubbles are

^^nt in the clot. Blood-moulds of the smaller bronchi are sometimes

seen Patients can usually tell whether the blood has been brought up by

coughing or by vomiting, and in a majority of cases the history gives im-

portant indications. In paroxysmal haemoptysis connected with menstrual

disturbances the practitioner should see that the blood is actually coughed

up, since deception may be practised. Naturally, the patient is at first

alarmed at the occurrence of bleeding, but, unless very Fofnse, as when

due to rupture of an aortic aneurism in a pulmonary cavity the danger is

rarely immediate. The attacks, however, are apt to recur for a few day

L the sputa may remain blood-tinged for a longer period. In ttie grea

maiority of cases the haemorrhage ceases spontaneously. It should be re

membeJed that some of the blood may be swallowed and produce v mit-

.ng, and, after a day or two, the stools may oe dark m - or. It is no

wel during an attack of hemoptysis to examine the chest. It was for

Terly thought that haemorrhage exercised a prejudicial efiect and excited

inflammation of the lungs, but this is not often the case.

(2) Puhnonary Apoplexy;
^-^-'^--^-^^.^l

^

the blaocL is effused into_the air^ells^nd interstitiBl t^.I*
^^/fj^

y

n^id diffuse, ^^^^^^^^^ the parenchyma ^^'l^Tl^^Z^-
cerebral apoplexy. Sometimes, in disease of the brain, m septic conai

Zt tl irL\n.lign.ni forms of fevers, the lung tissue is uniformly

SraTed :ith blood fnd has, on section, ^

tion. The infarctions are chiefly at the Pe^P^^^ y

wedge-shaped, with the base of the wedge toward
^^^^^f ^ ^ like an

. cent! they are dark in color, hard and f^J^^^ .^T^ecomes a

ordinary blood-clot. ^'^^^^'^ ZTlZLX i^^^ ^
reddish brown. The pleura over an infarct is usually inna
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croscopical section shows the air-cells to be distended with red blood-cor-

puscles, which may also be in the alveolar walls. The infarcts are usually

multiple and vary in size from a walnut to an orange. Very large ones

may involve the greater part of a lobe. In the artery passing to the
affected territory a thrombus or an embolus is found. The globular

thrombi, formed in the right auricular appendix, play an important part

in the production of hsemorrhagic infarction. In many cases the source

of the embolus cannot be discovered, and the infarct may have resulted

from thrombosis in. the pulmonary artery, but, as before mentioned, it is

not infrequent to find total obstruction of a large branch of a pulmonary
artery without haemorrhage into the corresponding lung area. The fur-
ther history of an infarction is variable. It is possible that in some in-

stances the circulation is re-established and the blood removed. More
commonly, if the patient lives, the usual changes go on in the extravasated
blood and ultimately a pigmented, puckered, fibroid patch results. Slough-
ing may occur with the formation of a cavity. Occasionally gangrene
results. In a case at the University Hospital, Philadelphia, a gangrenous
infarct ruptured and produced fatal pneumothorax.

The sijmptoms of pulmonary apoplexy are by no means definite. The
condition may be suspected in chronic heart-disease when haemoptysis
occurs, particularly in mitral stenosis, but the bleeding may be due to the
extreme engorgement. When the infarcts are very large, and particularly
in the lower lobe, in which they most commonly occur, there may be signs
of consolidation with blowing breathing.

Treatment of Pulmonary Haemorrhage.—In the treatment
of haemoptysis it is important to remember the condition of the pulmo-
nary circulation and the nature of the lesions associated with the haemor-
rhage.

_

The pressure within the pulmonary artery is considerably less than thatm the aortic system. We have as yet very imperfect knowledge of the
circumstances which influence the lesser circulation in man. Eesearches,
particularly those of Bradford, indicate that the system is under vaso-
motor control, but our knowledge of the mutual relations of pressure m
the aorta and in the pulmonary artery, under varying conditions, is still
very imperfect. Experiments with drugs seem to show that there may be
an influence on systemic blood-pressure without any on the pulmonary,
and the pressure in the one may rise while it falls in the other, or it may
rise and fall in both together. In Andrew's Harveian Oration these rela-
tions are thoroughly described, and a statement is made, based on Brad-
iord s experiments, as to the action on the pulmonary blood-pressure ofmany of the drugs employed in haemoptysis. Thus ergot, the remedy
perhaps most commonlv used, causes a distinct rise iiTthe" pulmonary
blood-pressure, whilejc^jF^oduceTrdefinite fall.

Theanfeiical 6^ndjtbnin haemoptysis is either hyperemia of the
broncEi5r^ucim-(or orThe;iung tissue), or rpFTSed artery. In the
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latter case the patient often passes rapidly beyond treatment, though there

are instances of the most profuse haimorrhage which must have come from

a perforated artery or a ruptured aneurism in which recovery has occurred.

Practically, for treatment, we_should separate these_cases, as the remedies

which would be applicable in a case of congested and bleeding mucosa

i would be as much out of place in a case of heemorrhage from ruptured

\anenrism as in a cut radial artery. When the blood is brought up in

quantities—in mouthfuls at a time—it is almost certain either that an

laneurism has ruptured or a vessel has been eroded. In the instances m

/which the sputa are blood-tinged or when the blood is in smaller quanti-

Ities bleeding comes by diapedesis from hyperaemic vessels. In such cases

\the hsemorrhage may be beneficial in relieving the congested blood-vessels.^l

' The indications are to reduce the frequency of the heart-beats_andlo

lower thiT)lood-pressur~By far "the most important measure is absolute

QUiSTdfrayrsucli as can only be secured by rest in bed and seclusion.

In the majority of cases of mild haemoptysis this is sufficient. Even

when the patient insists upon going about, the bleeding ni^J ^^^p spon-

taneously. The diet should be light and unstimulating. Alcohol should

not be used. The patient may, if he wishes, have ice to suck, bmall

doses of aromatic sulphuric acid may be given, but unless the bleeding

is protracted styptic and astringent medicines are not ii^di«ated. J^or

cough, which is always present and disturbing, 0£ium_shj)uld b^Ji^ly

given and is of all medicines most serviceable in haemoptysis. Digitahs

sWild not be used, as it raises the blood-pressure in the pulmonary artery.

Aconite, as it lowers the pressure, may be used when there is much vascu-

lar excitement. Ergot, tannic acid, and lead, which are so much em-

ployed, have, I believe, little or no influence in haemoptysis. Ergot, acc_ord-

L to Bradford, producesjlktinct .rise in the^ pulmonary bLood^ure.

olr^tEg mos't "iisfactbry means of lowering the blood-pressure is purga-

tion, and when the bleeding is protracted salts may be freely given. In

profuse haemoptysis, such as comes from erosion of an artery or tlie rup -

ure of an aneurism, a fatal result is common, and yet post-mortem evi-

dence shows that thrombosis may occur with healing m a rupture of con-

stable size. The fainting induced by the loss

f.^^f^^^^
Hiost efficient means of promoting thrombosis, and it was o-^l^^^^t
that formerly patients were bled from the arm, or

the case of Laurence Sterne. Ligatures, or Esmarch s bandages piacea

Irounl the legs may serve temporarily to check the bleeding. The ice-

blg on ^he stS-num is of doubtful utility. In a protracted case Cayley m-

flnnpfl -nneumothorax, but without effect.

' BXLn, we may say c^s of

'-"•""'-f^
j™" ^^i,

• • ^-p o Wnnrl vpssel usually provc fatal, ine laimiu^
aneurism or erosion of a blooa-vessti uba^ j i

induced by the loss of blood is beneficial, and, if the patient can be kep

Slei bleeding may form. The chief danger is the inundation of the
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bronchial system with the blood, so that while the hemorrhage is profuse
the cough should be encouraged. Opium should not then be used and
stimulants should be given with caution.

'

In the other group, in which the haemorrhage comes from a congested
area and is limited, the patient gets well if kept absolutely quiet, and
,fatal haemorrhage probably never occurs from this source. Eest reduc-
rtion of the blood-pressure by minimum diet, purging, if necessary, and the^
Administration of opium to allay the cough are the main indications

II. PNEUMONIA
{Lobar, Croupous,orFihri7ious Pneumonia; Pneumonitis; Lung Fever.)

Definition.-An infectious disease caused by the micrococcus lan-
ceolatus (pneumococcus, diplococcus pneumonia), which excites a local
inflammation in the lungs, and, by its toxines, constitutional disturbance
of varying intensity. TJieJeveiJermb^ Secondary
intective processes are common. '

'—
Etiology.-Pneumonia is one of the most wide-spread of acute dis-

eases. Hospital statistics show that the ratio to other admissions is in the
proportion of twenty to thirty per thousand.

It prevails at all ages. Children are quite as susceptible to it as adults,and It IS the special enemy of old age. Males are more frequently alfected
than females. Dwellers in cities and persons whose occupations are as-
sociated with exposure, hardship, and cold are most liable to the disease.Contrary to the general rule in infectious diseases, newcomers and immi-

flusLT'l^ r '""T'^':.
'}'^^ *he native inhabitants. Debilitating

causes of all sorts render individuals more susceptible. Alcoholism is pei?haps the most potent predisposing factor. Persons weakened by disease

Z2Tf'^r:- ^'^'^ ''^^ -^^^ - connectfon wthchionic Bright's disease, diabetes, the chronic affections of the nervous

^ ratrck'"!"'^' I'T ^^li^-t^redisposing cause is a pre-vious_attack. m acute disease recurs with s^dTfr^uencV"" Tnitan^^^^^^

^7^^, ^^^^^» ô have had t^moreSl
vails aTallv -r "^T' I'

^''^ "^"^^ ^te disease pre-

continZ f ' "'^'^ that on this

Sfnf! I P^-evalent in the Southern than in the Northern

show ihaf
" ^^^^^^^^ Statistics evtywhe -ehow that more persons are attacked from December to May than in the

me. and 15 7 . ''T'' ^P^'"-^' ^^'^

f New York' B^Tr
'"'"'^ ^^^'^^^^-^ March

Wry, the coldest month of the year, inlhTh"!^rZ!
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for ten years was IS-VS" F., the percentage was comparatively low, Jami-

arv however, is a month with very slight variations n temperature, and .t

s emsThat he sudden changes eharaoteristie of March, Apr.l, and May

^c^he important climatic factors which predispose to pneumonia. He,

H^gham pTaces the "pneumonia season" in London from the end o,

''"of o\V« fLtrt coTd^as hcen thought to he one of the most impor-

tant and fry ars ;as regarded a. the efficient cause of the disease. Un-

doubtX the disease sometimes promptly follows a sudden ch. Img or

^r ,, hut in a larse maiority of cases no such history can be ohtamed.

" Smonrflws t umatism with great frequency, more particu-

larly
"»£ the chest. Litten ha. called special attention to this »»-

'rXngr^ofopinlon has of late taken place a. to the natare of pneu

monla wMch°s n'o* almost universally
l^^^^^^l^::':^^^^^^

a local outbreak in which three
"'^'^^i^'.^are instances on

attacked with the most '»='l>g™".'/"!"7"'"i, "Jb
record in which as many as ten residents »

^^"''J^^^rted. Still more

Of late years many epidemics '^^^fj^JbedTn prisons and gar-

striking are the epidemics wh.h^^^^ ^ B.

risons, of which one of the most rem
^^^^ ^ ^^^^

Kodman, of

f '^^fwth . d alJ. The prison was mucli over-

-rr:l"LfSLiL epidemics
^^^^^

now believed by oomperent authorities to he specU^c »

ease. It is identical with the luces septicemia

found in the saliva of /"^Ce The larynx, and the

in the rabbit. It f^-'y—X^sZr2ns, it is present in the

Eustachian tube. According to te" 'Ase ,
.^.^^^

buccal secretion in tw'^'yP""- ^"'"'^.^^'^Xhave had pneumonia,

months, or even years, in the saliva of P °
and others show that

The reskirches of Fraenkel, We.chse taim^
^^^m '^i:, and that it occurs

it is by far the most constant orpm. m m pneun
^„,„„„aitis,

in the secondary processes of the d« '
..^mined at the

pericarditis, and meningitis. In ten cases y
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pathological laboratory of the Johns Hopkins Hospital by my colleague
Welch, this organism was present in all ; in six as pure cultures in the
lung, in four together with pus organisms. In the sputum it may be
demonstrated by treating the ordinary cover-glass preparations with gla-
cial acetic acid and then, without washing ofE the acid, dropping on aniline
oil and gentian-violet, which is to be poured off and renewed two or three
times. The organism is seen to be a somewhat elliptical lance-shaped
coccus occurring in pairs, hence the term diplococcus. It is usually en-
capsulated.

According to the dominant view, pneumonia is an infective disease
caused by this diplococcus, which has its seat of election in and produces
its chief effects on the lung, and which can, under favoring circumstances,
invade other parts of the body—the pleura, meninges, and endocardium!
This microbe may possibly attack these parts without the intervention of
inflammation of the lung, as it has been found in meningitis and pleurisy
independent of pneumonia. It is a wide-spread organism, at times pres-
ent, as before stated, in the buccal secretions of healthy persons. It is not
improbable that the various predisposing^auses, such as cold, exhaustion,
and debility, lower the vitality and render tLe mdividual^usceptible, tEus
changing the character of the tissu"e^OT"so that the virus can grow and
produce its specific effects. - —

On this view, pneumonia may be regarded as a local disease, produced
by inhalation of the diplococci, which induce, by their toxines, as in other
local diseases, such as erysipelas and diphtheria, constitutional disturbance
of varying degrees of intensity. By the further invasion of the parasites
a pneumococcus septicaemia may be produced, with secondary infective
processes in other organs.*

Recently from Leyden's clinic very interesting studies have been issued
by the brothers Klemperer on the production of immunity and upon
the cure of pneumonia. Immunity is readily obtained in animals either
by subcutaneous or intravenous injections of large quantities of the fil-
tered bouillon cultures, or by the injection of the glycerine extract. The
immunity, though rarely lasting more than six months, was transmitted
to the offspring born within this period. Still more interesting are their
observations upon the cure of the experimentally produced disease. They
found that the serum and fluids of the body of an animal which had been
rendered immune had the property not only of producing immunity
When introduced into the circulation of another susceptible animal, but
actually of curing the disease after infection had been in progress for

iiifected animals with a body temperature of from 40° to
b., the fever fell to normal in twenty-four hours after the injection of

serum of another animal which possessed immunity. They believe that

iP.n*
elaborate essay of Wells, Journal of the Amer-ican Medical Association, 1889,



548 DISEASES OF THE RESPIRATORY SYSTEM.

the pneumococcus produces a poisonous albumin (pneumotoxin) which

when introduced into the circulation of an animal causes elevation of

temperature and the subsequent production in the body of a substance

(antipneumotoxin) which possesses the power of neutralizing the poison-

ous albumin which is formed by the bacteria. In man they hold that

during the pneumonic process there is a constant absorption into the cir-

culation of this poisonous albumin produced by the bacteria m the lungs

This continues until eventually the same antidotal substance is produced

in the circulation that has been seen to occur experimentally. It is then

that the crisis occurs. The bacteria are neither destroyed nor is their

power to produce the poisonous albumin lessened; but the third factor,

the antitoxic element, now exists and neutralizes the toxic substances as

they are produced. They demonstrated that the serum of the blood of

patients after the crisis of pneumonia contained the antitoxic substance

and was capable, in a fair number of cases, of curing the disease when m-

iected into infected animals. They have made preliminary observations

upon patients with a view of inducing the crisis by the injection of the

blood serum of persons convalescent from pneumonia, and which conse-

quently contains the antitoxic body. In six cases of pneumonia the efEec

of the injections was favorable. The general results of experimental

work has confirmed these observations; but
-^^^^^^^^^J^elll

has been made in establishing a rational serum-therapy for the disease

Morbid Anatoxny.-Since the time of Laennec, vfc^oE^^^2

recognized three stages in the inflamed lung-engorgement, red hepatiza-

'^^^rTW o?1^--^ the lung tissue is deep red in cole., firm.

sufUatioB from the bronchus.
epithelium swollen,

capillary vessels to he greatly attended tl^e ah eo
„a

and the air-cells occupied by a. yariable
y j tissue

detached alveolar cells. In the stage " r^J'^f^^
is solid, firm, and airless If the entire I'^e

'^J™^,,^ is dry,

nous, and shows indentations ol the r bs OnJ^*^^^ „ppearanee of

reddish brown in color, and has lost

f^ 5
,,7; «fj^e iibility ; is.

the flrst stage. One of the most fea ues ^
. a/difftoi^y.t

strilcing eontrasiJoJhUlfiSiaiJHng. ^if '^^-CifSnn^on

ance varies greatly with the size of the alveoli, - "^''-''^^^'.^^^ 0-26 in

diametei in the infant, 01.5 or 0-16 "
^^f,^

""^1,m serum i.

old age. On scraping the surface with a knife a leddisli vise
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removed, containing small granular masses. The smaller bronchi often

contain fibrinous plugs. If the lung has been removed before the heart,

it is not uncommon to find solid moulds of clot filling the blood-vessels.

Microscopically, the air-cells are seen to be occupied by coagulated fibrin

in the meshes of which are red blood-corpuscles, polynuclear leucocytes,

and alveolar epithelium. The alveolar walls are infiltrated and leucocytes

are seen in the interlobular tissues. Cover-glass preparations from the
exudate, and thin sections show, as a rule, the diplococci already referred

to, many of which are contained within cells. Staphylococci and strep-

tococci may also be seen in some cases. In the stage of grcniJiepatization

the tissue^ ha^^hanged from a reddish-brown to a grayish-white colorT
The surface is moister, the exudate obtained on scraping is more turbid,

the granules in the acini are less distinct, and thelung^ tissue is still more
friable. Histologically, in gray hepatization, it is seen that the air-cells

are densely filled with leucocytes, the fibrin network and the red blood-
corpuscles -have disappeared. A more advanced condition of gray hepa-
tization is that known as puruUnt infiltration, in which the lung tissue is

softer and bathed with a purulent fluid.
'

A Tje stage of gray hepatization appears to be the first step in the
' process of resohition. The exudate is softened, the cell elements are
disintegrated and rendered capable of absorption. When the purulent
infiltration of the lung tissue reaches the grade sometimes seen post
mortem, it is probable that resolution could not take place. Small abscess
cavities may arise, and by their fusion larger ones. Often in one lung,
or even in one lobe, the various stages of the process may be seen, and the
passage of the engorgement into red hepatization and of the latter into
the gray stage can be readily traced.

The general details of the morbid anatomy of pneumonia may be
gathered from the following facts, based on 100 autopsies, made by me at
the General Hospital, Montreal: In 51 cases the right lung was affected;m 32, the left ;• in 17, both organs. In 27 cases the entire lung, with the
exception, perhaps, of a narrow margin at the apex and anterior border,
was consolidated. In 34 cases, the lower lobe alone was involved ; in 13
cjes the upper lobe alone. When double, the lower lobes were usually
affected together, but in three instances the lower lobe of one and the
upper lobe of the other were attacked. In three cases also, both upper
lobes were affected. Occasionally the disease involves the greater part of
i>oth lungs

;
thus, m one instance the left organ with the exception of the

anterior border was uniformly hepatized, while the right was in the stage
01 gray hepatization, except a still smaller poition in the corresponding
region. In a third of the cases, red and gray hepatization existed
together. In 22 instances there was gray hepatization. As a rule the un-
affected portion of the lung is congested or oodematous. When the greater
portion of a lobe is attacked, the uninvolved part may be in a state of almost
gelatinous oedema. The unaffected lung is usually congested, particularly
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at the posterior part. This, it must be remembered, may be largely due to

post-mortem subsidence. The uninflamed portions are not always con-

gested and oedematous. The upper lobe may be dry and bloodless when

the lower lobe is uniformly consolidated. The average weight of a normal

lung is about 600 grammes, while that of an inflamed organ may be 1,500,

2,000, or even 3,500 grammes.

The bronchi contain, as a rule, at the time of death a frothy serous

fluid, rarely the tenacious mucus so characteristic of pneumonic sputum.

The mucous membrane is usually reddened, rarely swollen. In the afEected

areas the smaller bronchi often contain fibrinous plugs, which may extend

into the larger tubes, forming perfect casts. The bronchial glands are

swollen and may even be soft and pulpy. The pleural siirface of the

inflamed lung is invariably involved when the process becomes superficial.

-Commonly, there is only "a thm sheeting of exudate, producing slight

turbidity of the membrane. In only two of the hundred instances the

pleura was not involved. In some cases the fibrinous exudate may form a

creamy layer an inch in thickness. Ajerousexudation of variableamount

is not uncommon. n ^ •

Lesions in other Organs.-The heart is distended with firm, tenacious

coao-ula, which can be withdrawn from the vessels as dendritic moulds

In no other acute disease do we meet with coagula of such sohdity and

firmness. The distention of the right chambers of the heart is particu-

krlv marked The left chambers are rarely distended to the same degree.

The spleen is often enlarged, though in only 35 of the 100 cases was the

weio-ht above 200 grammes. The kidneys show parenchymatous swelling,

Turbidity of the cortex, and, in a very considerable proportion of the cases

—twenty-five per cent—chronic interstitial changes.

Pericarditis is not infrequent, and occurs more particulariy ^^th pneu-

monia of the left side and with double pneumonia. In 5 of the 100 autop-

Z it was present, and in 4 of them the lappet of lung overlying the pe..

cardium with its i;ieura was involved. Endocarditis is moi-e frequent and

occurred in 16 of the 100 cases. In 5 of these the endocarditis was of th

Zi^rcharacter ; in 11 the lesions were ulcerative. Fatty degeneration

of the heart is not common except in protracted cases.
_

Meningitis is not infrequently found, and in many cases is a^o^ d

with malignant endocarditis. It was present m 8
^i^l'^"

Of twenty cases of meningitis in -^^^rative
_

endocarditis fi en occW

in pneumonia. The meningeal inflammation m these cases is usually

'''croupous or diphtheritic inflammation may occur in other parts. A

croupous'colitis, as'pointed out by Bristowe, is not ^^J^—Jl
occurred in 5 of my 100 post-mortems. It is usually a thm, flaky exuda

7Z^o::L^e^ln the'tops of the folds of the mucous i—^^ n

one case there was a patch of croupous gastritis, covering an area of 12 by

8 cm., situated to the left of the cardiac orifice.
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The liver shows pareuchymatous changes and often extreme engorge-
ment of the hepatic veins.

Symptoms.—Abruptly, or preceded by a day or two of indisposi-

tion, the patient has a severe chill, lasting from ten to thirty minutes. In
no agute disease is an initial chill so constant or so severe. The fever
nses quickly. Th"ere~is pain in thlTsfde, often of an agonizing character.
A short, dry, painful cough soon develops, and the respirations are in-
creased in frequency. When seen on the second or third day the patient
presents an appearance which may be quite pathognomonic. He lies flat

in bed, often on the affected side ; the face is flushed, particularly the
cheeks

;
the breathing is hurried ; the alaj nasi dilate with each inspira-

tion
;
the eyes are bright, the expression is anxious, and there is a frequent

short cough which makes the patient wince and hold his side. The ex-
pecjflration is blood-tinged and_extremely tenacious. The temperature
rise^rapkUy to 104° .OT The pulse is full and bounding and the
pulse-respiration ratio much disturbed. Examination of the lung shows
tlie physical signs of consolidation-blowing breathing and fine rdles.
After persisting for from seven to ten days the crisis occurs, and with a
fall in the temperature the patient passes from a condition of extreme dis-
tress and anxiety to one of comparative comfort.

The fever of pneumonia rises abruptly with the chill, during which
the rectal temperature may be high. In children and in cases without
chill the rise is more gradual. The temperature reaches 104° or 105° and
IS continuous, with a variation of a degree to a degree and a half. If
a two-hour record is kept the diurnal variations are seen to follow the
normal type. In children and healthy adults the fever is usually higher
than m old persons and drunkards. After continuing for from five to
nine days thejemperature falls ^a^^^ what is kn^ as the
crisis, so characteristic in a large proportion of the cases. In from five
to twelve hours, or even in an hour (S. West), the temperature may fall
SIX or eight degrees. The crisis may occur as early as the third day or as
late as the twelfth or fourteenth. A pseudo-crisis may occur on the fifth
day or earlier. Defervescence may take place gradually by lysis. In cases
ot delayed resolution the fever may persist for weeks.

Respiratory Symptoms.—Pain of an agonizing character is an early
and distressing symptom. It is usually referred to the nipple or axillary
regions of the affected side. In exceptional cases it may be in the abdo-
men or flank, or even beneath the shoulder-blade. Deep inspiration and
cough aggravate it. Dyspncea is a very prominent feature. The respira-
tions may be from forty to sixty in the minute and in exceptional cases
and in children may rise to eighty. To produce this shortness of breathmany factors combine—the fever, the loss of function in a considerable
area of lung tissue, and the excessive pain in the side, which makes it im- Ipossible to draw a deep breath. There may be nervous factors at work
as with the crisis the number of respirations may fall nearly to normal'

^
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while the consolidation of the lung still persists. The type of breathing

in pneumonia is peculiar and almost distinctive. The inspirations are

fi fS f' " '0
Jan. 10

RED, pulse;

-----^iv _5,,^er, pulse, and respirations in lobar pneumoma.

, ^ r 4ol -Rvniration is often associated Avith a short grunt

short and superficial. Expiration oi
^^^^^ ^

The ratio between the respirations and pulse may be i i^o ,
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1-5. lu no other disease do we see such marked disturbance in the pulse-

respiration ratio, and this is sometimes an aid in diagnosis. I

The cough is also very characteristic—frequent, short, restrained, and
associated with great pain in the side. It is at first dry, hard, and with-
out expectoration. In old persons and drunkards and in those debilitated

by long illness there may be no cough. The sputum is mucoid at first,

but within twenty-four hours shows special features. A brisk hgemoptysis
may be an initial symptom. Pneumonic sputum is viscid, tenacious, and
blood-tinged. The gmnmous viscidity, together with the red blood-cor-
puscles in various stages of alteration, give pathognomonic characters to
tEr^uta7unknown in any other disease. The rusty tinge becomes more
marked as the disease progresses, and so tenacious is the expectoration
that it has to be wiped from the hps of the patient, and a spit-cup, half
full, may be inverted without spilling. Toward the close it becomes
more liquid and is more readily expelled. In low types of the disease the
sputum may be fluid and dark brown, resembling prune juice. The
amount is very variable. In children and old people there may be none

;

ordinarily, however, there are from 100 to 300 c. c. daily. After the crisis
the quantity is variable ; abundant in some cases, absent in others. Micro-
scopically, the sputum contains red blood-corpuscles in all stages of de-
generation, alveolar epitheliu'm, diplococci and other micro-organisms,
cell-moulds of the alveoh, and, in some cases, small fibrinous casts of the
bronchioles. The latter are sometimes plainly visible to the naked eye.

Physical Signs.—Inspection may not at first show any difference be-
tween the two sides, though usually if the lower lobe of a lung is involved
the movement is less on the affected side. Later, when consolidation has
occurred, particularly if it is massive, this deficient expansion is very
marked. Mensuration may show a definite increase in the volume of the
side mvolved. The intercostal spaces are not obliterated. Palpation in-
dicates still more clearly the lack of expansion, and a pleural friction may
be felt. Tactile fremitus is increased. These signs are all more marked
when consolidation is established.

Percussion.—In the stage of engorgement the note is higher pitched
and may have a somewhat tympanitic quality, the so-called Skoda's reso-
nance. This can often be obtained over the lung tissue just above a con-
solidated area. When the lung is hepatized, the percussion note is fiat,
the quality of the fiatness varying a good deal from a note which has in it
a certain tympanitic quality to absolute dulness. There is not the wooden
ilatness^ of effusion and the sense of resistance is ^t so great. During
resolution the tympanitic quality of the percussion note may return. For
weeks or months after convalescence there may be a higher-pitched note
on the affected side.

Auscultation.—quiet, suppressed breathing in the affected part is often
a marked feature in the early stage, and is always suggestive. Very early
there is heard at the end of inspiration the fine crepitant rale, a series of
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minute cracklings heard close to the ear, and perhaps not audible until a

full breath is drawn. Whether this is a fine pleural crepitus or is pro-

duced in the air-cells and finer bronchi is still an open question. At this

s^age before consolidation has occurred, the breath-sounds may be, as

before mentioned, much feebler than in health, but on drawing a long

breath they may have a harsh quality, to which the term broncho-vesicular

has been applied. In the stage of red hepatization and when dulness is

well defined, the respiration is tubular, similar to that heard m health jjver

the larger broncE."~Wi"tFtTiis blowing breathing there may be no r41es,

aiia lt may presehr an intensity unknown in any other pulmonary affec-

tion It is simply the propagation of the laryngeal and tracheal sounds

throu-h the bronchi and the consolidated lung tissue. The permeability

of the bronchi is essential to its production. Tubular breathing is absent

in certain cases of massive pneumonia in which the larger bronchi are

completely filled with exudation. When resolution begms mucous rales of

all sizes can be heard. At first they are small and have been called the

redux-crepiius. The voice-sounds are transmitted through the consoli-

dated lung with great intensity. This bronchophony may have a curious

nasal quality to which the term aegophony has been given._

Circulatory Symptoms.-During the chill the piilse is small, but m

the succeeding fever it becomes full and bounding. n c^es of moderate

severity it ranges from 100 to 116. It is not often dicrotic In strong,

heX indiviluals and in children there may be no sign of

throughout the attack. With extensive consohdation the left ventricle

m^y le^^^^^^^ a very much diminished amount of blood and the pulse m

consequence may be small. .

In the old and feeble the pulse may be smal and raP'*
»J

outset The heart-sounds are usually loud and clear. During the m-

ten t, of the fever, particularly in children, Iruit. are -ot -ucommon

bothl the mitral Ind in the pulmonary areas. The second sennd over

the pulmonary artery is accentuated. Attention to this s.gn pves a valu-

lb e Mcation as to the condition of the lessor circnlafon W.th d.sten-

Uon of the right chan.bers and failure of the nght ventr.c e to empty

LeH completely the pulmonary second sound becomes much less d.stmct

When he right heart is engorged there may be an increase >n the dulness

to tle right of the sternum. With gradual heart-fa.lure and signs of

dilattion the long pause is greatly shortened the sounds .approach each

nther in tone and have a fostal character (embryocardia).

«L -llmia is rarely seen. There is in most cases a leucocytosis

which appears P^^r^^^^^

ri:;rmi(ii=rrf:ntu::f,cicytesis^of.ns.^^^^^^^^^^

in the fever, particularly when resolution is delayed. A point

able prognostic importance is that in malignant P"«"™"'» J^^"^^^^^

tosis is aLnt, and in any case the continuous absence may be regaided as
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an unfavorable sign. A striking feature in the blood-slide is the richness
and density of the fibrin network. This corresponds to the great increase
in the fibrin elements, which has long been known to occur in pneumonia,
the proportion rising from four to ten parts per thousand. Hayem de-
scribes the blood-plates as greatly increased. The diplococci can very
rarely be demonstrated in the blood.

The gastro-intestinal stjmptoms are those associated with an ordinary
sthenic fever. Vomiting is not frequent at the outset. There is naturally
loss of appetite. The tongue is white and furred, and, in cases of a low
type, rapidly becomes dry. Constipation is more common than dia,rrhma.,
which does prevail, however, in some epidemics. The spleen is usually
enlarged, and the edge can be felt during a deep inspiration. Except in
cases of extreme engorgement of the right heart, the liver is usually not
increased in volume.

Among cutajieous symptoms one of the most interesting is the associa-
tion of herpes with pneumonia, -^oi excepting malaria, we see lubi^
herpes more frequently in this than in any other disease, oc^^IFriug, asTT
does, m from twelve to forty-pef ceiirofTHe cases? It Is supposed to be
of favorable prognosis, and figures have been quoted in proof of this asser-
tion. It may also occur on the nose or on the genitals. Its significance
<md relation to the disease are unknown. It is scarcely necessary to men-
tion the theory which has been advanced, that it is an external expression
of a neuritis which involves the pneumogastric and induces the pneumo-
nia. At the height of the disease sweats are not common, but at the crisis
they may be profuse. Eedness of one cheek is a phenomenon lonp- recoff-

tTeliseir'''''^'''
^^^^ pneumonia, and is usually on the same side as

The ^.rm. presents the usual febrile characters of high color, high spe-

meStf f '"'"^^^^ ^^^^^^^y- nitrogenous ele-

absent ''T 'I'^J
^he chlorides are

r^^c 1
' ^^^^^^y 1 educed, during the height of the fever—due, it is sun-

rm;!^-'"' ^''^^"^''^ 1^^^^- *he crisis there may

u atTanl 7^7 '^l^^^o.nt of urine, which is heavily laden with

trl Ti When jaundice occurs there is bile-pigment. A
Tf seno, ' T ' proportion of the cases. It is rarely

cl ^
sjgnificance, and seldom associated with tube-casts.

Oon.l
As an initial symptom, headache is common.

chiJZTr l"
"""^ throughout, even in severe cases. In

once nerfnr i f "'"^'^^ ^"^^'^^^^^ ^y^P*«"^« adult. I

susnicl^ w an autopsy in a case of this kind in which there was noSr '''' '^-^ ^ania. In drunk-

amine the lungs, ihese patients are apt to wander about, and must
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be carefully watehed. The preliminary excitement and delirium may give

loe to heletude, wUcli deepens to eoma. It is not possible to decide m

Lse cases whether meningitis is present or not, smce .t is usually oorfcal

and there are no symptoms of pressure on the nerves In only one of

elt instances was there involvement of the base, rendermg clear the

diagnosis of meningitis. These cases of so-ealled cerebral pneumonia a c

frequently associated with very high fever. In sen,le and alcoholic pneu-

monia, however, the temperature may be low and yet brain symptoms

very pronounced. Mental disturbance may persist dunng and a ter eon-

valescence, and insanity develops in a few eases. It is currently stated

IhaTarex pneumonia is more often complicated with severe delirium, but

'c:^:Z^<^:'-^fT:,^ - depend directly on the in-

™t^X^o^X:::^ an inevitable event when the i,fl^

mattn micbes the surface'of the lung, and thus can scarcely be termed

n!mnl cation. But there are cas^mjliieh the pleurite .features take

the tot plaee-cases to which iT^rn. pleuro-pneumonia is applie^^

The exudation may be sero-fibrinous with copious
"^'f

7//,'°:

that of an ordinary acute pleurisy in the greater richness of the flbrm

wteh mTy form thick, tenLious, curd, layers. Pneumonia on one de

:irexSve pleurisy on the o'^^^q^Stirtt r
-r—Sa^

,„ge nnmber of^-^^^^1^!^^^^'^^-

height of the disease, but" *-/XTver p!Sl Dulness con-

days a slight rise occurs and the irregulai le
1

,^

tinues at the base, or "-y have extended. Tto brea m^^

there are no r&les. Such a condition may " » ^'^^^^ rffe, the

by the *«»--teSi:X:i:t\:J^eLrr by^^^e introduction

cases of empyema supposed to be pnmaiy aie in reality

^"'p?r;S* is ..ore common in the pneumon>^BM^Ji c-

.rlfwhen double, and it is sa^w^^^^^^^^^^^

was present, as I stated, in hve ot my o

usually plastic, there -^^y ^^^^^~!ZZ. involves the portion

difficulty in the i'^™'-;^
^j:^

™
^^^^ be difficulty in determining,

„1 lung covermg the P^"''*" '""'
'
^^j^ increase in the dyspnoea,

by physical signs, the
the gradual suppression of the

L-^rt^ris^^ r'^t— indications. In some instances
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the fluid IS purulent. Though a very serious event, it is surprising how
often recovery takes place even in the most desperate cases of pneumonia
complicated with pericarditis. I remember that the late Dr. Murchison
some years ago commented upon this feature in a case at St. Thomas's
Hospital.

Endocarditis is still more frequent, and in my one hundred autopsies
was present m sixteen. I called attention in the Goulstonian lectures for
1880 to the great frequency of this complication. Of 209 cases of malig-
nant endocarditis collected from the literature, 54 cases occurred in this
disease. Subsequent observations have fully confirmed this statement It
maybe said that with no acute febrile disease is endocarditis so frequently
associated. It is muchjnore common in the left heart than in the right
It IS particularly liable to attack persons with old valvular disease There
may be no symptoms indicative of this complication even in very severe
cases. It may, however, be suspected in cases (1) in which the fever is
protracted and irregular; (2) when signs of septic mischief arise, such as
chills and sweats; (3) when embolic phenomena appear. The frequent
complication of meningitis with the endocarditis of pneumonia, which has
already been mentioned, gives prominence to the cerebral symptoms in
these cases. The physical signs may be very deceptive. There are in-
stances m which no cardiac murmurs have been heard. In others the de-
velopment under observation of a loud, rough murmur, particularly if
diastolic, IS extremely suggestive.

Changes in the myocardium are not uncommon, rarely more, however,

change
°^ ^^'^ ^ome instances there is fatt^

Ante-mortem heart-clots are rare in pneumonia, even in the extreme
grade of dilatation of the right chamber. In not a single instance of my
autopsies were there globular thrombi in the auricles or in apices of the
ventricles. In protracted cases thrombi occasionally form in the veinsA rare complication is embolism of one of the larger arteries. I saw an
instance m Montreal of embolism of the femoral artery at the height ofpneumonia which necessitated amputation at the thigh. The patient re-
covered. Transient aphasia has been met with in a few instances, settingin abruptly with or without hemiplegia.

which vf-^^'
"^"^ important complication is the pneumonic meningitis,which varies much at different times and in different places. My Mont-

W comXTti
" "

T^"
-optional, as eight per cent of the fatal cases had

ba eTinv^f i TT- "^''^S^M unless, as before mentioned, the

is wi r 1 i
'-"'^^y diagnosed. Associated as it so oftenB with ulcerative endocarditis, there may be embolism of the cerebral

Z:air fj '""^P^^^^^- ^-^^^ complications m'; be

Iw on?'' ,r
have been descrZsaw one well-marked instance, following pneumonia and influen.a,"n tt
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spring of 1890. There was neuritis of the left arm with oonsiderable

^Serious amtric compUcatiom aie rare. A croupous gastritis already

been mentioned. The ormpom colitis may induce severe diarrhma^

Tundice is one of tire most interesting complications cf imeumonia and

occurs w th curious irregularity in different outbreaks cf the disease. It

setTin larly, is rarely very intense, and has not the characters of obstruct-

vo iaundice There are cases in which it assumes a very serious form.

?he mcd of prcduction is not well ascertained. It does not appear to

bearlv deJte relation to the degree of hepatic engorgement and it ,

certaMy not due to catarrh of the ducts. Possibly it may be, in great

^"Clionally occurs, commonly In association with endocar-

^"l rare complication of pneumonia is an arthritis resembling rheuma-

tism Xch may come on grad-lly d«ing the disease or in the conva-

'~M's disease does net often follow pneumonia. Peritonitis is ex-

""B:SJn pneumonia is so uncommon that some good obse^rs liave

don" ocLrence. I have never "'^^^ZX^^^ f^^

T'^T^Z:J^'^^ sird^aTaL the tempera-

t:^^:^^ a d/y or two a^l^^O^
ior another ten days or even two weeks

Jh;;f;
relapse, it is more

^ftt^'XZ s^^^^^^^ -Meet care-

course of delayed resolution. W agnei, wno

fully, says that in his large experience o
I'^^jf^^'^i ^^tive and

3 doubtful cases. When it does occur, the attaok usua ,

is more common in
nr^,rt^l^-is^^^^^

disease. Eush gives an
"-'--/"^'/"tfanc^^el^^^^ atLcks.

-^..iv—
^^^^

xrrthelctrtA
rial pneumonia is described - ;Vd.^ii g
parts of this country. Although I lu e d,

trou-

Leral hundred ca.sos of malaria -'^ - ' '
i,3to„ee of pneu-

InrXrrr —dllth pamdlsm. TI. so-called
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rheumatic pneumonia has, so far as I know, no peculiarities ; nor has
rheumatism, I think, any special relation to the disease. The term
typhoid pneumonia is commonly used to designate cases with adynamic
symptoms and it is to be distinguished from those cases in which typhoid
fever begins with a definite pneumonia, the so-called pneumo-typlms of
foreign writers.

Epidemic pneumonia is, as a rule, more fatal and may display minor
peculiarities which differ in different epidemics. In some the cerebral
complications are marked ; in others, the cardiac. There may be diarrhea
The pneumonia which occurs with influenza, and was so common in the
last epidemic, presents no special features other than the peculiarities of
onset. Perhaps, also, it was more severe and more fatal. In diabetic
patientsjn^umonia rai^ and severe course, ending sometimes in
abscess^r gangrene. In the subjects of chronic alcoholism the onset of
pneumonia is insidious^the symptoms may be masked, the fever slight,

and the clinical pioEufe may be that of delirium tremens. So latent is

the disease in some of these cases that the thermometer alone may indi-
cate the presence of an acute disease.

At the extremes of life pneumonia presents certain well-marked
features. It is sometimes seen in the new-born. In infants it very
often sets in with a convulsion. The summit of the lung seems more
frequently involved than in adults and the cerebral symptoms are more
marked throughout. The torpor and coma, particularly if they follow
convulsions, and the preliminary stage of excitement, may lead to the
diagnosis of meningitis. Holt has recently published figures which indi-
cate that lobar pneumonia is not uncommon in infants under two years of
age. Pneumonic sputum is rarely^seen in children.

In old age pneumonia may be TatenT, coming'"on without chill; the
cough and expectoration are slight, the physical signs ill-defined' and
changeable, and the constitutional symptoms out of all proportion to the
extent of the local lesion.

When pneumonia is prevaHing extensively, particularly in jails and
garrisons, cases are found which have some of the initial symptoms of the
disease—perhaps a slight chill, moderate fever, and a few indefinite local
signs. This is the so-called larval pneumonia. Apex pneumonia is said
to be more often associated with adynamic features and with marked
cerebral symptoms. The expectoration and cough may be slight. I can-
not say that in my experience the cerebral symptoms in adults have been
more marked in this form, nor do I think it necessarily graver than if
situated at the base.

The creeping or migratory pneumonia successively involves one lobe
after the other and is a peculiar and well-recognized variety.

Double pneicmonia presents no peculiarities other than tlie greater dan-
ger connected with it. The term massive pneumonia is applied to the rare
condition m which not alone the air-cells but the bronchi of the entire
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lobe or even of the lung are filled with the fibrinous exudate. The aus-

cultatory signs are absent ; there is neither" fremitus nor tubular breath-

ing, and on percussion the lung is absolutely flat. It closely resembles

pleurisy with effusion. The moulds of the bronchi may be expectorated

in violent fits of coughing.

Prognosis.—In a disease which carries off one in every four or five

of those attacked the prognosis in a large number of cases is necessarily

grave. In children and in healthy adults the outlook is good. In the

debilitated, in drunkards, and in the aged the chances are against recovery.

So fatal is it in the latter class that it has been termed the natural end of

the old man. Many circumstances, of course, influence prognosis, par-

ticularly the extent of the disease, the height of the fever, the presence of

other diseases, and the occurrence of complications.

When a lower lobe on one side or the lower and middle lobes of the

right side are involved in a healthy adult, if there are no complications,

'

the case usually proceeds to satisfactory resolution. Meningitis is a fatal

complication. Endocarditis is extremely grave, much more so than peri-

carditis, from which many cases recover. Earlyjigns of _heart-failure,

dilatation of the right chamber, gradual cyanosis, and oedema of the lungs,

areWptoms^ the most serious chal;acter. As bef^ stated, the danger

6f heart-clot is not great in^'pneumonia. The risk is in the extreme dis-

tention of the right chamber. I believe the flrm fibrinous coagula en-

tano-led in the columnaB earner and the valves are invariably produced

during the death agony. When there are symptoms of abscess of the lung

or of gangrene the prognosis is extremely bad
;
yet cases are on record ot

recovery from both these conditions. Increasing rapidity of respira^,

with difficulty in expectoration, very liquidTnd dark sputa, a low mutter-

iSi-^SS"m,\lry tongue, and failing pulse, with^^Whv^^
face, are indic^twTof ^f^^^^Kj^^oM^. Death rarely occuis

from direct interference with the function of respiration, though it may

happen in cases of extensive double pneumonia. In a^i^ority^qt causes

Satal result is brought about by gradual heart-failure, whether induced

by the prolonged action of the fever, the specific action ot the poison or

pLalysL due to overdistension of the right ventricle. Ac"
^^^^^^^^

of the nninvolved portion of the lung, so much spoken o^'^^^^^;/^^^^^^^^^^

occurs in pneumonia ; nor is it likely, if the observations ot Welch upon

Te 4oduction of thi condition are correct, that in the course of pneu-

iTthet^t ventricle can be disproportionately

to~1 -e.s effec^d^^^^^^^^^Tt^^^:^-'-p_~ c^.
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resolution it is not uncommon to find in the expectoration the little plugs

of fibrin and leucocytes which have been loosened from the air-cells and
expelled by coughing. In a majority of cases both processes are probably

iit work. A variable time is taken in the restoration of the lung. Some-
times within a week or ten days the dulness is greatly diminished, the

breath-sounds become clear, and, so far as physicial signs are any guide,

the lung seems perfectly restored. It is to be remembered that in any
•case of pneumonia with extensive pleurisy a certain amount of dulness
will persist foi months^ owing to thickenihg of the pleura. Delayed reso-

lution is a condition which causes much anxiety to the physician. It may
be postponed until the fourth, eighth, or even the tenth week. Usually
the fever subsides, but the consolidation of the lung may persist, with
great improvement in the general condition of the patient. In apex
pneumonia the resolution is more apt to be retarded. It has been stated

that bleeding is one cause of delayed resolution. A solid exudation can
persist for weeks and yet the integrity of the lung may be ultimately re-

stored. Grissole describes the lung from a patient who died on the six-

tieth day in which the affected part looked not unhke the acute disease.

Abscess may result from purulent infiltration of the lung tissue. It

occurred in 4 of my 100 cases. Usually the lung breaks in limited areas
and the abscesses are not large, but they may involve a considerable por-
tion of a lobe. This most serious complication is indicated by cavern-
ous signs and the expectoration of purulent material containing elastic
tissue. The constitutional symptoms are usually very severe. In a large
majority of the clinical cases in which abscess of the lung is believed
to follow an acute pneumonia, the process has in reality been rapid tuber-
culous consolidation with breaking of the lung tissue. There can, how-
ever, be no reasonable doubt that abscess of the lung does occur as a rare
sequence of ordinary pneumonia.

Gangrene.—T\xQ presence of this complication is rendered evident by
the horriblx.fetid odor of the expectoration, the presence of lung tissue,
and crystals of fatty acids. It occurred in 3 of my 100 autopsies.

Fibroid Induration.—Th^t a chronic interstitial pneumonia mav fol-
low the ordinary acute disease cannot be questioned, though it is probably
the rarest of all terminations. It was present in one of my 100 autopsies.
Ihe patient, aged fifty-eight, died on the thirty-second dav after the initial
chill. The right lung was uniformly solid, grayish in' color, firm, and
presented m places a translucent, smooth, homogeneous aspect. In these
areas the alveolar walls were thickened and the fibrinous plugs filling the
air-cells were undergoing transformation into a new growth of connective
tissue.

Mortality.—Pneumonia is one of the most fatal of acute diseases
Jlospital statistics show that the mortality ranges from twenty to forty
per cent Of 1,012 cases at the Montreal General Hospital, the mortalitywas 30-4 per cent. It appears to be somewhat more fatal in southern
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climates. Of 3,969 cases treated at the Charity Hospital, New Orleans,

the death rate was 28-01 per cent. It has been urged that the mortality

in this disease has been steadily increasing, and attempts have been made

to connect this increase with the expectant plan of treatment at present

in vogue. But the careful and thorough analysis by C. N. Townsend and

A. Coolidge, Jr.,* of 1,000 cases at the Massachusetts General Hospital

indicates clearly that, when all circumstances are taken into consideration,

this conclusion is not justified. They found that when all fatal cases

over fifty years of age were omitted, and those patients who were delicate,

intemperate, or the subject of some complication, there was very little

variation from decade to decade, and that, excluding these cases, the rate

was but little over ten per cent. In answer to the assertion that the

modified treatment is in part responsible for the increased mortality, these

authors show clearly that the rise in death rate took place in the period

prior to 1860, when the treatment was entirely or in great part heroic.

According to the recent analysis of 708 cases at St. Thomas's Hospital

by Hadden, H. W. G. McKenzie, and W. W. Ord, the mortality progress-

ively increases from the twentieth year, rising from 3-7 per cent under

that age to 22 per cent in the third decade, 30-8 per cent m the fourth,

47 per cent in the fifth, 51 per cent in the sixth, 65 per cent m the sev-

enth decade. Of 223,730 cases collected by Wells from various sources,

40,276 died, a mortality of 18-1 per cent.
_

Diagnosis.—No disease is more readily recognizedm a large majority

of the cases. The external characters, the sputa, and the physical signs

combine to make one of the clearest of clinical pictures. After a study

in the post-mortem room of my own and others' mistakes I think that

the ordinary lobar pneumonia of adults is rarely overlooked. Judging

from my autopsy records, I should say that errors are pa,rticularly liable

to occur in the intercurrent pneumonias, in those comnhcatmg chronic

affections, and in the disease as met with in children, the aged, and

drunkards. Tuberculo-pneumonic phthisis is frequently confounded with

pneumonia. Pleurisy with effusion is, I believe, not often mistaken ex-

cept in children.
, i +i,;o^c

In diabetes, Bright's disease, chronic heart-disease, pulmonary phthisis,

and cancer, an acute pneumonia often ends the scene, and frequently

overlooked. In these cases the temperature is perhaps the best index,

and should, more particularly if cough ^^^^^'^V^^ '''^

nation of the lungs. The absence of expectoration and of pulmonary

symptoms may make the diagnosis very difficult.

'
Li children there are two special sources of error; the disease may be

entirely masked by the cerebral symptoms and the case mistaken for one

ofmXitis. It is remarkable in these cases how few ^^^^^^^
are of pulmonarjOrouble^^^

* Boston Medical and Surgical Journal, 1889.



PNEUMONIA. 563

which in children often has deceptive physical signs. The breathing

may be intensely tubular and tactile fremitus may be present. The
exploratory needle is sometimes required to decide the question. In the

old and debilitated a knowledge that the onset of pneumonia is insidioiis;

and that Tiiie symptoms are ill-defined_a^ latent, should place the pfacrti?-

tioner on his guard and make him very careful in the examination of the
lungs in doubtful cases. In chronic alcoholism the cerebral symptoms
may predominate and completely mask the local disease. As mentioned,
the disease may assume the form of violent mania, but more commonly
the symptoms are those of delirium tremens. In any case rapid pulse,

rapid respiration, and fever are symptoms which should invariably excite

suspicion of inflamm'a^oirof the lungs.
' '

'"TWinionia is rarely confounded with ordinary consumption, but to

differentiate acute tuberculo-pneumonic phthisis is often difficult. The
case may set in with a chill. It may be impossible to determine which
condition is present until softening occurs and elastic tissue and tubercle
baciUi appear in the sputum. A similar mistake is sometimes made in
children. With typlioid fever, pneumxjnk isja^
There are instance's" of pneumoniaTwith the local signs well marked in
which the patient rapidly sinks into what is known as the typhoid state,

with dry tongue, rapid pulse, and diarrha3a. Unless the case is seen from
the outset it may be very difficult to determine the true nature of the
malady. On the other hand, there are cases of typhoid fever which set
m with symptoms of lobar pneumonia—the so-called pneumo-typhus. It
may be impossible to make a differential diagnosis in such a case unless
the characteristic eruption develops.

Treatment.—Pneumonia is a self-limited disease, and runs its course
unmfluenced in any way by medicine. It can neither be aborted nor cut / v ('

short by any known means at our command. Even under the most un-
"

.

favorable circumstances it will terminate abruptly and naturally, without a
^'

dose of medicine having been administered. A patient was admitted into
one of my wards at the Philadelphia Hospital on tlie evening of the seventh - ^ fe^tday after the chill, m which he had been seen by one of my assistants, who ^
had ordered him to go to hospital. He remained, however, in his house
alone, without assistance, taking nothing but a little milk and bread and
whisky, and was brought into the hospital by the police in a condition of act-
ive delirium. That night his temperature was 105° and his pulse above 120.
In his delirium he came near escaping through the window of the ward,
ihe following morning—the eighth day—the crisis occurred, and at ward
class his temperature was below 98". The entire lower lobe of the right
side was found involved, and he entered upon a rapid convalescence. So
also, under the favoring circumstances of good nursing and careful diet
the experience of many physicians in different lands has shown that pneu-
monia runs Its course in a definite time, aborting sometimes spontaneously
on the third or the fifth day, or continuing until the tenth or twelfth
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We have, then, no specific treatment for pneumonia. The young prac-

titioner may bear in mind that patients are more often damaged than

helped by the promiscuous drugging, which is still only too prevalent. In

cases of moderate severity a purely expectant plan may be followed—keep-

ing the bowels open, regulating the diet, and, if necessary, giving a Dover's

powder at night to procure sleep. In severer cases a symptomatic plan of

treatment should be pursued, meeting the indications as they arise. The

first distressing symptom is usually the pain in the side, which may be

relieved by local depletion—by cupping or leeching—or, better still, by a

hypodermic injection of morphia. In many cases the question comes up

at the outset as to the propriety of venesection. The reproach of Van

Helmont, that " a bloody Moloch presides in the chairs of medicme," can-

not be brought against the present generation of physicians. During the

first five decades of this century the profession bled too much, but during

the last decades we have certainly bled too little. Pneumonia is one of

the diseases in which a timely venesection may save life. To be of service

it should be done early. In a full-blooded, healthy man with high fever

and bounding pulse the abstraction of from twenty to thirty ounces of

blood is in every way beneficial, relieving the pain and dyspnoea, reducing

the temperature, and allaying the cerebral symptoms, so violent m some

instances. Unfortunately bleeding is now too frequently used at a late

stage in the disease, when the heart is beginning to fail, the right cham-

bers are dilated, the face is of a dusky hue, the respirations are very rapid,

and there are signs, perhaps, of (Bdema of the uninvolved portions of the

lungs. Though resorted to rather as a forlorn hope, it is a rational prac-

tice! and, in emphysema and in heart-disease, proves satisfactory under

identical hydraulic indications, but, unfortunately, in a majority of the

cases of pneumonia it proves futile. Time and again, in sudi cases bave

I urged free venesection, but in twelve hospital patients bled under these

circumstances only one recovered. The indications for treatment are to

lower the temperature and to support the heart.

Eever alone is not, I think, hurtful ; but it is difiicul to differentiat

the eflects of fever and of the poisons circulating in the blood. It is not

impossible, as some suppose, that the fever may be ^^^'^^^ly

^^^^f
,

'

still, high and prolonged pyrexia is undoubtedly dangerous -d ^Wd be

combated. Of efiicient measures cold unquestionably heads the 1
.t

Perhaps the most convenient form is the application of ice-bags to he

aff cted side-a practice long followed in Germany and now beconimg

Iva ent in EngLd and America, and one to be strongly commended^

When the tempe'ratm-e is above 103° or 103-5° sponging may be resorted

to, or the bath at 70°.
/i^,,i-.ffnl urn-

The use of medicinal antipyetics in pneumonia .s of
^^^^^^^^^^

priety. Quinine has been much vaunted. Personall, \
P^^^^^^^^^^^^

Special advantages which I have seen from .ts use

grains daily will reduce the temperature, .n a certmn F»P»' '™
°f

™
Les, one or two degrees, but in this respect >t ,s far below other ant,„
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retics. It is also not without ill effects in disturbing digestion or even

causing vomiting, and, according to some writers—though this I have

never noticed—inducing marked cardiac weakness and depression. Anti-

pyi-in, antifebrin, and phenacetin have had a thorough trial in pneumonia,
and, although they still have their advocates, the general opinion of clini-

cal physicians seems decidedly against their systematic employment.

The progressive cardiac weakness is, after all, the most important

enemy to fight in pneumonia and is emphasized by the old axiom. Sine
pulsic nulla tlierapeia. Doubtless this is in part caused by the fever, but
much more important is the toxic action of the poisons produced in the

course of the disease. To these must be added the third factor, over-

distention of the right chambers of the heart. We are still without an
agent which can counteract the gradual influence of the poisons which
develop in the course of acute febrile diseases, such as typhoid fever,

pneumonia, and diphtheria, the chief efllect of which is exercised upon
the circulation, increasing the rapidity of the pulse and inducing a j)ro-

gressive heart-failure. To meet this indication the general experience of

physicians still points to alcohol as the most trustworthy remedy. Although
some hold that alcohol in this condition is not indicated, I believe that it

is in many instances the only remedy capable of tiding the patient over
the most dangerous period. It should

^
be given when tlie pulse becomes

,

small, frec[uent^
'"^^^U^^M.^' very compressible, and when the heartr

souMs—-particularly the seconT pulmonic sound—begin to lose their
fOTc§r~~The amount will vary with the age of the patient and with his
habits. Beginning with four to six ounces of whisky in the day the quan-
tity may be increased, if necessary, to twelve or sixteen ounces.

Of medicinal agents strychnine is one of the most valuable and has come
into favor as a useful cardiac tonic. It may be given in doses of from a
thirtieth to a twentieth of a grain. No certainty has as yet been reached
as to the value of digitalis in the failing heart of fever." The practice is

very general, but it is a drug to be used with caution. Recently it has
been advocated by Petresco as having almost a specific action. When
there are signs of sudden or rapid heart-failure, hypodermic injections of
ether will sometimes prove most serviceable. Of other stimulants am-
monia is one of the most valuable and is best given in the form of the
aromatic spirits, which is quite as satisfactory and much less nauseous
than the usually administered carbonate of ammonia. Camphor and musk
may also be employed.

-Following the practice which is employed in spreading erysipelas, some
writers have recommended direct antiseptic injections into the lung tissue
Itself. Lepine has used with benefit very dilute bichloride injections. In
cases of gangrene following pneumonia, it might be of advantage to use
iodoform oil or bichloride solutions.

The question of the use of arterial sedatives has not yet been settled
Aconite and veratrum viride and tartar emetic are largely used and loudly
recommended by many physicians. I have never seen such benefit from
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their early use as would warrant a recommendation, and when an arterial

sedative is indicated in the robust, full-blooded, healthy individual, I much

prefer tlie lancet.

Expectorants are rarely of any value in pneumonia. If any one wishes

to be convinced of the futility of such remedies, let him study their action

on a series of cases of sthenic pneumonia, in which it would be a real gain

to loosen the cough and give to the sputa a certain degree of fluidity. Nor

in the stage of resolution can they be said to be of any special service. In

cases of tardy resolution I have not hesitated to use pilocarpine, as sug-

gested by Kiess.

For the distressing cough and the pain in the side, opium in some form

may be given, either the hyjDodermic of morphia or, for the cough alone,

Dover's powder. There has been a feeling in the profession that opium was

counter-indicated in pneumonia, but I fully agree with Loomis that it may

be given with safety and with the greatest comfort to the patient. With

marked cerebral symptoms an ice-cap may be used. If there is delirium, the

patient should be carefully watched. For these symptoms the cold bath is

by far the most efficient remedy, and it or the cold pack should be resorted

to without hesitation. For the complications, in the more serious ones,

such as meningitis and endocarditis, but little can be done. Pleurisy

with large eifusion may require aspiration. If there is doubt as to the ex-

istence of fluid the exploratory needle should be used. It may be neces-

sary, in pericarditis with extensive effusion, to aspirate the sac

Careful feeding forms an essential part of the treatment. The diet

should be light and made up of articles which while nourishing, are not

heavy and not apt to induce flatulency. Milk or milk-whey, broths,

Suice, and eggs constitute the main articles of food. The^st^^

Lttra a-le,'s\ould be excluded, because they tendJo induce fl.t^-

S-cT'lf the milk also has this effect, it is better to use tTie whey and
.

eag/white or beef-juices. Before leaving the question of diet it may be

mentioned that the use of cold drinks, such as soda ^r Apol maris wa r

not only gi^es relief to the distressing thirst, but also helps to reduce the

fever, and may diminish slightly the viscidity of the expectoration.

III. CHRONIC INTERSTITIAL PNEUMONIA

{Cirrhosis of Lung—Fibroid Phthisis.)

This consists in the gradualjubstitut^ a^reateuir les_^extsnt^

conlcUve tl^or the^o^Sgl^^
£^ts~iterting-point in the tissue about the bronchi

^I'^f'^^^^^^^^^

the interlobular septa, the alveolar walls, or m the P
.

^^^^^^^^^^^^^^^^^^

the different forms and so varied the -^^^^lons undo whidi this c^^^^^^^^^^^

occurs that a proper classification is extreme y difficu t. We may rec^^^^

nize, however, two chief forms-the local, which involves only a limited
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area of the lung substance, and the diffuse, invading either both lungs or

an entire organ.

Etiology.

—

Local fibroid change in the lungs is common. It is a

constant accompaniment of tubercle and in every case of phthisis the

chronic interstitial changes play a very important o'ole. In tumors, ab-

scess, gummata, hydatids, and emphysema it also occurs. Fibroid pro-

cesses are frequently met with at the apices of the lung^ and may be due
either^ to a _limited healed jfcuberculosis, to fibroid indurationin conse-

quence of pigment, or, in a few instances, may result from thickening of

the pleura.

Diffuse Interstitial Pneumonia is met with under the following cir-

cumstances : 1. As a sequence of acute fibrinous pneumonia. Although
extremely rare, this is recognized as a possible termination. From un-
known causes resolution fails to take place. A gradual process of organ-
ization goes on in the fibrinous plugs within the air-cells and the alveolar

walls become greatly thickened by a new growth, first of nuclear and
subsequently fibrillated connective tissue. Macroscopically there is pro-
duced a smooth, grayish, homogeneous tissue which has the peculiar translu-

cency of all new-formed connective tissue. This has been called gray in-

duration. The subsequent history of this form needs more careful study.
A majority of the cases terminate within a few months, and instances
which have been followed from the outset are very rare.

In one of Charcot's cases, quoted by Bastian, death occurred about
three months and a half after the onset of the acute disease and the lung
was two thirds the normal size, grayish in color, and hard as cartilage. In
the only case of the kind which has come under my observation, the pa-
tient died about a month from the onset of the chill. The lung was uni-
formly solid and grayish in color. In certain regions the fibrinous moulds
in the air-cells were fatty, while in others there were areas of a grayish
translucent aspect, firm, smooth, not at all granular, and resembling recent
connective tissue. Microscopically, these areas showed advanced fibroid
change and great thickening of the alveolar walls, while the fibrin plugs
of the air-cells were undergoing fibroid transformation.

2. Chronic Bro7icJio-Pneumonia.—The relation of broncho-pneumonia
to cirrhosis of the lung has been specially studied by Charcot, who states
that It may follow the acute or subacute form of this disease. The fibrosis
extends from the bronchi, which are usually found dilated. The alveolar
\yalls are thickened and the lobules converted into firm grayish masses^m wMcJi there is no trace of normal lung tissue. This process may go on
and involve an entire lobe or even the whole lung. Many of these cases
are tuberculous from the outset.

3. Pleurogenous Interstitial Pneumonia.—Charcot applies this term
to that form of cirrhosis of the lung which follows invasion from the
pleura. Doubt has been expressed by some writers whether this really
occurs. While Wilson Pox is probably correct in questioning whether an
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entire lung caji become cirrhosed by the gradual invasion from the pleura,

I think there can be no doubt that there are instances of primitive drj'

pleurisy, which, as Sir Andrew Clark has pointed out, gradually com-

presses the lung and at the same time leads to interstitial cirrhosis. This

may be due in part to the fibroid change which follows prolonged com-

pression. In some cases there seems to be a distinct connection between

the greatly thickened pleuj-a and the dense strands of fibrous tissue pass-

ing from it into the lung substance. Instances occur in which one lobe

or the greater part of it presents, on section, a mottled appearance, owing

to the increased thickness of the interlobular septar—a condition which

may exist without a trace of involvment of the pleura. In many other

cases, however, the extension seems to be so definitely associated with pleu-

risy that there is no doubt as to the causal connection between the two

processes. In these instances the lung is removed with great difiiculty,

owing to the thickness and close adhesion of the pleura to the chest wall.

4. Chronic InterjtitMJ^vifumom Zenker

has proposed the term pneumonohoniosis for the group of diseases due to

the irritating effects of dust in_certain occupations, suchaa_coal-mining,

stone-cutting, axe-grinding, and working in iron dust. It is essentially a

chronic broncho-pneumonia leading to fibroid induration, at first nodular

and peribronchial, and finally involving large areas of thejung^ tissue,

which are converted into^densegrayisl^^ blac^kmasses^ The sub-

ject will receive separate consideration.

The term cirrhosis should be limited strictly to those cases m which

a lung is involved in the fibroid process, whether originating m the

parenchyma or in the pleura. It shouMnolb^^^^ to fibroid phthisis

of tuberculous origin.
. , i a. j. xi

"~Tilorbid Anatomy.—Thejisease_^^ chest of the

affected side is sunken, deformed, and the shoulder much depressed On

opening the thorax the heart is seen drawn far over to the affected side

, The unaffected lung is emphysematous and covers the greater portion of

the mediastinum. It is scarcely credible in how small a space, c ose to

the spine, the cirrhosed lung may lie. Indeed, it may be overlooked, as

happened in the case of a physician of my acquaintance, ^^dao lef instruc-

tions that his lung should be sent to Palmer Howard of Montreal. It

was reported, however, that at the autopsy no lung could be found
.

ilie

adhesions between the pleural membranes maybe extremely dense and

thick, particularly in the pleurogenous cases; but when the disease has

originated in the lung there may be little thickening of the pleura. The

organ is airless, firm, and hard. It strongly resists cutting, and on sect

shows a gi-ayish fibroid tissue of variable amount, through which pass the

blood-vessels and bronchi. The latter may be either slightly or enor-

mously dilated. There are instances in which the entire lung is conveited

into a series of bronchiectatic cavities and the cirrhosis is apparent onl)

in certain areas or at the root. The tuberculous cases can usually be
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differentiated by the presence of an apical cavity, not bronchiectatic, and
often large; and the other lung almost invariably shows tuberculous
lesions. There are cases in which it is difficult to determine satisfactorily

the true nature. A question of some interest in connection with chronic
interstitial pneumonia is, Do softening and cavity formation ever occur
apart from caseation and tuberculosis ? That is to say, are there cavities
in a cirrhotic lung which may be due to a simple necrosis ? Undoubtedly,
though they are rare ; I have seen them in at least two instances of an-
thracosis, and Charcot * refers to them as " iclceres dio poumon," to dis-
tinguish them from the abscess cavity of acute pneumonia or a tuberculous
cavity. The other lung is always greatly enlarged and emphysematous.
The heart is hypertrophied, particularly the right ventricle, and there
may be marked atheromatous changes in the pulmonary artery. An
amyloid condition of the viscera is found in some cases.

Symptoms and Course.—It is essentially a chronic disease, ex-
tending over a period of many years, and when once the condition is

established the health may be fairly good. In a well-marked case the
patient complains only of his chronic cough, perhaps of slight shortness
ofJn-eath. In other respects he is quite well, and is usudlT^ble to "do
light work. The cases are commonly regarded as phthisical, though there
may^ be scarcely a symptom of that affection except the cough. There
are instances, however, of fibroid phthisis which cannot be distinguished
from cirrhosis of the lung except by the presence of tubercle bacilli in
the expectoration. As the bronchi are usually dilated, the symptoms and
physical signs may be those of bronchiectasis. The cough is paroxysmal
and the expectoration is generally copious and of muco-purulent or sero-
purulent nature. It is sometimes fetid. Haimorrhage is by'no means
infrequent, and occurred in more than one half of the cases analyzed by
Bastian. Walking on the level and in the ordinary affairs of life the patient
may show no shortness of breath, but in the ascent of stairs and on exer-
tion there may be dyspnoea.

Physical ^i^s.—Inspection.—TYvq affected side is immobile, retracted,
and shrunken, and contrasts in a striking way with the voluminous sound
side. The intercostal spaces are obliterated and the ribs may even over-
lap. The shoulder is drawn down and from behind it is seen that the
spine IS bowed. The heart is greatly displaced, being drawn over by the
|hnnkage£the lun^_t6^ie attected__side. , Wh'in the'lefflung iraffectid
there may be a large area" of visible impulse in the second, third, and
fourth interspaces. Mensuration shows a great diminution in the affected
&ide, and with the saddle-tape the expansion may be seen to be negative.

perciossion note varies with the condition of the bronchi. It may be
absolutely dull, particularly at the base or at the apex. In the axilla
there may be a flat tympany or even an amphoric note over a large

* Oiuvres completes dc J. M. Charcot, tome v, p. 189.
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sacculated bronclius. On the opposite side the percussion note is usually

liyperresonant. On auscultation the breath-sounds have either a cav-

ernous or amphoric quality at the apex, and at the base are feeble, with

mucous, bubbling rdles. The voice-sounds are usually exaggerated. Car-

diac murmurs are not uncommon, particularly late in the disease, when

the right heart fails. These are, of course, the physical signs of the dis-

ease when it is well established. They naturally vary considerably, ac-

cording to the stage of the process. The disease is essentially chronic,

and may persist for fifteen or twenty years. Death occurs sometimes from

hsemorrhage, more commonly from gradual failure of the right heart with

dropsy, and occasionally from amyloid degeneration of the organs.

The diagnosis is never difficult. It may be impossible to say, without

a clear history, whether the origin is pleuritic or pneumonic. Between

cases of this kind and fibroid phthisis it is not always easy to discriminate,

as the conditions may be almost identical. When tuberculosis is present,

however, even in long-standing cases, bacilli are usually present m the

sputa, and there may be signs of disease in the other lung.

Treatment —It is only for an intercurrent affection or for an aggra-

vation of the cough that the patient seeks relief. J^othing can be done

for the condition itself. When possible the patient should live m a miid

climate, and should avoid exposure to cold and damp. A distressing

feature in some cases is the putrefaction of the contents of the dilated

tubes for which the same measures may be used as m fetid bronchitis.

IV. BRONCHO-PNEUMONIA {Capillary Bronchitis).

This is essentially an inflammation of the terminal bronchus and the

air-vesicles which make up a pulmonary lobule, whence the term broncho-

pneumonia. It is also known as lobular, in contradistinction to lobar pneu-

Lnia The term catarrhal is less applicable. The process begins m all

cases with an inflammation of the capillary bronchi, which is a condi ion

r'i4y if ever found without involvement of the lobular structures, so that

it is now customary to consider the affections together.

Etiology.-Broncho-pneumonia is as a rule a secondary affection

met with under the foUoAving circumstances :

i

1 As a sequence of the inleetious levers-measles, a.pMtena wb„„p^

W-couA, scarlet leTer, and, less frequently, small-pox, erysiijelas, and

vphoM fever. In children it forms the most serious comphcat.cn of

t(t diseases, and in reality causes more deaths than - d™

the fevers* In large cities it ranks next m fatahty to mfasMe^arite

Follow ng, as TfTBS, the cont^iSSTSiSST^fK^^

children,';e find that^ge majority of cases occur durmg early life -

• CrolopKdia of tho Diseases ot Children, vol. ii.
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According to Morrill's Boston statistics, it is most fatal during the first
two years of life. The number of cases in a community increases or de-
creases with the prevalence of measles, scarlet fever, and diphtheria It is
most prevalent in the winter and spring months. In the febrile affections
of adults broncho-pneumonia is not very common. Thus in typhoid fever
It IS not so frequent as lobar pneumonia, though isolated areas of consoli-
dation at the bases are by no means rare in protracted cases of this disease

/ In old people it is an extremely common affection, following debilitating/

j

causes of any sort, and supervening in the course of chronic Bright's dis7
ease and various acute and chronic maladies.

'

2 In the second division of this affection are embraced the cases of
so-called aspiration or deglutition pneumonia. Whenever the sensitive-
ness of the larynx is benumbed, as in the coma of apoplexy or uremia
minute particles of food or drink are allowed to pass the rm«, and, reach-
ing finally the smaller tubes, excite an intense inflammation similar to the
vagus pneumonia which follows the section of the pneumogastrics in the
clog. Cases are very common after operations about the mouth and nose
after tracheotomy, and in cancer of the larynx and oesophagus. The
aspirated particles in some instances induce such an intense broncho-
pneumonia that suppuration or even gangrene supervenes.

An inspiration broncho-pneumonia may follow hemoptysis fwhich
has been already considered), the aspiration of material from a bronchiec
tatic cavity, and occasionally the material from an empyema which has
ruptured into the lung.

^""^ ^^^^^ «f broncho-pneumonia is that
excited by the tubercle bacillus, which has already been considered

Among general predisposing causes may be mentioned age. As iust
noted It IS prone to attack infants, and a majority of cases of pneumonia

exl^^^^'f'r^ r" T ''''' oppositeextreme of life it is also common, in association with various debilitating
circumstances and with the chronic diseases incident to the old In
Children, rickets and diarrhoea are marked predisposing causes, and bron-
cho-pneumonia IS one of the most frequent post-mortem-room lesions in
iBfants homes and foundling asylums. The disease prevails most exten-
sively among the poorer classes.

hn«5°''^''^
Anatomy.-On the pleural surfaces, particularly toward the

whTc'hTh T""
^^"^'^ blue-brown areas of collapse, between

Portill \ Tl " ^^'^ there are projecting

fs f Her
P^'"'' '''^^''^ t-'bi^ - g'--"^- The lung

can be felt in .1?' ^^r^^'
'^^"^^ P^^'^ crepitant, ther?can be felt m places throughout the substance solid, nodular bodies. The

t condZ r 1^
' ''''''^ ^°be may be in

insprf H °^
^'^^^^^t^sis- Gradual inflation by a blow-pipe

r a o: eel'"t"^ f^^^^ ^ ^^^^ -^'-^^ of these colTap' Lreas. On section, the general surface has a dark reddish color and usu-
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ally drips blood. Projecting above the level of the section are lighter red

0 reddish-gray areas representing the patches of broncho-pneumoma.

These may le Llated and separated from each other by tracts of unm-

InaedWe or they may be in groups or the greater part of a lobe may

be involved. Study of a favorable section of an isolated patch shows {a)

A dilated central bronchiole full of tenacious purulent mucus. A fortu-

nate section parallel to the long axis may show a racemose arrangement-

th alveolar passages full of muco-pus. (i) Surroundmg the bronchus

for from 3 to 5 ml. or even more is an area of grayish-red consohdation

usu ly elevated above the surface and firm to the toudi. TJnhke t^xe

; nsolidation of lobar pneumonia, it may P^^^ ^^^^^^.^
^1^^^^^^^^^^

face though in some instances it is distmctly granular. In a late stage ot

he di'ea^f small grayish-white points may be seen, w^di onp.s^
be squeezed out as purulent droplets. A section m t^e

^^^^
«^ '"^^^

may present a somewhat grape-like arrangement he ^ and st^ms

reiesenting the bronchioles and alveolar passages filled with a yellowisii

or ™tlSte pus, while surrounding them is a reddish-brown hepatized

/^^^^^^^ i-mediate neighborhood of this peribronchial inflam-

*Il^ld s^ge. The conditio, of ^:'^V^^^:'^^^ZoZ1^J^^o

.™ncho.pneu.o»ia present

dishWn coiorlnd »e indistioctly P-^i:^^^^
in adults, the nodules ma, resemhle more d°

^
?

^/^^^^^^ Minute

the air-cells are filled with a
^^^y^^'^^^^^^^^l^lTZ inflamed

hemorrhages are sometimes seen in ''"
3°^^^^^^^^^ seen at the

areas or on the pleural surfa.es. Bmp^>,sema 'sjo^^^^^^^^
^

anterior borders and upper PO^.ons o the lungj n
^^^^

J

^^^^

;-r:o^Xsi^et,r[h:T^^^^^

tensive areas of hepatized tissue.
^^^^ bronchitis

There are three groups o cjs^/ >

J^^^ there may be no definite

and bronchiolitis are most marked, and
the alveolar

consolidation, and yet on -icroscjic^^^

fi^w^ inflammatory products,

passages and adjacent air-cells ^PP^^^
^ ^ ^re scattered

(2) The disseminated broncho-pneumonia, in whicii
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areas of peribronchial hepatization with patches of collapse, while a con-
siderable proportion of the lobe is still crepitant. This is bj far the most
common condition. (3) Pseudo-lobar form, in which- the greater portion
of the lobe IS consolidated, but not uniformly, for intervening strands of
dark congested lung tissue separate the groups of hepatized lobules

Microscopically, the centre of the bronchus is seen filled with a plug

"

of exudation, consisting of leucocytes and swollen epithelium. Section in
the long axis may show irregular dilatations of the tube. The bronchial
wall is swollen and infiltrated with cells. Under a low power it is readily
seen that the air-cells next the bronchus are most densely filled while
toward the periphery of the focus the alveolar exudation becomes less.
The contents of the air-cells are made up of leucocytes and swollen endo-
thelial cells m varying proportion, Eed corpuscles are not often present
and a fibrin network is rarely seen, though it may be present in some alve-
oli In the swollen walls are seen distended capillaries and numerous leuco-
cytes. As Delafield has pointed out, the interstitial inflammation of the
bronchi and alveolar walls is the special feitiTi of br5ao-pneumon£-

ihe histological changes in the aspiration or deglutition hT^o-
fZ post-febrile form in a more intense

nfiltiation of the air-cells with leucocytes, producing suppuration and
foci of softening, and even tending to gangrene

The organisms most commonly found in broncho-pneumonia are the
^^crococc^cs lanceolatus, the streptococcuspyogenes (either alone or with the

iTndeTf
P^^"^^^'^^^^^).' staphylococcus aureus et alius, and Fried-lander s pnenmom^. The Klebs-Loeffler bacillus i not infrequently found m the secondary lesions of diphtheria. Excep the pneu-'mococcus these microbes are rarely found in pure cultures. In thelobular type the streptococcus is the most constant organism in the

^^-^ areallstthU-Lt

once^'rel^'rr"'"'
*--inate (1) in m.Z.^^•o^, which when it

pneumonia TZ ^.^^^^^^^^ fibrinous pneumonia. Broncho-

plSSrr^^;^^^^^^ - weeks,-

^^^;^:';:j''t:z : ha.

from the asnirn ti?n ^ f\ I '''PP'^''^^''''^ is rarely seen apart

n^on SWn
deglutition forms, in which it is extremely com-

nZicl L ^ T"^''
^^^'^ ''''''' ^^^d^^' conditions. (4) In

^tta cor ^^-^^^^-^—---a rare termination n the

ticukrly in chTdren
'r ^^r°\''""^"

broncho-pneumonia, par-

«ess, thILu'ai rir^^ really a tuberculous pro-

It i oi clZlVZ r'^;' t '"^^"^"^ ^^^^^^^^ broncho-pneumonia,

ffin m«v « K
*5"ite possible that a broncho-pneumonia, simple in its ori^n, may subsequently be the seat of infection by the ia^iUus^ZZ:!
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Svmptoms.—Much confusion has arisen from the description of

capillary bronchitis as a separate affection, whereas it is onl^a par^

though a primary and important one, of hroncho-pneumonia. At the

outset it may be said that if in convalescence from measles or m whoop-

'ng-cough a child has an accession of fever with cough, rapid pulse and

ra?id biathing, and if, on auscultation, fine rales are heard at the bases,

or Widely spread throughout the lungs, even though neither consolidation

noi blowing breathing can be detected, the diagnosis of broncho-pneu-

Zl may'safely be made. I have never seen in a fatal case aM^^
theria or measles a capillary bronchitis as the sole lesion. The on e s

rarelv sudden, or with a distinct chill ; but after a day or so of mdis-

poSorthe child gets feverish and begins to cough and to get
^^^^^^^^^

breath The fever is extremely variable ; a range of from 102 to 104 is

c mln. The skin is very dry and pung.nt. The cough is hard, dis-

Wng and may be painful. Dyspnea gradually becomes a prominent

eaU re Expiration may be
.
jerky and grunting. The respirations may

r se as high as 60 or even 80 in the minute. Within the first forty-eigh

Zv tTverou^sion resonance is not impaired ; the note, indeed, may be

veiv full aT the anterior borders of the lungs. On auscultation many

les are heard chiefly the fine subcrepitant variety, with sibilant rhonchi.

Ttre no signs indicating that the parenchyma of the lung is

^rveTInd yJt even at this early^^^^S^^,
onset of the pulmonai-y symptoms, I have "peateaiy, 4

.

„u.d scattered nodules of lobular hepat.-t'°- 1^°*™?^^^^^^^^

ough. article on the subject, notes a
-^^e'x^^^^^

the first twenty-four hours, and m f *° °"dved in places,

of the smaller bronchi, the intralobular fssue also

-^^^f^^^^.J
The dyspnea is constant and

P-fJ™l^^VSt^ft-d anrthe
tron of the h ood are noted. The face b

_^ ^^^^^^
finger-tips blmsh. The cliiia na* a

. j j ji^e urgency

enters upon the most distressmg stage o*
^ ^g^.^ee of the car-

ol the symptoms is marked, but soon the
^„ j ^ates

bon dioide on the Z^t^^lT^, with I gradual

Strenuous efforts to breathe. Ihe cougn
-^^ ventricle becomes

writers called suffomhve catarrh.
capillarv bronchitis, as in-

The plgsical signs may a first th«» »£ c,p,
.^^^

dicated by the absence of ^XHC before any definite pneu-

Whistling r.le. «^ZlX^^^Z.r^^-^J^^^
monic signs are aetecieu.
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at the bases, where there may be areas of impaired resonance or even of
positive dulness. When numerous foci involve the greater part of a lobe
the breathing may become tubular, but in the scattered patches of ordi-
nary broncho-pneumonia, following the fevers, the breathing is more com-
monly harsh than blowing. In grave cases there is retraction of the base
of the sternum and of the lower costal cartilages during inspiration, point-
ing to deficient lung expansion.

Diagnosis.—With lobar pneumonia it may readily be confounded if
the areas of consolidation are large and merged together. It is to be re-
membered that bro^ho-pneumonia occurs chiefly in children under five
years of age, whereas lobar pneumonia in children is much more common
b^etween the ages of five and fifteen. No writer has so clearly brought
out the difference between pneumonia at these periods as Gerhard,* of
Philadelphia, whose papers on this subject, though published nearly sixty
years ago, have the freshness and accuracy which characterize all the writ-
mgs of that eminent physician. Holt has recently brought forward figures
to show that lobar pneumonia is not infrequent in infants under two years
of age. The mode of onset is essentially different in the two affections
the one developing insidiously in the course or at the conclusion of an-
other_disease, the other setti^ in abruptly in a child in good health. In
Max^umoniaJSe disease is almost always unilateral, in broncho-pn^
°i2H.l\„bilater5T^^hief trouble "Si-Tn ^ses of broncho-pneumo"
ma, which by aggregation of the foci involves the greater part of one lobe.
Here the difficulty is very gi-eat, and the physical signs may be practically
Identical, but m a broncho-pneumonia it is much more likely that a lesion

I V T iT " ''''''' °f -ff^«tio^« iB very
|unlike

;
the obar pneumonia in children terminates on the eighth ortenth day with abruptness, as in adults.

A still more difficult question to decide is whether an existing broncho-

mode of out; 'l^:,^"-^™''?'.'' ""'^'^ ^^^^^^ the

mfexl "
fh / "^^"^ "^^^ ^'^^"^^^^l- It has often been

t^e dear ToT
^^^^ ^^^^^ the children's ward to

thich thir^^^
post-febrile broncho-pneumonia in

tinthet 7" TFT'"" ''''''''''' tuberculosis; but on sec-

tonl'r" ' ^^berculous bronchial glands and scattered areas of

^Zlf, TJ^^^^
of which were distinctly caseous, while others

sectTon oW"b 1 T ^ "^^'"^^ ^P«^^^ ^^l^^ °f this in the

Ire ml!V^^'7'^,^°^^\^^*
^t is well to emphasize the fact that there

.aSfl!tr-^T^^^ time alone S
e^aSbTorS-xlensivT dii:

oHof el r f^^^^^T^^^^^^^^-ggestive indication, and si'ns

l!!!!^:^:^^;^^^ ^hich is brought

* American Journal of the Medical Sciences, vols, xiv and xv.
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up after severe spells of coughing, sputum may be picked out and elastic

tissue and bacilli detected.

It is a superfluous refinement to make a diagnosis between capillary

bronchitis and catarrhal pneumonia, for the two conditions are part and

parcel of the same disease. In simple bronchitis involymg the larger

tubes urgent dyspnoea and pulmonary distress are rarely present and the

rales are coarser and more sibilant. It must not be forgotten that, asan

lobar pneumonia, cerebral symptoms may mask the true nature of the

disease, and may even lead to the diagnosis of meningitis. I recall more

than one instance in which it could not be satisfactorily determined

whether the infant had tuberculous meningitis or a cerebral comphca-

tion of an acute pulmonary affection.

Prognosis —In children enfeebled by constitutional disease and pro-

longed fevers broncl.o-pneumonia is terribly fatal, but in cases coming

on in connection with whooping-cough or after measles ^fo^fy/^^y

take place in the most desperate cases. It is in this diseasef^t the tru^^^

of the old maxim is shown-" Never despair of a sick child. The death-

rate in children under five has been variously estimated at from thirty

to fifty per cent. After diphtheria and measles thin, wiry children seem

to stand broncho-pneumonia much better than fat, flabby ones. In adults

the aspiration or deglutition pneumonia is a very fatal disease

ProT3livlaxis.-Much can be done to reduce the probability of attack

Ms. I. a n„ot„™, ™it to «.e "-^Z 2^,'::'!CJnl2

.ary afleotos of young
^^f^ ^^,^7^0:* .Uould be carefully

mouia render it a disease wh.ch taxe. to
'^^ ''^^^l"^^^^, ^ at

praotitioner. There is no acute -""^y/**"
"/J't „„e in which

times so greatly despairs. On the ''^^^^
'^^"^''I'^l^Tli succor,

he will be more gi-atificd in savmg cases winch have sewaed P
^^^^

The general arrangements should receive ^fj'^^^^^^i ^e air

should be kept at an even tempcratare-about 66Jo^
should be kept moist with vapor.

j^^^^

At the outset tto bowels should be opened by » ™^ P"Jf-i.

castor oil or sriall doses of calome
.
one

'"«"**°/™Xn throughout

hourly until a movement is obtained, aiid care should be taken g
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the attack to secure a daily movement. The common saline fever mixture

I

of citrate of potash^ liquor ammonii acetatis, and aromatic spirits of am-
1 monia may be given every two or three hours. If the disease comes oJ
abruptly with high fever, minim or minim and a half doses of the tincture

of aconite may be given with it. The pain, the distressing symptoms, and
the incessant cough often demand opium, which must of course be used
with care and judgment in the case of young children, but which is cer-

tainly not contra-indicated and may be usefully given in the form of

Dover's powder. Blisters are now rarely if ever employed, and even the
jacket poultice has gone out of fashion. For the latter, however, I con-
fess to a strong prejudice, and when lightly made and frequently changed
it undoubtedly gives great relief. Much more commonly we now see,

both in private and in hospital practice, the jacket of cotton-batting.

Ice-poultices to the chest I have seen used apparently with great bene-
fit, and they are warmly recommended by many German physicians as
well as by Goodhart and others in England. The diet should consist

of milk, broths, and egg albumen. Milk often curds and is disagreeable.

Egg-white is particularly suitable and very acceptable when given in cold
water with a little sugar. It forms, indeed, an excellent medium for the ad-
ministration of the stimulants. If the pulse shows signs of failing, it is best
to begin early with brandy. As in all febrile affections of children, cold
water should be constantly at the bedside, and the child should be encour-
aged to drink freely. With these measures, in many cases the disease pro-
gresses to a favorable termination, but too often other and more serious
symptoms arise. Cough becomes more distressing, dyspnoea increases,
the ommous rattling of the mucus can be heard in the tubes, the child's
color is not so good, and there is greater restlessness. Under these cir-
cumstances stimulant expectorants—ammonia, squills, and senega—should
be given. Together they make a very disagreeable dose for a young child,
particularly with the carbonate of ammonia. The aromatic spirits of am-
monia 18 somewhat better. If the carbonate is employed, it must be givenm small doses, not more than a grain to an infant of eighteen months. If
the child has increasing difficulty in getting up the mucus, an emetic
should be given—either the wine of ipecac or, if necessary, tartar emetic,
ihere is no necessity, however, to keep the child constantly nauseated.
Jinough should be given to cause prompt emesis, and the benefit results in
the expulsion of mucus from the larger tubes. In this stage, too, strych-
nine 18 undoubtedly helpful in stimulating the depressed respiratory cen-
tre. With commencing cyanosis, inhalations of oxygen may be employed
sometimes with great benefit.

_

With rapid failure of the heart, loud mucous rattles in the throat, and
increasing lividity, every measure should be used to arouse the child and
excite coughing. Alternate douches of hot and cold water, electricity,
Which I have seen applied with good results at Wiederhofer's clinic in
Vienna, and hypodermic injections of ether may be tried. For the roduc-



5T8 DISEASES OP THE RESPIRATORY SYSTEM.

tion of temperature, particularly if cerebral symptoms are prominent, there

is nothing so satisfactory as the wet pack or the cold bath. In the case

of children, when the latter is used it should, be graduated, beginning with

a temperature which is pleasantly warm' and gradually reducing it to 75°

or 80°. Even when the temperature is not high, the cerebrd symptoms

are greatly relieved by the bath or the pack.

V. EMPHYSEMA.

Eupture of superficial vesicles may produce pneumothorax. In the

case of deep-seated alveoli the air escapes into the interlobular connective

tissue and causes a condition comparable to ordinary subcutaneous emphy-

sema. It is not a very serious condition and rarely produces symptoms.

It usually results from violent expiratory efforts, as in whooping-cough.

The air-bubbles escape into the interlobular tissue, in which they look

like little rows of beads, and when extensive, the lobules are distinctly out-

lined by them (interstitial emphysema). There may be large bullae be-

neath the pleura. A very rare event is the rupture close to the root of

the lung and the passage of air along the trachea into the subcutaneous

tissvxes of the neck.

The condition in which the infundibular passages and the alveoli are

dilated is called vesicular emphysema.
-, t

A practical division may be made into compensatory, hyi^ertrophic,

and atrophic forms.

I. Compensatory Emphysema.

Whenever a region of the lung doe^not .expandJullop^
either aSSth^tioToTth^ lung" must expand or the chest wall smk^n

order to occupy the spacer- The former almost invariably occurs. T\ e

Tve abeady rentioned that in broncho-pneumonia there is a ^acanous

dfstenttn the air-vesicles in the adjacent healthy lobules and the sauie

hannens in the neighborhood of tuberculous areas and cicatrices, in gen-

S Zral adhesions there is often compensatory emphysema, par icu-

LriyatTe anterior margins of the lung. The most advanced examp e of

tMs form is seen in cirrhosis, when the unaffected lungJ—
in size owing to distention of the air-vesicles. A similar though le s

marked coIdiLn is seen in extensive pleurisy with effusion and m pneu-

""^t, this distention of the air-vesicles is a simple V^f^^
process and the alveolar walls are stretched

^- /"^^^^^^
mately, however, in many cases they waste and the contiguous air

fuse, producing true emphysema.



EMPHYSEMA. 579

/

II. Hypertrophic Emphysema.

This form, also known as substantive or idiopathic emphysema, is a
well-marked clinical affection, characterized hy^enlargement of the
lungs, due to distention of the .air-cells and atrophy of their^alls, and
clinically by imperfect aeration of the blood and more or less marked
dyspnoea.

Etiology.—Emphysema is the result of persistently high intra-

alveolar tension acting upon a congenitally weak 'lung"tissue. If the
niecHanicai views which have prevailed so long as to its origin were true,

the disease would certainly be much more common ; since violent respira-

tory efforts, believed to be the essential factor, are performed by a majority
of the working classes. Strongly in favor of the view that the nutritive
change in the air-cells is the primary factor is the markedly hereditary
character of the disease and the frequency with which it starts early in
life. These are two points upon which scarcely sufficient stress has been
laid. To James Jackson, Jr., of Boston, we owe the first observations
on the hereditary character of emphysema. Working under Louis's
directions, he found that in 18 out of 28 cases one or both parents were
affected.

I have been impressed by the frequency of its origin in childhood. It
may follow recurring asthmatic attacks due to adenoid vegetations. It
may develop, too, in several members of the same family. We are
still ignorant as to the nature of this congenital pulmonary weakness.
Cohnheim thinks it probably due to a defect in the development of the
elastic-tissue fibres—a statement which is borne out by Eppinger's obser-
vations.

Heightened pressure within the air-cells may be due to forcible in-
spiration or expiration. Much discussion has taken place as to the part
played by these two acts in the production of the disease. The inspiratory
theory was advanced by Laennec and subsequently modified by Gairdner,
who held that in the chronic bronchitis areas of collapse were induced,
and compensatory distention took place in the adjacent lobules. This
unquestionably does occur in the vicarious or compensatory emphysema,
but it probably is not a factor of much moment in the form now under
consideration. The expiratory theory, which was supported by Mendel-
sohn and Jenner, accounts for the condition in a much more satisfactory
way. In all straining efforts and violent attacks of coughing, the glottis
IS closed and the chest walls are strongly compressed by muscular efforts,
so that the strain is thrown upon those parts of the lung least protected,
as the apices and the anterior margins, in which we always find the
emphysema most advanced. The sternum and costal cartilages gradually
yield to the heightened intrathoracic pressure and are, in advanced
cases, pushed forward, giving the characteristic rotundity to the thorax.
As mentioned, the cartilages gradually become calcified. One theory of



580 DISEASES OF THE RESPIRATORY SYSTEM.

the disease is that there is a gradual enlargement of the thorax and the

lungs increase in volume to fill up the space.

Of other etiological factors occupation is the most important. The

disease is met with in players on wind instruments, in glass-blowers, and

in occupations necessitating heavy lifting or straining. Whooping-cough

and bronchitis play an important role, not so much in the changes which

they induce in the bronchi as in consequence of the prolonged attacks of

coughing.

Morbid Anatomy.—The thorax is capacious, usually barrel-shaped,

and the cartilages are calcified. On removal of the sternum, the anterior

mediastinum is found completely occupied by the edges of the lungs, and

the pericardial sac may not be visible. The organs are very large and

have lost their elasticity, so that they do not collapse either in the thorax

or when placed on the table. The pleura is pale and there is often an

absence of pigment, sometimes in patches, termed by Virchow albinism of

the lung. To the touch they have a peculiar, downy, feathery feel, and

pit readily on pressure. This is one of the most marked features. Be-

neath the pleura greatly enlarged air-vesicles may be readily seen. They

vary in size from i to 3 mm., and irregular bull®, the size of a walnut

or larger, may project from the free margins. The best idea of the

extreme rarefaction of the tissue is obtained from sections of a lung dis-

tended and dried. At the anterior margins the structure may form an

irrecrular series of air-chambers, resembling the frog's lung. On careful

insp'ection with the hand-lens, remnants of the interlobular septa or even

of the alveoli may be seen on these large emphysematous vesicles. 1 hough

general throughout the organs, the distention is more marked, as a rule,

at the anterior margins, and is often specially developed at the inner sur-

face of the lobe near the root, where in extreme cases air-spaces as large

as an egg may sometimes be found. Microscopically there is seen a rophy

of the alveolar walls, by which is produced the coalescence of neighboring

air-cells. In this process the capillary network disappears before the

walls are completely atrophied. The loss of the elastic tissue is a specia

feature It is stated, indeed, that in certain cases there is a congeni al

defect in the development of this tissue. The epithelium of the air-cel s

undergoes a fatty change, but the large distended air-spaces retain a pave-

Thfb^nchi in emphysema show important changes. In the larger

tubes he mucous membine maybe rough and thickened from chronic

Whitis; often the longitudinal lines of submucous elas^c tissue st^^^^

out nrominently. In the advanced cases many of the smallei tubes are

tli:;:^ wl-, - addition to emphysema, the^e ai. P^^^^^^^^^^^^

chial fibroid changes. Bronchiectasis is not, however a -™^ly^;

companiment of emphysema, but, as Laennec
,

.ndlrstand why it is not morec_
^^^^ ']

the most important are found m the lieait. -inc n^i /
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/dilated and liypertrophied, the tricuspid orifice is large, and the valve /,

I
segments are often thickened at the edges. In advanced cases the cardiac //

h}TDertrophy is general. The pulmonary artery and its branches may be

wide and show marked atheromatous changes.

The changes in the other organs are those commonly associated with

prolonged venous congestion.

Symptoms.—The disease may be tolerably advanced before any

special symptoms develop. A child, for instance, may be somewhat short

of breath on going up-stairs or may be unable to run and play as other

children without great discomfort
;

or, perhaps, has attacks of slight

lividity. Doubtless much depends upon the completeness of cardiac com-

pensation. When this is perfect, there may be no special interruption of

the pulmonary circulation and, except in violent exertion, there is no'

interference with the aeration of the blood. In well-developed cases the

following are the most important symptoms : Dyspnoea, which may be

felt only on slight exertion, or may be j)ersistent, and aggravated by in-

tercurrent attacks of bronchitis. The respirations are often harsh and
wheezy, and expiration is distinctly prolonged.

Cyanosis of an extreme grade is more common in emphysema than in

other alfections with the exception of congenital heart-disease. So far as I

know it is the only disease in which a patient may be able to go about and
even to walk into the hospital or consulting-room with a lividity of start-

ling intensity. The contrast between the extreme cyanosis and the com-
parative comfort of the patient is very striking. In other affections of

the heart and lungs associated with a similar degree of cyanosis the pa-

tient is invariably in bed and usually in a state of orthopnoea.

Bronchitis with associated cough is a frequent symptom and often

the direct cause of the pulmonary distress. The contrast between emphy-
sematous patients in the winter and summer is marked in this respect. In
the latter they may be comfortable and able to attend to their work, but
with the cold and changeable weather they are laid up with attacks of

bronchitis. Finally, in fact, the two conditions become inseparable and
the patient has persistently more or less cough. The acute bronchitis
may produce attacks not unlike asthma. In some instances this is true
spasmodic asthma, with which emphysema is frequently associated.

As age advances and with successive attacks of bronchitis the condi-
tion gets slowly worse. In hospital practice it is common to admit pa-
tients over sixty with well-marked signs of advanced emphysema. The
affection can generally be told at a glance—the rounded shoulders, barrel
chest, the thin yet oftentimes muscular form, and sometimes, I think, a
very cliaracteristic facial expression.

There is another group, however, of younger patients from twenty-fivo
to forty years of age who winter after winter have attacks of intense cya-
nosis in consequence of an aggravated bronchial catarrh. On inquiry we
find that these patients have been short-breathed from infancy, and they
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belong, I believe, to a category in wliich tliere has been a primary defect

of structure in the lung tissue.

Physical Signs.

—

Inspection.—The thorax is markedly altered in shape

;

the antero-TDOsterior diameter is increased and may be even greater than

the lateral, so that the chest is barrel-shaped. The appearance is some-

what as if the chest was in a permanent inspiratory position. The ster-

num and costal cartilages are prorninent. The lower zone of the thorax

looks large and the intercostal spaces are much widened, particularly in

the hypochondriac regions. The sternal fossa is deep, the clavicles stand

out with great prominence, and the neck looks shortened from the eleva-

tion of the thorax and the sternum. A zone of dilated venules may be

seen along the line of attachment of the diaphragm. Though this is

common in emphysema, it is by no means peculiar to it. Andrew, of

Bartholomew's Hospital, and, according to Duckworth, Laycock have

called attention to it. This network in the lower thoracic region, just

above the costal margin and following its curves, is a well-marked feature

in many persons, and is seen not only in emphysema, but in many cases

of hepatic trouble.

Behind, the curve of the spine is increased and the back is remarkably

rounded, so that Welcapiilse seem to be almost horizontal. Mensuration

shows the rounded form of the chest and the very slight^xpansion__on

deep inspiration. The respiratory movements, which may look ener-

getic and forcible, exercise little or no influence. The chest does not

expand, but there is a general elevation. The inspiratory effort is short

and quick ; the expiratory movement is prolonged. There may be retrac-

tion instead of distention in the upper abdominal region during inspira-

tion, and there is sometimes seen a transverse curve crossing the abdomen

at the level of the twelfth rib. The apex beat ofjlie heart is not visible
,

and there is usually marked pulsation m the epigastric region. The_cer:

vical veins_stand out prominently and may pulsate.

--'p^]^2;^o.;i._Tlie vocalTremitus is somewhat enfeebled but not lost.

The apex beat can rarely be felt. There is a marked shock in the lower

sternal region and very distinct pulsation in the epigastrium. Percusswn

gives greatly increased resonance, full and drum-like-what is somMes

called hyperresonanTe. The~"£Ste is not often distinctly, tympanitic m
quality. The percussion note is greatly extended, theJieart_dulB?!! _°^^y

be obliterated, the upper limit of liver dulness is greatly lowered, and the

resonance may extend to the costal margin. Behind, a clear percussion

note extends to a much lower level than normal. The level of splenic

dulness, too, may be lowered.
-, j u

On auscultation the breath-sounds are usually enfeebled and may be

masked by bronchitic rdles. The_mosidiaracto^ f^aturejsjhej210^^

longation of the expiration, and the normal ratio may be reversed—4 to 1

instead of 1 to 4. It is often wheezy and harsh and associated with coarse

rdles and sibilant rhonchi. It is said that in interstitial emphysema there
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may be a friction sound heard not unlike tliat of pleurisy. As already

noted, the cardiac impulse may be barely felt in the lower sternal region.

The heart-sounds are usually clear ; but in advanced cases, when there is

marked cyanosis, a tricuspid regurgitant murmur may be heard. Accent-

uation of the pulmonary second sound is present.

The course of the disease is slow but progressive, the recurring attacks

of bronchitis aggravating the condition. Death may occur from intercur-

rent pneumonia, either lobar or lobular, and dropsy may supervene from

cardiac failure. Occasionally death results from overdistention of the

heart, with extreme cyanosis. Duckworth has called attention to fatal

haemorrhage in emphysema. It certainly is not common. In an old em-
physematous patient at the Montreal General Hospital death followed the

erosion of a main branch of the pulmonary artery by an ulcer near the

bifurcation of the trachea.

Treatment.—Practically, the measures mentioned in connection

with bronchitis should be employed. No remedy is known which has any

influence over the progress of the condition itself." Bronchitis is the great

danger of these patients, and therefore when possible they should live in

an equable climate. In consequence of the venous engorgement they are

liable to gastric and intestinal disturbance, and it is particularly important

to keep the bowels regulated and to avoid the flatulency which often seri-

ously aggravates the dyspnoea. Patients who come into the hospital in

a state of urgent dyspnoea and lividity, with great engorgement of the veins,

particularly if they are young and vigorous, should be bled freely.": On
more than one occasion I have saved the lives of persons in this condition
by venesection. Inhalation of oxygen may be used and the remedies
given already mentioned in connection with bronchitis. Strychnine wiU
be found specially useful.

III. Atrophic Emphysema.

This is really a senile change and is called by Sir William Jenner small-
lunged emphysema. It is really a primary atrophy of the lung, coming
on in advanced life, and scarcely constitutes a special affection. It occurs
in " withered-looking old persons " who may perhaps have had a winter
cough and shortness of breath for years. In striking contrast to the essen-
tial or hypertrophic emphysema, the chest in this form is small. The ribs
are obliquely placed, the decrease in the diameter being due to greatly in-
creased obliquity in the position of the ribs. The thoracic muscles are
usually atrophied. In advanced cases of this affection the lung presents a
remarkable appearance, being converted into a series of large vesicles, on
the walls of which the remnants of air-cells may be seen. It is a condition
for which nothing can be done.
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VI. GANGRENE OF THE LUNG.

Etiology.—Gangrene of the lung is not an affection per se, but oc.

curs in a variety of conditions when necrotic areas undergo putrefaction.

It is not easy to say why sphacelus should occur in one case and not in

another, as the germs of putrefaction are always in the air-passages, and

yet necrotic territories rarely become gangrenous. Total obstruction of a

pulmonary artery, as a rule, causes infarction, and the area shut off does

not often, though it may, sphacelate. Another factor would seem to be

necessary—probably a lowered tissue resistance, the result of general or

local causes. It is met with (1) as a sequence of lobar pneumonia. This

rarely occurs in a previously healthy person—more commonly in the de-

bilitated or in the diabetic subject. (2) Gangrene is very prone to follow

the aspiration pneumonia, since the foreign particles rapidly undergo

putrefactive changes. Of a similar nature are the cases of gangrene due

to perforation of cancer of the oesophagus into the lung or into a bronchus.

(3) The putrid contents of a bronchiectatic, more commonly of a tuber-

culous, cavity may excite gangrene in the neighboring tissues. The press-

ure bronchiectasis following aneurism or tumor may lead to extensive

sloughing. (4) Gangrene may follow simple embolism of the pulmonary

artery. More commonly, however, the embolus is derived from a part

which is mortified or comes from a focus of bone disease. Lastly, gan-

grene of the lung may occur in conditions of debility during convales-

cence from protracted fever—occasionally, indeed, without our being able

to assign any reasonable cause.

Morbid Anatomy.—Laennec, who first accurately described pul-

monary gangrene, recognized a diffuse and a circumscribed form. The

former, though rare, is sometimes seen in connection with pneumonia,

more rarely after obliteration of a large branch of the pulmonary artery.

It may involve the greater part of a lobe, and the lung tissuejs^courerted

into a horribly offensive greenish-black mass, torn and ragged m theceHTr^.

In the circumscribed form there is well-marked limitation between the

gangrenous area and the surrounding tissue. The focus may be single or

there may be two or more. The lower lobe is more commonly affected

than the upper, and the peripheral more than the central portion of the

lung A gangrenous area is at first uniformly greenish bro^^^l m color

;

but softening rapidly takes place with the formation of a cavity with

shreddy, irregular walls and a greenish, offensive fluid^ The lung tissue

in the immediate neighborhood shows a zone -^Tdeip congestion, often

consolidation, and outside this an intense oedema. In the embolic cases

the plugged artery can sometimes be found. When rapidly extending,

vessels may be opened and violent ha3morrhage ensue. Perforation of the

pleura is not uncommon. The irritating decomposing matenal usually

excites the most intense bronchitis. Embolic processes are not infrequent.

There is a remarkable association in some cases between circumscribed
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gangrene of the lung and abscess of the brain. I have seen two such

cases. One of these, a young man, an Arab, was brought to the Uni-
versity Hospital, almost exsanguine from pulmonary hemorrhage. He
gradually recovered. There were very limited signs in the middle lobe

of the right lung, which persisted, but no bacilli were found. There was
no fetor of the breath. Weeks afterward he developed severe headache,
and in a few days became comatose and died. There was. a circumscribed
area of healing gangrene at the margin of the lung with great increase of

fibrous tissue about it.
.
The artery going to this somewhat wedge-shaped

area was obliterated. The contents of the encapsulated cavity were very
fetid. There was a large limited abscess in the parieto-temporal region
on the right side.

Symptoms and Course.—Usually definite symptoms of local pul-
monary disease precede the characteristic features of gangrene. These,
of course, are very varied, depending on the nature of the trouble. The
sputum is very characteristic. It is intensely fetid—usually profuse—
and, if expectorated into a conical glass, separates into three layers—

a

greenish-brown, heavy sediment ; an intervening thin liquid, which some-
times has a greenish or a brownish tint

;
and, on top, a thick, frothy layer.

Spread on a glass plate, the shreddy fragments of lung tissue can readily
be picked out. Microscopically, elastic fibres are found in abundance,
with granular matter, pigment grains, fatty crystals, bacteria, and lepto-
thrix. It is stated that elastic tissue is sometimes absent, but I have never
met with such an instance. The peculiar plugs of sputum which occur
in bronchiectasy are not found. Blood is often present, and, as a rule, is

rmuch altered. The sputum has, in a majority of the cases, an intensely

^

fetid odor, which is communicated to the breath and may permeate the
entire room. It is much more offensive than in fetid bronchitis or iu
abscess of the lung. The fetor is particularly marked when there is free
communication between the gangrenous cavities and the bronchi. On
several occasions I have found, post mortem, localized gangrene, which
had been unsuspected during life, and in which there had been no fetor
of the breath.

The physical signs, when extensive destruction has occurred, are those
of cavity, but the limited circumscribed areas may be difficult to detect.
-Bronchitis is always present.

Among the general symptoms may be mentioned fever, usually of
moderate grade

;
the pulse is rapid, and very often the constitutional de-

pression is severe. But the only special features indicative of gangrene
are the sputa and the fetor of the breath. The patient generally sinks
irom exhaustion. Fatal hemorrhage may ensue. I have already men-
tioned a case in which a hemorrhage from a circumscribed gangrene
nearly proved fatal, and I have seen one fatal instance after pneumonia.

Treatment.—The treatment of gangrene is very unsatisfactory. The
indications, of course, are to disinfect the gangrenous area, but this is
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often impossible. An antiseptic spray of carbolic acid may be employed.

A good plan is for the patient to use over the mouth and nose an inhaler,

which may be charged with a solution of carbolic acid or creosote. If the

signs of cavity are distinct an attempt should be made to cleanse it by

direct injections of an antiseptic solution. If the patient's condition is

good and the gangrenous region can be localized, an attempt should be

made to treat it surgically. Successful cases have been reported. The

general condition of the patient is always such as to demand the greatest

care in the matter of diet and nursing.

VII. ABSCESS OF THE LUNG.

Etiology.—Suppuration occurs in the lung under the following

conditions : (1) As a sequence of inflammation, either lobar or lobular.

Apart from the purulent infiltration this is unquestionably rare, and even

in lobar pneumonia the abscesses are of small size and usually involve, as

Addison remarked, several points at the same time. On the other hand,

abscess formation is extremely frequent in the deglutition and aspiration

forms of lobular pneumonia. After wounds of the neck or operations

upon the throat, in suppurative disease of the nose or larynx, occasionally

even of the ear (Volkmann), infective particles reach the bronchial tubes

by aspiration and excite an intense inflammation which, often ends m
suppuration. Cancer of the oesophagus, perforating the root of the lung

or into the bronchi, may produce extensive suppuration. The abscesses

vary in size from a walnut to an orange, and have ragged and irregular

walls, and purulent, sometimes necrotic, contents.

(2) Embolic, so-called metastatic, abscesses, the result of infectious

emboli, are extremely common in a large proportion of all cases of pyaemia.

They may occur in enormous numbers and present very definite char-

acters. As a rule they are superficial, beneath the pleura, and often

wedge-shaped. At first firm, grayish red in color, and surrounded by a

zone of intense hyperemia, suppuration soon follows with the formation

of a definite abscess. The pleura is usually covered with greenish lymph,

and perforation sometimes takes place with the production of pneumo-

^^m' Perforation of the lung from Avithout, lodgment of foreign bodies,

and, in the right lung, perforation from abscess of the liver or suppurating

echinococcus cyst are occasional causes of pulmonary abscess.^

(4) Suppurative processes play an important part m chronic pulmonary

tuberculosis, many of the symptoms of which are due to them.

Symptoms. -Abscess following pneumonia is easily recognized by

an ag^vation of the general symptoms and by the physical signs of cav-

ity and the characters of the expectoration. Embolic abscesse ann

often be recognized, and the local symptoms are generally masked in the
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general pyaemic manifestations. The characters of the sputum are of great
importance in determining the presence of abscess. The odor is offensive,

yet it rarely has the horrible fetor of gangrene or of putrid bronchitis.

In the pus fragments of lung tissue can be seen, and the elastic tissue may
be very abundant. The presence of this with the physical signs rarely
leaves any question as to the nature of the trouble. Embolic cases usually
run a fatal course. Kecovery occasionally occurs after pneumonia.

Medicinal treatment is of little avail in abscess of the lung. When
well defined and superficial, an attempt should always be made to open
and drain it. A number of successful cases have already been treated in
this way.

VIII. PNEUMONOKONIOSIS.

Under this term, introduced by Zenker, are embraced those diseases of
the lungs due to the inhalation of dusts in various occupations. They

• have received various names, according to the nature of the inhaled
iparticles—anthracosis, or coal-miner's disease

;
siclerosis, due to the in-

halation of metallic dusts, particularly iron
; chalicosis, due to the inhala-

tion of mineral dusts, producing the so-called stone-cutter's phthisis, or
the " grinder's rot " of the Sheffield workers.

The dust particles inhaled into the lungs are dealt with extensively by
the ciliated epithelium and by the phagocytes, which exist normally in the
respiratory organs. The ordinary mucous corpuscles take in a large num-
ber of the particles, which fall upon the trachea and main bronchi. The
ciha sweep the mucus out to a point from which it can be expelled by
coughing. It is doubtful if the particles ever reach the air-cells, but the
swollen alveolar cells (in which they are in numbers) probably pick them
up on the way. The mucous and the alveolar cells are the normal
respiratory scavengers. In dwellers in the country, in which the air is
pure, they are able to prevent the access of dust particles to the lung
tissue, so that even in adults these organs present a rosy tint, very
flitterent from the dark, carbonized appearance of the lungs of dwellers in
cities. When the impurities in the air are very abundant, a certain pro-
portion of the dust particles escapes these cells and penetrates the mucosa,
reachmg the lymph spaces, where they are attacked at once by the cells
01 the connective-tissue stroma, which are capable of ingesting and retain-
ing a large quantity In coal-miners, coal-heavers, and others whose
occupations necessitate the constant breathing of a very dusty atmosphere
even these forces are insufficient. Many of the particles enter the lymph

] m r.rl'
^'''''''^^ ^""^ ^^""^"^ beautiful researches, are carried

t

JiJ to the lymph nodules surrounding the bronchi and blood-vessels- (2)

betwJf^r^''^"'/'^*"
^'^'"^^ P^^^^^"' ^^''^ l^dge in' and

t th sub.f! \T rr*'' "^'^"^ ^"^^^^ ^y^^^^ channels tothe substernal, bronchial and tracheal glands, in wliich the stroma cells of
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the follicular cords dispose of them permanently and prevent them from

entering the general circulation. Occasionally in anthracosis the carbon

o-rains do reach the general circulation, and the coal dust is found in the

liver and spleen. As Weigert has shown, this occurs when the densely

pigmented bronchial glands closely adhere to the pulmonary veins, through

the walls of which the carbon particles pass to the general circulation.

The lung tissue has a remarkable tolerance for these particles, probably

because a large proportion of them is warehoused, so to speak, in pro-

toplasmic cells. By constant exposure a limit is reached, and there is

brought about a very definite pathological condition, an interstitial sclero-

sis In coal-miners this may occur in patches, even before the lung tissue

is uniformly infiltrated with the dust. In others it appears only after the

entire organs have become so laden that they are dark m color, and an

I ink-like juice fiows-from the cut surface. The lungs of a miner may be

(
black throughout and yet show no local lesions and be everywhere

\ crepitant.
-, . , i

•

As already mentioned, the particles are deposited m large numbers m-

the follicular cords of the tracheal and bronchial glands and of the pen-
j

bronchial and peri-arterial lymph nodules, and in these they finally excite r

proliferation of the connective-tissue elements. It is by no means un-/

common to find in persons whose lungs are only moderately carbonizedj

the bronchial glands sclerosed and hard. In anthracosis the fibroid

changes usually begin in the peri-bronchial lymph tissue and m the early

stage of the process the sclerosis may be largely confined to these regions.

A Nova Scotian miner, aged thii^ty-six, died under niy care, at the Mont-

real General Hospital, of black small-pox, after an illness of a few days-

In his lungs (externally coal-black) there were round and linear patches

ranging in size fi-om a pea to a hazel-nut, of an intensely black color, an-

less and firm, and surrounded by a crepitant tissue slate-gray in coloi

In the centre of each of these areas was a small bronchus. Many of them

were situated Just beneath the pleura, and formed typical examines of

limited fibroid Lncho-pneumonia. In addition there is

^^fj'^^^
ingof the alveolar walls, particularly m certam areas. By the giaduai

oLscence of these fibroid patches large portions of 1- lu„
converted into firm grayish-black, in the -f / t'X ci of^^^

gray, in the case of the stone-worker-areas of cirrhosis. In the case of a

Coinish miner, aged sixty-three, who died under my care, one of these

fibroid areas measured 18 by 6 cm. and 4-5 cm. ^^^^P*^'
. .

^^^-.j,

A second important factor in these cases is

^^^'^'l^ ^t^^nsl
is present in a large proportion and really causes the chief symptoms. A

STthe occui?ence of emphysema, which is ^o^^^^2:p:>
ated with long-standing cases of pneumonokoniosis. ^^i^

far described, unless the cirrhotic area is unusually
^^l^^f'^

present the ieatures of chronic ^^-nchitis with emphyse^^^^^^^^^^^

another element comes into play. In the fibroid areas softening occui^,
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,

probably a process of necrosis similar to that by which softening is pro-
duced in fibro-myomata of the uterus. At first these are small and con-
tain a dark liquid. Charcot calls them, as already mentioned, tilceres du
pbumon. They rarely attain a large size unless a communication is
formed with the bronchus, in which case they may become converted
into suppurating cavities. The question has been much discussed of
late as to what part the tubercle bacillus plays in these cases of pneu-
monokoniosis with cavity formation. In some instances there is cer-
tainly a tuberculous process ingrafted, but that large excavations may
occur, or in other instances bronchiectasis without the presence of bacillis,
I have convinced myself by the examination of several characteristic spec-
imens.

The siderosis induced by the oxide of iron causes an interstitial pneu-
monia similar to anthracosis. Workers in brass and in bronze are liable
to a similar affection.

Chalicosis, due to the deposit of particles of silex and alumina, is
found m the makers of mill-sfones, particularly the French mill-stones,
and also in knife and axe grinders and stone-cutters. Anatomically, this
form is characterized by the production of nodules of various sizes, which
are cut with the greatest difficulty and sometimes present a curious gray-
ish, even glittering, crystalloid appearance.

Workers in flax and in cotton, and grain-shovellers are also subiect to
these chronic interstitial changes in the lungs. In all these occupations

:

as shown by Greenhow, to whose careful studies we owe so much of our
knowledge of these diseases, the condition of the lung may ultimately be

: almost identical.

The symptoms do not come on until the patient has worked for a vari-
'

!n ] f.7 I
^''''^ atmosphere. As a rule there are cough

bility. The coincident emphysema is responsible in great part for the

t ttatrif
^^^^^^^^^ P^tifnts. VeXe !

cos?s v'vV r '
^^^^'^r-^-*'

Profuse; in a case of anthra-

h reZt " r'l'
''-'^'"'^ " ^iSksEit- in a case of chalicosisthere may be seen under the microscope-ti^Tfeiht angular particles of

i reZ ? '\ r '"P^"^"*^^ '^'y ^^-^ ^-^--"y Present. It

L 7Z ^ r " '^^^ ^ coal-miner may continiie to bring
«P sputum laden with coal particles even when there are only sign!

lis of T''^"".
'''''' P'^'-^-l- contained'in fh

mpt
"

^^^^^^
I- i-tances it appears that an

. grabs ^ * ^''''"'^^'^ ''^ l^^^g^ «^ oi the carbon

-ualI;S:::i-st''^rm''*^^^ expectoration is
y cnaraoteiistic. It must always be borne in mind that chronic
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bronchitis and emphysema form essential parts of the process and that in

late stages there may be tuberculous infection.

The treatment of the condition is practically that of chronic bronchitis

and emphysema.

IX. NEW GROWTHS IN THE LUNGS.

Etiology and Morbid Anatomy.-While primary tumors are

rare secondary growths are not uncommon.

The primary growths of the lung are either encephaloid, scirrhus or

epithelioma. Recent observations show that the latter is the m^ com-

iTiorm. Sarcoma also is occasionally found as a primary growth, and

nrtrUt^^^^^^^^ - of various forms. Mo. common^

vthey follow tumors in the digestive or genito-urinary organs
;
not nfre-

fuently also tumors of the bone. There may be encephaloid, scirrhus, epi-

Llioma, colloid, melano-sarcoma, enchondroma, or osteoma

Primary cancer or sarcoma usually involves only one lung Th|^

onda iTrowths are distributed in both. The primary growth generally

SiSge mass, whic^ Sia^ o^^pfth^ greater par^a^^- ^ccasicm-

allv the secondary growths are solitary and confined chiefly to the pleuia

tln tZlr^^^e Lmple which came under my obsei^a^on in wh.^^^^

disease was secondary to a myelo-sarcoma o the wr.t.

^^J^^^^^J^^^^
occupied a large portion of the left side

f^f^ ^^^^-^^^^^^^^^^

srai:;:rTr^ana airiebb. u. —^-^„,.+;^-r^ +bp Dulmonary tissue, in a

Occasionally they^S^^^T^T^oition mncr^^^^ found both

case of colloid cancer secondary to

-^^^ Ĵ^^^^^^ by circular

lungs voluminous, heavy, only slightly crepitant, ^

"'iraiLe is .est co.mon^ f^r'^i:^':!^^^^

persons over forty are due to this disease.
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Symptoms.—The clinical features of neoplasms of the lungs are by-

no means distinctive, particularly in the case of primary growths. The
patient may, indeed, as noted by Walshe, present no symptoms pointing
to intrathoracic disease. Among the more important symptoms are pain,
particularly when the pleura is involved

; dyspnoea, which is apt to be
paroxysmal when due to pressure upon the trachea

; cough, which may be
dry and painful and accompanied by the expectoration of a dark mucoid
sputum. This so-called prune-juice expectoration, which was present ten
times in eighteen cases of primary cancer of the lung, was thought by
Stokes to be of great diagnostic value.

In many instances there are signs of compression of the large veins,
producing lividity of the face and upper extremities, or occasionally of
only one arm. Compression of the trachea and bronchi may give rise to
urgent dyspnoea. The heart may be pushed over to the opposite side.
The pneumogastric and recurrent laryngeal nerves are occasionally in-
volved in the growth.

Physical Signs.—The patient, according to Walshe, usually lies on the
affected side. On inspection this side may be enlarged and immobile and
the intercostal spaces are obhterated. This is more commonly due to the
effusion than to the growth itself. The external lymph-glands may be
enlarged, particularly the clavicular. The signs, on percussion and aus-
cultation, are varied, depending much upon the presence or absence of
fluid. Signs of consolidation are, of course, present ; the tactile fremitus
IS absent and the breath-sounds are usually diminished in intensity Oc-
casionally there is typical bronchial breathing. Among other symptoms
may be mentioned fever, which is present in a certain number of cases.
Ji^maciation is_ not necessarily extreme. The duration of the disease is
from SIX to eight months. Occasionally

,
the disease runs a very acute

course, as noted by Carswell. Cases are reported in which death occurredm a month or six weeks, and in one instance-Jaccoud-the patient diedm a Aveek from the onset of the symptoms.
Diagnosis.-In secondary growths this is not difficult. The devel-opment of pulmonary symptoms within a year or two after the removal ofa cancer of the breast, or after the amputation of a limb for osteo-sarcoma,

or the onset of similar symptoms in connection with cancer of the liver,
'

or ot the uterus, or of the rectum, would be extremely suggestive. Inprimary cases the unilateral involvement, the anomalous character of the

I f
j. '^^^^^ of prune-juice expectoration, the progress-ve wasting, and the secondary involvement of the cervical glands are the

I important points in the diagnosis.

c of p'llbgrtl ir~^^^ (Harris, Journal
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Y. DISEASES OF THE PLEUKA.

I. ACUTE PLEURISY.

Anatomically, the cases may be divided into dry or adhesive pleurisy

and pleurisy with effusion. Another classification is into primary or sec-

ondary forms. According to the course of the disease, a division may be

made into acute and chronic pleurisy, and as it is impossible, at present,

to group the various forms etiologically, this is perhaps the most satisfac-

tory division. The following forms of acute pleurisy may be considered

:

I. EiBKiFOUS OR Plastic Pleurisy.

In this the pleural membrane is covered by a sheeting of lymph of

variable thickness, which gives it a turbid, granular appearance, or the

fibrin may exist in distinct layers. It occurs (1) as an independent affec-

tion, following cold or exposure. This form of acute plastic pleurisy

without fluid exudate is not common in perfectly healthy individuals.

Oases are met with, however, in which the disease sets in with the usual

symptoms of pain in the side and slight fever, and there are the physical

signs of pleurisy as indicated by the friction. After persisting for a few

days, the friction murmur disappears and no exudation occurs,- Union

takes place between the membranes, and possibly the pleuritic adhesions

which are found in such a large percentage of all bodies examined after

death originate in these slight fibrinous pleurisies.

Pibrinous pleurisy occurs (2) as a__secondary process in acute_disease8

of thn^I5El^i:Hhi:s pneumonia^ which is always accompanied by a certain

aS^'of pleuris^;^^ly of this form. Cancer, abscess, and gangrene

also cause plastic pleurisy when the surface of the lung becomes involved

This condition is specially associated in a large number of cases wi h

tuberculosis. Pleural pain, stitch in the side, and a dry cough, with

marked friction sounds on auscultation are the initial phenomena m

many instances of phthisis. The signs are usually basic, but Burney leo

has recently called attention to the frequency with which they occur at

the apex.

II. Sero-fibrinous Pleurisy.

In a maiority of cases of inflammation of the pleura there is, with the

fibrin, a variable amount of fluid exudate, which produces the condition

known as pleurisy with effusion.
• , j +1ip

Etiology.-Eor generations physicians have considered cold the

potent factfr in inducing pleurisy. This may be true m
--j;-;^^^^^

modern views of serous inflammations scarcely recognize cold
^^^H'^^

more than a predisposing agent, which permits the

f^^J^^'^^,
micro-organisms. We have not yet, however, brought alLthe^acute,^
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risies into the category of microbic affections, and the fact remains that

p!eunsj_dosajQlk great rapidity a sudden wettingoFa chilCUf'lafe'

years an attempt has been maae, particularly hy French writers7*to show
that the majority of acute pleurisies are tuberculous. In this connection

the following facts may be admitted : (1) In a limited number of cases

of pleurisy coming on abruptly in healthy persons the disease has been

shown

—

(a) by post-mortem, in cases of accidental or sudden death, (i) by
the subsequent history—to be tuberculous

; (2) in a larger proportion of

those cases which come on insidiously in persons who have been in failing

health or who are delicate the disease is tuberculous from the outset
; (3)

the acute pleurisy, which occurs as a secondary, often a terminal, event in

chronic affections, such as cirrhosis of the liver, Bright's disease, and
cancer, is very frequently tuberculous. I confess that the more carefully

I have studied the question the larger does the proportion appear to be of

primary pleurisies of tuberculous origin. The subsequent history of cases

of acute pleurisy forces us to conclude that in at least two thirds of the

cases it is a curable affection. This may well be so, according to our pres-

ent ideas of local tuberculous disease. One of the most interesting con-
tributions to this question has been made from the records of Henry I.

Bowditch, of Boston, to whom we are indebted for so many important
contributions to our knowledge of pleurisy.* Of 90 cases of acute pleu-
risy which had been under observation between 1849 and 1879, 32 died
of or had phthisis—a percentage large enough to indicate what an impor-
tant role tuberculosis plays in the etiology of this disease.

Morbid Anatomy.—In sero-fibrinous pleurisy the serous exudate
is abundant and the fibrin is found on the pleural surfaces and scat-

tered through the fluid in the form of flocculi. The proportion of
these constituents varies a great deal. In some instances there is very

i little membranous fibrin ; in others it forms thick, creamy layers and ex-

1
ists in the dependent part of the fluid as whitish, curd-like masses. The

I fluid of sero-fibrinous pleurisy is of a lemon color, either clear or slightly
t turbid, depending on the number of formed elements. In some instances
I it has a dark-brown color. The microscopical examination of the fluid
• shows leucoc3rtes, occasional swollen cells, which may possibly be derived
I from the pleural endothelium, shreds of fibrillated fibrin, and a variable
number of red blood-corpuscles. On boiling, the fluid is found to be rich
m albumen. Sometimes it coagulates spontaneously- Its composition
closely resembles that of bipod-serum. Cholesterin, uric acid, and sugar

'
are occasionally found. The amount of the effusion varies from a half to

f four litres.

Thelung in acute sero-flbrinous pleurisy is more or less compressed. If
' exudation is limited the lower lobe alone is atelectatic ; but in an exten-
s sive effusion which reaches to the clavicle the entire lung will be found

* Vincent Y. Bowditch, in Boston Medical and Surgical Journal, 1889.
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lying close to the spine, dark and airless, or even bloodles3—i. e., car-

nified.

In large exudations the adjacent organs are displaced. In large right-

sided pleurisies the liver is much depressed. Rather varying statements

are made with reference to the position of the heart and as to whether or

not it rotates on its axis. In a number of post-mortems I have carefully

studied its position, both in pneumothorax and in large effusions, and can

speak with some degree of certainty on the following points : (1) Even in

the most extensive left-sided exudation there is no rotation of the apex

of the heart, which in no case was to the right of the mid-sternal line
;^

(3) the relative position of the apex and base is usually maintained
;
in

some instances the apex is lifted, in others the whole heart lies more trans-

versely
; (3) the right chambers of the heart occupy the greater portion of

the front, so that the displacement is rather a definite dislocation of the

mediastinum, with the pericardium, to the right, than any special twisting

of the heart itself
; (4) the kink or twist in the inferior vena cava described

by Bartels was not present in any of the cases.

Symptoms.—Prodromes are not uncommon, but the disease may set

in abruptly with a chill, followed by fever and a severe pain in the side.

It is remarkable, however, with what frequency the disease comes on in-

sidiously. The pain in the side is the most distressing symptom, and is

usually referred to the nipple or axillary regions. It must be remembered,

however, that pleuritic pain may be felt in the abdomen or low down m

the back, particularly when the diaphragmatic surface of the pleura is

involved. It is lancinating, sharp, and severe, and is aggravated by cough.

At this early stage, on auscultation, sometimes indeed on palpation, a dry

friction rub can be detected. The fever rarely rises so rapidly as in pneu- .

monia, and does not reach the same grade. A temperature of from 102

to 103° is an average ppexia^It may drop to normal at the end of a

^^^^k^rlen di'yswithout the appearance of any definite change m the

physical signs, or it may persist for several weeks. The temperature of

the affected is higher than that of the sound side. Cough is an early

symptom in acute pleurisy, but is rarely so distressing or so frequent as m

pneumonia. There are instances in which it is absent. The expectora-

tion is usually slight in amount, mucoid in character, and occasionally

streaked with blood.

At the outset there may be dyspnoea, due partly to the fever and partly

to the pain in the side. Later it results from the compression of the lung,

particularly if the exudation has taken place rapidly. When, however

the fluid is effused slowly, one lung may be entirely compressed without

inducing shortness of breath, except on exertion, and the Patient will he

quietly in bed without evincing the slightest respiratory distress. When the

effusion is large the patient usually prefers to lie upon the affected side

Physical SigTiS.-Inspection shows some degree of immobility on the

affected side, depending upon the amount of exudation, and m large effu-
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sions an increase in volume, wliich may appear to be much more than it

really is as determined by mensuration. The intercostal spaces are oblit-

erated. In right-sided eifusions the apex beat may be lifted to the fourth
interspace or be pushed beyond the left nipple, or may even be seen in the
axilla. When the exudation is on the left side the heart's impulse may
not be visible; but if the effusion is large it is seen in the third and
fourth spaces on the ri^ht side, and sometimes as far out as the nipple,

or even beyond it.

Palpation enables us more successfully to determine the deficient

movements on the affected side, and the obliteration of the intercostal

spaces, and more accurately to define the position of the heart's impulse.
In simple sero-fibrinous effusion there is rarely any oedema of the chest
walls. It is scarcely ever possible to obtain fluctuation. Tactile fremitus
is greatly diminished or abolished. If the effusion is slight there may be
only enfeeblement. The absence of the voice vibrations in effusions of
any size constitutes one of the most valuable of physical signs. In children
there may be much effusion with retention of fremitus. In rare cases the
vibrations may be communicated to the chest walls through localized
pleural adhesions.

Mensuration.— the cyrtometer, if the effusion is excessive, a
difference of from half an inch to an inch, or even, in large effusions, an
inch and a half, may be found between the two sides. Allowance must
be made for the fact that the right side is naturally larger than the left.

With the saddle-tape the difference in expansion between the two sides
can be conveniently measured.

Percussion.—Eavlj in the disease, when the pain in the side is severe
and the friction murmur evident, there may be no alteration, but with
the gradual accumulation of the fluid the resonance becomes defective,

f^^f^ finally giYe3_place to absolute dulness. From day to day the gradual
increai^Tnieighrof the fluid' may be studied. In a pleuritic effusion
rising to the fourth rib in front, the percussion signs are usuaHy very
suggestive. In the subclavicular region the attention is often aroused at
once by a tympanitic note, the so-called Skoda's resonance, which is
heard

^

perhaps more commonly in this situation with pleural effusion
than in any other condition. It shades insensibly into a flat note in the
lower mammary and axillary regions. Skoda's resonance may be obtained

:

also behind, just above the limit of effusion. Th_e dulness has a peculiarly
I resistantj wooden fpiality, differing from_that of pneumonia and readily
1 recognized by skilled fingers. It has long been known that when the
1

patient is m the erect posture the upper line of dulness is not horizontal,
but is higher behind than it is in front, forming a parabola. Ellis and
Wariand, of Boston, who have made a careful study of -this question, state

I that the line of dulness from behind forward may sometimes be repre-
> sented by a curved line resembling the letter S. The condition is fully
( considered m Garland's exhaustive work on Pneumo-dynamics
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On the right side the dulness passes without change into that of the

liver On the left side in the nipple line it extends to and may obliterate

Traube's semilunar space. If the efEusion is moderate, the phenomenon

of movable dulness may be obtained by marking carefully, in the sittmg

posture, the upper limit in the mammary region, and then in the recum-

bent posture, noting the change in the height of dulness. This infallible

sign of fluid cannot always be obtained. In very copious exudation the

dulness may reach the clavicle and even extend beyond the sternal mar-

gin of the opposite side.
-,, , v a

AuscuUation.-E^rlj in the disease a friction rub can usually be heard,

which disappears as the fluid accumulates. It is a to-and-fro dry rub,

close to the ear, and has a leathery, creaking character. There is another

pleural friction sound which closely resembles, and is scarcely to be dis-

tinguished from, the flne crackling crepitus of pneumonia. This may be

heard at the commencement of the disease, and also, as pointed out in

1844 by MacDonnell, Sr., of Montreal, when the effusion has receded and

the pleural layers come together again.

With even a slight exudation there is weakened or distant breathing.

Often inspiration and expiration are distinctly audible, though distant,

and have a tubular quality. Sometimes only a puffing tubiilar expiration

is heard, which may have a metallic or amphoric quality. Loud resonant

rdles accompanying this may forcibly suggest a cavity. T^^^^P^^^jd^^^^

cavernous signs are met with more frequently m clii dren, and often lead

to error in diagnosis. Above the line of dulness the breath-sounds are

usually harsh and exaggerated, and may have a tubular quahty,
_

The vocal resonance is usixally diminished or absent. The whispered

voice is said to be transmitted through a serous and not through a puru-

lent exudate (Baccelli's sign). There may, however, be mtensification-

bronchophony. The voice sometimes has a curious nasal, squeaking char-

acter, which was termed by Laennec cegophony, from its siipposed resem-

blance to the bleating of a goat In typical form this is not—n
J>^^

it is by no means rare to hear a curious twang-hke quality m the voice,

particularly at the outer angle of the scapula.
u ^pU^

In the examination of the heart in cases of pleuritic effusion it is wel

to bear in mind that when the apex of the heart lies beneath ^^^^^^^^
\ there may be no impulse. The determination of the situation of the organ

/

mav rest with the position of maximum loudness of the sounds. Over the

Zw organ a^tolic murmur may be heard. When the lappet of

W over th! pericardium is involved on either side there may be a pleuro-

pericardiai friction. A kucocytosis is usually present.

.fter ner-

The course of acute sero-fibrinous pleurisy is very variable. After per

Bistint for a week pr ten days the fever subsides, the cough and pain d

appear and a slight eHusion may be quickly absorbed. In cases m wh h

Zr^sion reals as high as the fourth rib recovery .s -ually slower

Many instances come under observation for the first time, after t^o
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three weeks' indisposition, with the fluid at a level with the clavicle. The
fever may last from ten to twenty days without exciting anxiety, though,

as a rule, in ordinary_2l_euiusy_froin cold, as we say, the temperature in

cases of modei-ate severity is normal within eight or ten.^ays. Left to

itself the natural tendency is to resorption ; hut this may take place very

slowly. With the absorption of the fluid there is a redux-frictiopi, crep-

itus, either leathery and creaking or crackling and rale-like, and for

months, or even longer, the defective resonance and feeble breathing are

heard at the base. Eare modes of termination are perforation and dis-

charge through the lung, and externally through the chest wall, examples
of which have been recorded by Sahli.

A sero-fibrinous exudate may persist for months without change, par-

ticularly in tuberculous cases, and will sometimes reaccumulate after aspi-

ration and resist all treatment. After persistence for more than twelve

months, in spite of repeated tapping, a serous effusion was cured by inci-

sion without deformity of the chest (S. West). The change of the exudate
into pus will be spoken of in connection with empyema. Death is a rare

termination of sero-fibrinous effusion. When one pleura is full and the
heart is greatly dislocated the condition, although in a majority of cases

producing remarkably little disturbance, is not without risk. Sudden death
may occur, and its possibility under these circumstances should always be
considered. I have seen two instances—one in right and the other in left

sided effusion—both due, apparently, to syncope following slight exertion,
such as getting out of bed. In neither case, however, was the amount of
fluid excessive. Weil, who has studied carefully this accident, concludes
as follows

: (1) That it may be due to thrombosis or embolism of the heart
or pulmonary artery, oedema of the opposite lung, or degeneration of the
heart muscle; (3) such alleged causes as mechanical impediment to the cir-

culation, owing to dislocation of the heart or twisting of the great vessels,

require further investigation. Death may occur without any premonitory
symptoms.

III. Purulent Plbueisy {Empyema).

Etiology.—Pus in the pleura is met with nnder the following con-
ditions: («) As a sequence of acute sero-fihrinous pleurisy. It is not
always easy to say why, in certain cases, the exudate becomes purulent.
It rarely does so in the acute pleurisies of healthy individuals. In chil-
dren_n^y_cases_are_j)ro^ Aspiration,
which is said to favor the occurrence of empyemaTm^my experience does
so very rarely, {b) Purulent pleurisy is common as a secondary inflam-
mation in various infectious diseases, among which scarlet fever takes
the flrsT place. It has long boon known that the pleurisy superven-
ing m the convalescence of this disease is almost always purulent. It
should be remembered that it is latent in its onset, and that there may be
no pulmonary symptoms. The pleurisy following typhoid fever is also
usually purulent. Other infectious diseases—measles and whooping-cough
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—are more rarely followed by this complication. Of late years especial

attention has been paid to the connection of pneumonia with empyema,

and it has been shown that very many cases come on insiduously either in

the course of or during convalescence faom this disease
;
and, lastly, a lim-

ited number of tuberculous pleurisies early become purulent, (c) Em-

pyema results from local causes—fracture of the rib, penetrating wounds,

malignant disease of the lung or oesophagns, and, perhaps most frequently

of all, the perforation of the pleura by tuberculous cavities.

The bacteriology of empyema is of great importance. A sterile exu-

date suggests tuberculosis. In many cases the pneumococci are present,

and these, as a rule, run a very favorable course. The streptococci are

found most commonly in the secondary cases in connection with septic

processes. In a few instances psorosperms have been present.

Morbid Anatomy.—On opening an empyema post mortem, we

usually find that the effusion has separated into a clear, greenish-yellow

serum above and the thick, cream-like pus below. The fluid may be

scarcely more than turbid, with flocculi of fibrin through it. In other in-

stances it is uniformly thick and creamy, witho\it any fibrin. It usually

has a heavy, sweetish odor, but in some instances—particularly those fol-

lowing woands—it is fetid. In cases of gangrene of the lung or pleura

the pus has a horribly stinking odor. Microscopically it has the charac-

ters of ordinary pus. The pleural membranes are greatly thickened, and

present a grayish-white layer from 1 to 2 mm. in thickness. On the

costal pleura there may be erosions, and in old cases fistulous communica-

tions are common. The lung may be compressed to a very small limit,

and the visceral pleura also may show perforations.

Symptoms.—Purulent pleurisy may begin abruptly, with the symp-

toms already described. More frequently it comes on insidiously m the

course of other diseases or follows an ordinary sero-fibrinous pleurisy.

There may be no pain in the chest, very little cough, and no dyspn^ii,

unless the side is very full. Symptoms of septic infection are rarely

wanting. If in a child, there is a gradually developing pallor and weak-

ness ; sweats occur, and there is irregular fever. A cough is by no means

constant. The leucocytes are usually much increased ;
m one fatal case

they numbered 115,000 per cubic millimetre.

Physical Signs.—Practically they are those already considered m pieu-

risv with effusion. There are, however, one or two additional points to

be mentioned. In empyema, particularly in children, the_disproportioii

between the sides may be extreme. The intercostal spaces may not onl^.

be obliterated, but may bulge, Much more frequently there is cBdema of

the chest walls. The network of subcutaneous veins may be very distinct.
the cnest waus. j. uc ucuvunv ..x — -

, , 7«,/,7

It must not be forgotten that in children the breath-sounds rn^^^Z
and tulular over a purulent effusion of considerable size. ^^^P^^

pectoriloquy is usually not heard in empyema Baccelh s sign). The dis

Lation of the heart and the displacement of the liver are more marked
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in empyema than in sero-fibrinous effusion—probably, as Senator suggests,

owing to the greater weight of the fluid.

A curious phenomenon associated generally with empyema, but which

may occur in the sero-fibrinous exudate, is pulsating pleurisy, first de-

scribed by MacDonnell, Sr., of Monti-eal. Of 42 cases 39 occurred on

the left side. In all but one case the fluid was purulent. Pneumothorax
may be present. There are two groups of cases, the intrapleural pulsat-

ing pleurisy and the pulsating empyema necessitatis, in which there is an
external pulsating tumor, '^o satisfactory explanation has been offered

how the heart impulse is thus forcibly communicated through the effiision.^

Empyema is a chronic affection, which in a few instances terminates

naturally in recovery, but a majority of cases, if left alone, end in death.

The following are some modes of natural cure : («) By absorption of

the fluid. In small effusions this may take place gradually. The chest

wall sinks. The pleural layers become greatly thickened and enclose be-

tween them the inspissated pus, in which lime salts are gradually deposited.

Such a condition may be seen once or twice a year in the post-mortem
room of any large hospital, {b) By perforation of the lung. Although
in this event death may take place rapidly, by inundation of the bronchial

tubes, yet in many cases it occurs gradually and recovery follows. Since

1873, when I saw a case of this kind in Traube's clinic, and heard his

remarks on the subject, I have seen a number of instances of the kind
and can corroborate his statement as to the favorable termination of many
of them. Empyema may discharge either by opening into the bronchus
and forming a fistula, or, as Traube pointed out, by producing necrosis of
the pulmonary pleura, sufficient to allow the soakage of the pus through
the spongy lung tissue into the bronchi. In the first way pneumothorax
usually, though not always, develops. In the second way the pus is dis-
charged without formation of pneumothorax. Even with a bronchial
fistula recovery is possible, (c) By perforation of the chest iv&ll—empyema
necessitatis. This is by no means an unfavorable method, as many cases
recover. The perforation may occur anywhere in the chest wall, but is,

as Cruveilhier remarked, more common in front. It may be anywhere
from the third to the sixth interspace, usually, according to Marshall, in
the fifth. It may perforate in more than one place, and there may be a
fistulous communication which opens into the pleura at some distance
from the external orifice. The tumor, when near the heart, may pulsate.
The discharge may persist for years. In Copeland's Dictionary is men-
tioned an instance of a Bavarian physician who had a pleural fistula for
thirteen years and enjoyed fairly good health.

An empyema may perforate the neighboring organs, the oesophagus,
peritonaeum, pericardium, or the stomach. Very remarkable cases are
those which pass down the spine and along the psoas into the iliac fossa»
and simulate a psoas or lumbar abscess.
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IV. Tuberculous Pleurisy.

This has already been considered. Here it is sufficient to say that it

occurs as : (a) An acute affection, accompanied by abundant sero-fibrinous

fluid. In this category come certainly a proportion of the cases regarded

as acute pleurisy from cold, {h) As a subacute affection, latent in its

origin and insidious in its course, frequently preceding the development

of or coming on concurrently with pulmonary tuberculosis, (c) As an

acute pleurisy, the result of direct extension from the lung in cases of

-well-marked phthisis, and in which the fluid may be either sero-fibrinous

or purulent, (d) Chronic adhesive tuberculous pleurisy, which may be

unilateral or bilateral, unaccompanied by exudation and characterized ly

great thickening of the pleural membranes, in which are tubercles and

caseous masses of varying sizes.

The symptoms and physical signs of tuberculous pleurisy with exuda-

tion do not require any description other than that already given in con-

nection with the sero-fibrinous and purulent forms.

V. Other Varieties of Pleurisy.

I
Hffimorrliagic Pleurisy.—A bloody effusion is met with under the fol

lowing conditions: (a) In the pleurisy of asthenic states, such as cancer,

Brio-ht's disease, and occasionally in the malignant fevers. It is inter-

esting to note the frequency with which hemorrhagic pleurisy is found

in cirrhosis of the liver. It occurred in the very patient m whom Laennee

first accurately described this disease. While this may be a simple

haemorrhagic pleurisy, in a majority of the cases which I have seen it

has been tuberculous.
'

(b) Tuberculous pleurisy, m which the bloody

effusion may result from the rupture of newly formed vessels m the soft

exudate accompanying the eruption of miliary tubercles or it may come

from more slowly formed tubercles in a pleurisy secondary to extensive

pulmonary disease, (c) Cancerous pleurisy, whether primary or second-

ary, is frequently hemorrhagic, (d) Occasionally hemorrhagic exudation

is met with in perfectly healthy individuals, m whom there is not the

slightest suspicion of tuberculosis or cancer. In one such case a large

abfe-bodied man, the patient was to my knowledge healthy and strong

eight years afterward. And, lastly, it must be remembered tl^^t

aspiration the lung may be wounded and blood m this way geXsixed

wifle-ser5-fibrinous exudate. The condition of ^^--^^rr^^^^^e^^
is to be distinguished from hemothorax, due to the rupture of aneurism

or the pressure of a tumor on the thoracic veins.

Diaphragmatic Pleurisy.-Thc inflammation may be limited partly or

chiefly 'to the diaphragmatic surface. This is often a dj^pleur.^^^^^^

there may be effusion, either sero-fibrinous or P"^^^^«^*'
^^^"f^;^.;;';;";

scribed on the diaphragmatic surface. In these cases the pam is lo.^
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the zone of the diaphragm and may simulate that of aoute abdominal dis-

ease. It may be intensified by pressure at the point of insertion of the
diaphragm at the tenth rib. The diaphragm is fixed and the respiration
is thoracic and short. Andral noted in certain cases severe dyspnoea and
attacks simulating angina. As mentioned, the effusion is usually plastic,
not serous. Serous or purulent effusions of any size limited to the dia-
phragmatic surface are extremely rare. Intense subjective with triflino-

objective features are always suggestive of diaphragmatic pleurisy.

Encysted Pleurisy.—The effusion may be circumscribed by adhesions
or separated into two or more pockets or loculi, which communicate with
each other. This is most common in empyema. In these cases there
have usually been, at different parts of the pleura, multiple adhesions by
which the fluid is limited. In other instances the recent false membranes
may encapsulate the exudation on the diaphragmatic surface, for example,
or the part of the pleura posterior to the mid-axillary line. The con-
dition may be very puzzling during life, and present special difficulties in
diagnosis. In some cases the tactile fremitus is retained along certain
hues of adhesion. ^'hie^xploratory needle^ouM^^

Interlobar Pleurisy forms an intei-esting ancfnot uncommon variety.
In nearly every instance of acute pleurisy the interlobular serous surfaces
are also involved and closely agglutinated together, and sometimes the
fluid IS encysted between them. In a recent case of this kind following
pneumonia, there was between the lower and upper and middle lobes of
the right side an enormous purulent collection, which looked at first Hke
a large abscess of the lung. These collections may perforate the bronchi
and the cases present special difficulties in diagnosis.

Diagnosis of Pleurisy.-Acute plastic pleurisy is readily recog-
mzed. In the diagnosis of pleuritic effusion the first question is, Does a
fluid exudate exist? the second. What is its nature? In large effusions
he increase s the size of the affected side, the immobility, the absence oft^yjemitus, together with the displacement of organs,' gW^l^fdlibl^

indications of the presence of fluid. The chief difficulty arises in effusions
of moderate extent when the dulness, the presence of bronchophony,
aand, perhaps, tubular breathing may simulate pneumonia. The chief
points to be borne in mind are : {a) Differences in the onset and in the

ZIT^ ? ' affections,-^^artk^ the initial chill,
rch|hi^h^^fever^more urgent dyspnoea, anOT^isty expectoration, which^g^ze pneup^nia,

(5) Certain physical signs-the morex^cter of the dulness, the greater resistance, and thelS^ed dimmli-
or the ah.o.oe of tactile fren.rtTis-in pleurisy. The auscultatory signs

2 Z^'TTJ^^ ^^'^ Pe^-«i«tence of tubular breath-mg' particularly the high-pitched, even amphoric expiration, heard in

are more commonly obliterated in pleuritic effusion than in pneumonia^ already mentioned, the displacement of organs is a very valuabinrgn
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Nowadays with the hypodermic needle the question is easily settled.

separate small syringe with a capacity of two drachms^ should be reserved

for "exploratory purposes, and the needle sliould be longer and.Jrffigr

than in the ordinary hypodermic instrument. Wii^h careful prelinnnary

disinfection the instrumenf can be used with impunity, and in cases of

doubt the "exploratory puncture should be made without hesitation.

I have never seen the slightest ill effects follow its use. Cases are
j

reported of pneumothorax resulting from it, but they are extremely

rare. The hypodermic needle is especially useful in those cases in which

there are pseudo-cavernous signs at the base. In cases, too, of massive

pneumonia, in which the bronchi are plugged with fibrin, if the patient

has not been seen from the outset, the diagnosis may be impossible with-

out it.

On the left side it may be difficult to difEerentiate a very large peri-

cardial from a pleural effusion. The retention of resonance at the base,

the presence of Skoda's resonance toward the axilla, the absence of dis-

location of the heart-beat to the right of the sternum, the feebleness of

the pulse and of the heart-sounds, and the urgency of the dyspnoea, out

of all proportion to the extent of the effusion, are the chief points to be

considered. Unilateral hydrothorax, which is not at all uncommon m

heart-disease, presents signs identical with those of sero-fibrinous effusion.

Certain tumors within the chest may simulate pleural effusion. It should

be remembered that many intrathoracic growths are accompanied by exu-

dation. Malignant disease of the lung and of the pleura and hydatids of

the pleura produce extensive dulness, with suppression of the breath-

sounds, simulating closely effusion.
. , ^

On the right side abscess of the liver and hydatid cysts may rise

high ihto the pleura and produce dulness and enfeebled breathing. Often
o ^ . . „ . ,• ,1 cl-,r,nlrl PYmtfi snsnicion.

nisrn mbo xne uitjuii* aiiu. jjxw>^^>^v^

in these cases there is a friction sound, which should excite suspicion

and the upper outline of the dulness is sometimes plainly convex. In ail

these instances the exploratory puncture should be made.
_

I

The second question, as to the natu« of the fluid, is quickly decid d

by the use of the needle. The persistent fever, the_occurrence of sweat

,

a leucocytosis, and the incre^eln the pallor suggest the presence of pu|

LlndVen complexion is often sallow and earthy. The unexpec ed,

however, often happens, and repeatedly, in protracted
^-7; "^^

dren when the general symptoms and the appearance of t e patient ha

b en moL strongly suggestive of pus, the syringe has withdrawn c^^

fluid On the other hand, effusions of short duration may be puru ent,

!ven when the general symptoms do not suggest it.

.'^^l^^^^,
raent mav be made with reference to the prognostic import of the bac e

roglTexamination of the aspirated fluid : The presence 0 he
1^^^^^^^^^^

coccus is of favorable significance, as such --s usually g^t
^^^^^

even with a single aspiration. The pus ^^'S--^^'''''!^^^^^

streptococci-are more common in empyema of septic oiigm, and .uca

I
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cases are notoriously less hopeful than others. A sterile fluid indicates in

a majority of instances a tuberculous origin.

Treatment.—At the onset the severe pain may demand leeches,
which usually give relief, but a hypodermic of morphia is more effective.

The Paquelin cautery may be lightly but freely applied. It is well to
administer a mercurial or saline purge . Fixing the side by careful strap-
ping with long strips of adhesive plaster, which should pass well over the
middle line, drawn tightly and evenly, gives great relief, and I can cor-
roborate the statement of F T. Eoberts as to its efl[icacy. Cupping, wet

• or dry, is now seldom employed. Blisters are of no special service in the
: acute stages, although they relieve the pain. The ice-bag may be used as
:
in pneumonia. The general treatment of the early stage should be rest

:
in bed and a liquid diet. Medicines are rarely required. 9A Dove?s

1
powcTermafbe given at night. Mercurials are not indicated.

'

""^iii-the.eSiision has taken place, mustard plasters or iodine, pro-
(ducing slight counter-irritation, appear useful, particularly in the' later
{Stages. The following rational plan is successful in some cases. It is

1 based upon the idea that if the blood serum is depleted or if it is kept
(concentrated, the liquid will be absorbed from the lymph spaces, of which
tthe pleura is one, to equalize the loss. To do this the patient should
lhave_the_daily amoufiijif^liquid food greatly restricte^ni there'ls'^o^'
ffever, a meat diet, with an egg and dry bread and eight to ten ounces
cof liquid m the form of milk or water, should be given. Salt articles of
Hood may be used, but I do not think it necessary to give, as some do,
ddoses of salt. The second element in the treatment is the active depletion
oof blood serum, which is effected in the way introduced by Matthew Hay.
lEvery morning, if the patient is robust, otherwise every second morning,
ffi-om half an ounce to an ounce and a half of Epsom salts is given an hour
hbefore breakfast, m as concentrated a form as is possible. This produces
ocopious hquid discharges. I have seen large exudations disappear rapidlywhen this plan was followed. By acting upon the skin and kidneys^ the
same end may be obtained, but with much less certainty. The vapor or^ot bath may be used and an occasional dose of pilocarpin. Diuretics,mch as digitalis squills, and acetate of potash, may sometimes be required.

bwS ^7,%^°^^^^^' ^« diuretics or diaphoretics in the treatment ofibleunsy with effusion. Iodide of potassium is of doubtful benefit.

and r'T^ r ^^'^'^''Sh satisfactory method

milt r"
'""'"'''^ ^^^^^"^^ b^^omes large or if it re-

g^
the ordinary nghods.offa^^ The credit of introducin7=

^^^^^7^^^^ Wyman, of Cambridge, Masl,and. Henry I Bowditch, of Boston. Years prior to Dieulafoy's work as

rr ? Massachusetts General Hospital and2 advocated repeatedly by Bowditch. As the question is one of some« ^oTelka T/'^
^"'^^'^ conclusions' concerning asfc^pressed more than forty years ago, and which practically represeni
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tlie opinion of to-day : " (1) The operation is perfectly simple, but slightly

painful, and can be done with ease upon any patient in however ad-

vanced a stage of the disease. (2) It should be performed forthwith in

all cases in which there is complete filling up of one side of the chest.

(3) He had determined to use it in any case of even moderate effusion

lasting more than a few weeks and in which there should seem to be

a disposition to resist ordinary modes of treatment. (4) He urged this

practice upon the profession as a very important measure in practical

medicine ;
believing that by this method death may frequently be pre-

vented from ensuing either by sudden attack of dyspnoea or subsequent

phthisis, and, finally, from the gradual wearing out of the powers of

life or inability to absorb the fluid. (5) He believed that this operation

would sometimes prevent the occurrence of those tedious cases of spon-

taneous evacuation of purulent fluid and those great contractions of the

chest which occur after long-continued effusion and the subsequent dis-

charge or absorption of a fluid."

There is scarcely anything to be added to-day to these observations.

When the fluid reaches to the clavicle the indication for aspiration is im-

perative, even though the patient be comfortable and present no signs of

pulmonary distress. The presence of fever is not a contra-mdication

;

indeed, sometimes with serous exudates the temperature falls after aspi^

The operation is exti^emely simple and is practically without risk.

The spot selected fOTiouncture should be either in the seventh intersi^ce

iTth^-mid-axilla or at the outer angle of the scapula in the_^th intei:

I space. The arm of the patient should be brought forward with the hand^

^

on the opposite shoulder, so as to widen the interspaces. Thejieedl^

should be thrust in clojS-toJhe uppeiMnargin.ofJtoib^ as tolvoidTtii^e

• ^S^S^^mI:^!:^^^^^^^^^ of which, however, is an excessively rare

a-ad^^r-ThTfluid should be withdrawn slowly. The amount wil de-

pend on the size of the exudate.
_

If the fluid reaches to the clavicle a

litre or more may be withdrawn with safety.
.

, , ^ . , +

During aspiration U the patient feels faint it ,s best to mterrnpt to

operation, for sndden deatli lias occasionally happened ctarmg Uie jith-

Irawal It is, however, a much less common accident than sudden death

toTies of uU pleura without operation. Cough is a symptom which

LTentW de^^^^^^^ toward the close of aspiration. Though vey pa.nful

need not excite'alarm. French writers have described cas^ of a^bunn-

nous expectoration, associated with dyspnea winch
^^^J^^^lm-

the tapping and prove rapidl, fatal. It must be an excess, ely me com

plication. The conversion of a sero-fibrinons .nto a 1™-;^"
^md .s^

danger which need not be considered. I have never met with an instanc

-'to

°'
is really a surgical affection, and I shall make only a few

general remarks upon its treatment. When it has been determmed bj
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exploratory puncture that the fluid is purulent, aspiration should not be
performed, except as preliminary to operation or as a temporary measure.
Perhaps it is better not to have an exception to this rule, although the
empyemas of children and the pneumonic empyema occasionally get well
rapidly after a single tapping. It is sad to think of the number of liyes
which are sacrificed annually by the failure to recognize that empyema
should be treated as_an_ ordinary abscess, by free incision. The op'eration
dates from the time of Hippocrates and is by no means serious. A ma-
jority of the cases get well, providing that free drainage is obtained^ and
it makes no difference practically what measures are followed so long as
this indication is met. The good results in any method depend upon
the thoroughness with which the cavity is drained. Irrigation of the
cavity is rarely necessary unless the contents are fetid. Sudden collapse
has happened during irrigation and a remarkable accident is the occur-
rence of convulsions. In the subsequent treatment a point of great im-
portance in facilitating the closure of the cavity is the distention of the
lung on the affected side. This may be accomplished by the method
advised by Ralston James, which has been practised with great success in
the surgical wards of the Johns Hopkins Hospital. The patient daily
tor a certain length of time, increasing gradually with the increase of his
strength, transfers by air-pressure water from one bottle to another The
bottles should be large, holding at least a gallon each, and by the arrange-
ment of tubes, as in the Wolff's bottle, an expiratory effort of the patient
torces the water from one bottle into the other. In this way expansion
of the compressed lung is systematically practised. The abscess cavity is
gradually closed, partly by the falling in of the chest wall and partly by
the expansion of the lung. In some instances it is necessary to resect
portions of one or more ribs.

hPotT^ fffr ''-f
"'^''^'^^ empyema with emaciation,

hectic and feeb e rapid pulse, whether the patient could stand the opera-

l lt ? •

"desperate cases the surgeon should never hesitate
CO make a free incision.

II. CHRONIC PLEURISY.

brin utl,
insidiously or may follow an acute sero-W ^

i"'^'
There are cases in whjchjheJHuid persists for monthsithout undergoing any special alteration and without becoming"i^nT

spnnr ; ^ ^'^^^--'^''y The cases are met with (n\ as

^Z^.f^^^-^^ Who^i^exudat^ir;^

J
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zation, and is converted into a layer of firm connective tissue. This pro-

cess goes on at the base, and is represented clinically by a slight grade of

flattening, deficient expansion, defective resonance on percussion, and en-

feebled breathing. After recovery from empyema the flattening and re-

traction may be still more marked. In both cases it is a condition which

can be greatly benefited by pulmonary gymnastics. In these firm, fibrous

membranes calcification may occur, particularly after empyema. It is

not very uncommon to find between the false membranes a small pocket

of fluid forming a sort of pleural cyst. In the great majority of these

cases the condition is one which need not cause anxiety. There may be

an occasional dragging pain at the base of the lung or a stitch in the side^

but patients may remain in perfectly good health for years. ' The most

advanced grade of this secondary dry pleurisy is seen in those cases of em-

pyema which have been left to themselves and have perforated and ulti-

mately liealed by a gradual absorption or discharge of the pus, with retrac-

tion of the side of the chest and permanent carnification of the lung.

Traumatic lesions, such as gunshot wounds, may be followed by an identi-

cal condition. Post mortem, it is quite impossible to separate the layers

of the pleura, which are greatly thickened, particularly at the base, and

surround a compressed, airless, fibroid lung.

(b) Primitive dry pleurisy. This condition may directly follow the

acute plastic pleurisy already described ; but it may set in without any

acute symptoms whatever, and the patient's attention may be called to it

by feeling the pleural friction. A constant effect of this primitive dry

pleurisy is the adhesion of the layers. This is probably an invariable result,

whether the pleurisy is primary or secondary. The organization of the thin

layer of exudation in a pneumonia will unite the two surfaces by delicate

bands. Pleural adhesions are extremely common, and it is rare to examine

a body entirely free from them. They may be limited in extent or univer-

sal. Thin fibrous adhesions do not produce any alteration in the percussion

characters, and, if limited, there is no special change heard on ausculta-

tion. When, however, there is general synechia on both sides the expan-

sile movement of the lung is considerably impaired. We should naturally

think that universal adhesions would interfere materially with the func-

tion of the lungs, but practically we see many instances in which there

has not been the slightest disturbance. The physical signs of total adhe-

sion are by no means constant. It has been stated that there is a marked

disproportion between the degree of expansion of the chest walls and the

intensity of the vesicular murmur, but the latter is a very variable factor,

and under perfectly normal conditions the breath-sounds, with very full

chest expansion, may be extremely feeble.

Is there a primitive dry pleurisy which gradually leads to great thick-

ening of the membranes, and which ultimately may invade the lung and

induce cirrhotic change? Upon this question neithei pathologists nor

clinicians agree. I think that Sir Andrew Clark, in his Lumleian lectures
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at the Eoyal College of Physicians (1885), has made good his claim that
such a disease does exist. At the outset in these cases there is a dry
pleurisy, usually at one base, indicated by the usual signs ; and this per-
sists in spite of all treatment. There is no evidence of fluid ; the general
health may not be much impaired, or there may be slight fever and dis-
turbed digestion. The cases give great anxiety, owing to the natural
suspicion that tuberculosis exists. In time the evidence of dulness is
found at the base. There are feeble breathing and creaking, leathery
friction sounds. There may be commencing retraction of the side. Clini-
cally these cases are of gi-eat interest, and should, I think, be separated
on the one hand, from the condition which follows a healed empyema or
old pleurisy with effusion, and, on the other, from the rare instances of
primitive cirrhosis of the lung. However, in all three states there may
ultimately be an almost identical clinical picture. Anatomically in these
pleuritic cases the pleura, particularly that surrounding the lower lobe
sometimes the entire membrane, is thickened, the two layers are inti-
mately united, and fibrinous bands passing from the pleura traverse the
lung tissue, sometimes dividing it in a remarkable way into sections The
bronchi may present marked dilatations, though this is not always the
case, and the lung tissue is more or less sclerosed. The cases belong to
the group of chronic pneumonias called by Charcot pleurogenous Inmany instances there can be no question as to their non-tuberculous
nature. There are cases, however, in which, with chronic pleurogenous
pneumonia in the lower lobe, there are cavity formations at the apfx and

''''''

hhnfl!^''*^-'.*^?^'^^—
^^''''^^ «^ tuberculous origin. In itboth parieta and costal layers are greatly thickened-perhapf from two

mdrt:r^^^^^^^
fi^-^^' -eous'masZ nd

Z . tr^ T"^
sometimes infiltrated with serum. This may

seen two J''T T'"'^ P^"^^^' - both. I haveX dfed of' T ' ^ y^^---' -ell-nourished Irish girl,

tZr^l " "
'
"'.'^"'^ ""'^ tuberculous lesions. The

^errZZrZ^ ° ^'^^ ^oth pleurae^ere umformly thickened and tuberculous without any fluid exudate

^atru^rdTeXtr ^^^^ ^ -^^^^ ^
insy^XetoTlIf T'*'^^'

vaso-motor phenomena occur in chronic pleu-

^T'or swpnr '.
-ith tuberculosis of an apex. Flush-

StlS^nf ?h'"''"\"f^'^'^ '''' P^^P^^ the common
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III. HYDROTHORAX.

Hydrotliorax is a transudation of simple '
non-inflammatory fluid into

the pleural cavities, and occurs as a secondary process in many afiEections,,

Thp fluid is clear, withouT^y flbcculi of fibrin, and the membranes are

smooth It is met with more particularly in connection with general

dropsy, either renal, cardiac, or haemic. It may, however, occur alone, or

with only sUght oedema of the feet. A child was admitted to the Mont-

real General Hospital with urgent dyspnoea and cyanosis, and died the

night after admission. She had extensive bilateral hydrothorax, which

had come on early in the nephritis of scarlet, fever^ In renal disease

hydrothorax is almost always bilateral, but in heart affections one pleura

is more commonly involved. The physical signs are those of pleural effu-

sion, but the exudation is rarely excessive. In kidney and heart disease

even when there is no general dropsy, the occurrence of dyspncBa should

at once direct attention to the pleura, since many patients are carried off

by a rapid effusion. Post-mortem records show the frequency with which

this condition is overlooked. The saline purges will in many cases rapid-

ly reduce the effusion, but, if necessary, aspiration should repeatedly be

practised.

IV. PNEUMOTHORAX (Bydro-PmumoOwrax und Pyo-PMmmthorax).

Ail- alone in tte pleural oaritj, to which the term pnenmothorax is

strict y applicable, isii^meli«re_conaiJion^ It is almost mvanabl,

SgLd with a ^-iS^^̂ ^^^s^s^^iSh^UI^^s:^^

!^oS:^It ha. usually ^tanght that there is an inherent

tenfen^ trpneumothora., which is inau<.ed as soon as Pleura

Tened The experiments ol S. West seem, however, to md.cate the

Sle ol a coherent force between the pleural surlaces much in excess

'

he Isticity oi the lung, and suliicient in certain—
t«in these oreans in contact with the thormo wall, even when there is

Z loessSe pleura-, so that in reality force is required to ovoreome

the normal adhesion between the pleui-al membranes.

rx:e^^^.-.-^
cases reported by Herman ^.i^^''-

rierforation of the

of the rib, even though the lung may be to n. P"^^^^^
the

pleura through the diaphragm, usually by

stomach or colon. The pleura may also be perforated ^^^'^^
of the oesophagus. (3) f

the lung is perfc.^.^1^^^^^^^

most common cause, and may occur : (a) In a noimai lung
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of the air-vesicles diiring straining. Special attention has lately been
Called to this accident by S, West and De H. Hall. The air may be ab-

sorbed and no ill effect follows. It does not necessarily excite pleurisy, as

pointed out many years ago by Gairdner, but inflammation and effusion

are the usual result, (b) From perforation due to local disease of the
lung, either the softening of a caseous focus or the breaking of a tuber-
culous ca\%. According to S. West, ninety per cent of all the cases are
>lue to this cause. Less common are the cases due to septic broncho-
pneumonia and to gangrene. A rare cause is the breaking of a hsemor-
rhagic infarct in chronic heart-disease, of which I met an instance a few
years ago. (c) Perforation of the lung from the pleura, which arises in
certain cases of empyema and produces a pteuro-bronchial fistula.

Pneumothorax occurs chiefly in adults, though cases are met with in
very young children. It is more frequent in males than in females.

Morbid Anatomy.—If a trocar or blow-pipe is inserted between
the ribs, there may be a jet of air of sufficient strength to blow out a
lighted match. On opening the thorax the mediastinum and pericardium
are seen to be pushed, or rather, as Douglas Powell pointed out, drawn
over to the opposite side

;
but, as before mentioned, the heart, is not

rotated, and the relation of its parts is maintained much as in the normal
condition. A serous or purulent fluid is usually present, and the mem-
branes are inflamed. The cause of the pneumothorax can usually be
found without difficulty. Injhg great majority_of instances it is the
perforation of a tuberculous cavity or a breaking ofT superficial caseous"
focus. The orifice of rupture may be extremely small. In chronic cases
there may be a fistula of considerable ^ze communicating with the brou^
chi. The lung is usually compressed and carnified.

Symptoms.—The onset is usually sudden and characterized by
severe pain m the side, urgent dyspnoea, and signs of general distress,
as indicated by slight lividity and a very rapid and feeble pulse. There

.
may however, be no urgent symptoms, particularly in cases of long-

i standing phthisis. On more than one occasion I have found, post mortem,
• a pneumothorax which was unsuspected during life. West states that
«
even m healthy adults this latent pneumothorax may occasionally occur,

ihe physical signs are very distinctive. Inspection shows marked
enlargement of the affected side with immobility. The heart impulse is

t usually much displaced. On palpation the fremitus is greatly diminished
y
or more commonly abolished. On percussion the resonance may be tym-

j

panitic or even have an amphoric quality. This, however, is not always
ne case. It may be a flat tympany, resembling Skoda's resonance. Insome instances it may be a full, hyi^erresonant note, like emphysema;
wnile in others-and this is very deceptive-there is dukess. These

afnr^n^''"^^"'?
^^^^""'^ doubtless upon the degree of intrapleural ten-

tfrom i.n''
'

. ?f ^
^^'-^g^^^i^ to resultE trom Ignorance of the fact that, in certain instances, the pereussion note
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may be "muffled, toneless, almost dull" (Walshe). There is usually

dulness at the base from effused fluid, which can readily be made to

change the level by altering the position of the patient. Movable dulness

can be obtained much more readily in pneumothorax than in a simple

pleurisy. On auscultation the breath-sounds are suppressed. Sometimes

there is only a distant feeble inspiratory murmur of marked amphoric

quality. The contrast between the loud exaggerated breath-sounds on

the normal side and the absence of the breath-sounds on the other is

very suggestive. The r^les have a peculiar metallic quality, and on

coughing or deep inspiration there may be what Laennec termed the
.

metallic tinkling. The voice, too, has a curious metallic echo. What is

sometimes called the coin-sound, termed by Trousseau the bruit Wairain,

is very characteristic. To obtain it the auscultator should place one ear

on the back of the chest wall while the assistant taps one coin on another

on the front of the chest. The metallic echoing sound which is produced

in this way is one of the most constant and characteristic signs of pneumo-

thorax. And, lastly, the Hippocratic succussion may be obtained when

the auscultator's head is placed upon the patient's chest and his body

shaken. A splashing sound is produced, which may be audible at a dis-

tance A patient may himself notice it in making abrupt changes m

posture. Of other symptoms displacement of organs is most constant.

As already mentioned, the heart may be drawn over to the opposite side

and the liver greatly displaced, so that its upper surface is below the level

of the costal margin, a degree of dislocation never seen in simple efiusion.

The diamosis of pneumothorax rarely offers any difficulty, as tbe signs

are very characteristic. In cases in which the percussion note is dull the

condition may be mistaken for effusion. I made this mistake m a ca^e of

pulsating pleurisy, in which the pneumothorax followed heavy lifting, and

ft was noVuntil several days later, after some of the fluid had Wjth-

drawn, that a tympanitic note developed. Diaphragmatic hernia follow-

ing a crush or other accident may closely simulate pneumothorax.

In eases of very large phthisical cavities with tympanitic percussion

resonanTani rJs of' an' amphoric, metallic quality the question o

pneumothorax is sometimes raised. In those rare mstances of total ex

ration of one lung the amphoric and metallic P^-omena ma^^^^^^^^^^

intense but the absence of dislocation of the organs and of the succu

iTslsh and of the coin sound suffice to diiferentiate this condition^

7hilftt is true in the gi-eat majority of cas^, I have -ently he^-d

the bruit cCairain over large cavities of the right upper lob. The cc

dition of pyo-pneumothorax subphrenicu^ may simulate closely true pueu

"°Tr;.,n..-. in cases of pneumothorax depends larg^I^^
.Jl-

tlie

cause The phthisical cases usually die withm a few weeks. Pueumo

Zax deveJping in a healthy individual often^^^^
are cases of phthisis in which the pneumothorax, if occurring early,
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to arrest the progress of the tuberculosis. This appeared to be the case in

a man with chronic pneumothorax who was under my care in Philadelphia

for between three and four years. It may be a chronic condition, as in

the case just mentioned, and a fair measure of health may be enjoyed.

Treatment.—Practically these cases should be dealt with as ordinary
pleurisy with effusion. Of course, when pneumothorax develops in ad-
vanced phthisis the indication is to relieve the pain and distress either by
morphia or chloroform ; but in cases which develop early the fluid should
be withdrawn by aspiration, or, if purulent, permanent drainage should be
obtained. Even when the condition has seemed to be most desperate I
have known recovery to take place after thorough drainage of the sac.

Portions of ribs may have to be excised, and during convalescence it is

well for the patient to practise expansion of the lung in the manner
already mentioned. There are cases of pneumothorax in phthisis in
which the general condition is so good and the inconvenience so slight
that to let well enough alone seems the best course. In such an occa-
sional aspiration may be performed if the fluid increases. In some of the
instances the mere tapping of the chest with a fine needle, so as to allow
the escape of some of the air, seems to give relief by reducing the intra-
thoracic pressure. Good results are stated to have followed the method
mtroduced by Potain, of replacing the air and fluid within the thorax by
sterilized air.

AFFECTIONS OF THE MEDIASTINUM.

(1) Simple Lymphadenitis.-In all inflammatory affections of the
bronchi and of the lungs the groups of lymph glands in the mediastinum
become swollen. In the bronchitis of measles, for example, and in simple
broncho-pneumonia the bronchial glands are large and infiltrated, the
tissue is engorged and oedematous, sometimes intensely hyper^mic. Much
stress has been laid by some writers on this enlargement of the glands in
he posterior mediastmum, and De Mussy held that it was an important

Le'^^f^^•'''^^'^^P''T^' "^^^^Ving-oongh. They may attain a
size sufficient to induce dulness beneath the manubrium and in the upper

Ltll ? i^''^""' ^^^''S^ t^"^ i« often difficult to

TZ^T\ r ^^^""^^ '^^'^fiy ^Von the spine, and unlesshose which are deep m the root of the lung are large enough to induce

rnrr ''^'^'^^^ ^"^^ ^ -^in^ry bronchial
jiaenopathy ever can be determined by percussion in the upper interscapu-

of eithrK
"^'^ ^'^^^^"^^^ ^'^ ^^"'^^^ compressionI either bionchus seemed to h^ve resulted from the glands, however larcreTuberculous affection of

'
these glands has already be^ conkered

^

or lZS]'''^^\'\^yfV^^^^^^^^ abscess in the bronchialtracheal lymph glands is found. It may follow the simple adenitis, but

I
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is most frequently associated with the presence of tubercle. The liquid

portion may gradually become absorbed and the inspissated contents un-

dergo calcification. Serious accident occasionally occurs, as perforation

into the oesophagus or into a bronchus.

(3) Tumors ; Cancer and Sarcoma.—In Hare's elaborate study of 520

cases of disease of the mediastinum* there were 134 cases of cancer, 98

cases of sarcoma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of

dermoid cysts, 8 cases of hydatid cysts, and instances of lipoma, gumma,

and enchondroma. From this we see that cancer is the most common

form of growth. The tumor occurred in the anterior mediastinum alone

in 48 of the cases of cancer and 33 of the cases of sarcoma. The disease

may be either primary in the mediastinal tissues and lymph structures or

secondary. Sarcoma is more frequently primary than cancer. Males are

more frequently affected than females. The age of onset is most com-

monly between thirty and forty.

Symptoms.—The signs of mediastinal tumor are those of intra-

thoracic pressure. Dyspnma is one of the earliest and most constant

symptoms, and may be due either to pressure on the trachea or on the

recurrent laryngeal nerves. It may indeed be cardiac, due to pressure

upon the heart or its vessels. In a few cases it results from the pleural

effusion which so frequently accompanies intrathoracic growths. Asso-

ciated with the dyspnoea is a cough, often severe and paroxysmal m char-

acter, with the brazen quality of the so-called aneurismal cough when a

recurrent nerve is involved. The voice may also be affected_ from a smn-

lar cause. Pi'essure on the vessels is common. The superior vena cava

may be compressed and obliterated, and when the process goes on slow y

the collateral circulation may be .completely effected.^ Less commonly

the inferior vena cava or one or other of iJie subclavian vems is com

pressed. The arteries ai^ much less rarely obstructed. It is remarkable

how little the aorta may be involved, though entirely ^^^^^
^^^^^^^^^

comatous or cancerous mass. There may be dysphagia, due to compres

sion of the (Bsophagus. In rare instances there are pupillaiy clmnges,

either dilatation or contraction, due to involvement o the Bjmpath^^^^^^^

Physical Signs.-On inspection there niay be orthopnoea andj ked

cyanols of the upper part of the body. In ^^Vf'T;fi i^l ml^
duration, there are signs of collateral --ulation and the supe^^^^^^^^^

mary and epigastric veins are enlarged. In a

ease; at present under observation and in whom d--^^
^^^^^^^^^^

months Lrehas been progressive compression and
^^^^^^^^^^^^^^^

the superior vena cava, the entire subcutaneous tissue o

^^^J^'^l^'^^
thorax seems a plexus of veins and the epigastnc vessels

^^^^ ^^^^^^^^^

the index-finger. Such instances are, I think, more

noma than in sarcoma ox canceI^Jntiles^^^

* Fothergillian Prize Essay .of the Medical Society of London, Philadelphia, 1889.
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the finger-tips may be clubbed. There may be bulging of the sternum or

the tumor may erode the bone and form a prominent subcutaneous growth.

The rapidly growing lymphoid tumors more commonly than others per-

forate the chest wall. In four of thirteen cases of Hodgkin's disease, of

which I have notes, there was mediastinal growth, and in three instances

the sternum was eroded and perforated. The perforation may be on one
side of the breast-bone. The projecting tumor may pulsate like an aneu-
rism ; the heart may be dislocated and its impulse much out of place. Con-
traction of one side of the thorax has been noted in a few instances. On
palpation the fremitus is absent wherever the tumor reaches the chest
wall. If pulsating, it rarely has the forcible, heaving impulse of an aneu-
rismal sac. On auscultation there is usually silence over the dull region.
The heart-sounds are not transmitted and the respiratory murmur is feeble
or inaudible, rarely bronchial. Vocal resonance is, as a rule, absent. Signs
of pleural effusion occur in a great many instances of mediastinal growth,
and if in any doubt the aspirator needle should be used.

The diagnosis of mediastinal tumor from aneurism is sometimes ex-
tremely difficult. An interesting case reported and figured by Sokolosski,
in Bd. 19 of the Deutsches Archiv fiir klinische Medicin, in which
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates
how in some instances the most skilful of observers may be unable to
agi-ee. Scarcely a sign is found in aneurism which may not be duplicated
in mediastinal tumor. This is not strange, since the symptoms in both
are largely due to pressure. The time element is important. If a case
has persisted for more than eighteen months the disease is probably
aneurism. There are, however, exceptions to this. In the case of com-
pression of the vena cava mentioned above, the disease has lasted for more
than two years and the patient has improved so markedly under the use
of^ arsenic that had he no other lymphatic enlargements the diagnosis
might be uncertain. By far the most valuable sign of aneurism is the
diastolic shock so often to be felt, and in a majority of cases to be heard,
over the sac. This is rarely, if ever, present in mediastinal growths, even
when they perforate the sternum and have communicated pulsation. An-
other point of importance is that in a tumor, advancing from the medias-
tinum eroding the sternum and appearing externally, if aneurismal, has
lorcible, heaving, and distinctly expansile pulsations. The radiating painm the back and arms and neck is rather in favor of aneurism, as is also
a beneficial influence on it of iodide of potassium.

The frequency of pleural effusion in connection with mediastinal
tumor is to be constantly borne in mind. It may give curiously complex
Characters to the physical signs—characters which are profoundly modi-
ned after aspiration of the liquid.

(4) Abscess of the Mediastimim.-Hare collected 115 cases of medi-

anaW T^l"'"
were details sufficient to permit the

udiysis. ui these cases the great majority occurred in males. Forty-four
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were instances of acute abscess. The anterior mediastinum is most com-

monly the seat of the suppuration. The cases are most frequently associated

with trauma. Some have followed erysipelas or occurred in association

with eruptive fevers. Many cases, particularly the chronic abscesses, are

of tuberculous origin. Of symjjtoms, pain behind the sternum is the most

common. It may be of a throbbing character, and in the acute cases is

associated with fever, sometimes with chills and sweats. If the abscess is

large there may be dyspna3a. The pus may burrow into the abdomen,

perforate through an. intercostal space, or it may erode the sternum. In-

stances are on record in which the abscess has discharged into the trachea

or oesophagus. In many cases, particularly of chronic abscess, the pus

becomes inspissated and produces no ill efiect. The physical signs may

be very indefinite. A pulsating and fluctuating tumor may appear at the

border of the sternum or at the sternal notch. The absence of iruit, of

the diastolic shock, and of the expansile pulsation usually enables a cor-

rect diagnosis to be made. When in doubt a fine hypodermic needle

may be inserted.

(5) Indurative Mediastino-Pericarditis.—Harris has recently reviewed

the subject. In one form there is adherent pericardium and great increase

in the fibrous tissues of the mediastinum ; in another there is adherent peri-

cardium with union to surrounding parts, but very little mediastinitis
;
in

a third the pericardium may be uninvolved. The disease is rare; of

twenty-two cases seventeen were in males
;
only two were above thirty

years of age. The symptoms are essentially those of that form of adhesive

pericardium which is associated with great hypertrophy and dilatation of

the heart, and in which the patients present a picture of cyanosis, dysp-

noea, anasarca, etc. The pulsus paradoxicus, described by Kussmaul, is

not distinctive. Occasionally there is also a proliferative peritonitis.

(6) Miscellaneous Affections.—In Hare's monograph there were 7 in-

stances of fibroma, 11 cases of dermoid cysts, & cases of hydatid cysts, and

cases of lipoma and gummata.

The thtjmus gland may be enlarged and produce the physical signs of

mediastinal tumor. In children there are instances of spasm of the glottis,

which is believed by some to depend upon enlargement of the thymus.

Jacobi,* in his monograph, says that some instances of sudden death and

also so-called thymic asthma may occasionally be referred to this cause.

Beneke states that this may be due to compression of the trachea, by t le

enlarged thymus when the head is bent back, and calls attention to the

danglr of this in fat and rickety infants. Malignant tumors of the thy-

mus may attain considerable size and produce signs of tumor. In rare

cases mediastinal growths develop from the thyroid gland These may be

substernal in position and directly connected with the gland Kr tscl y

has reported a sarcoma of the thyroid foû randUiree quarter inches m

* Transactions of the Association of American Physicians, vol. iii.
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length, which forms a mediastinal tumor passing to the level of the ninth
dorsal vertebra. I have reported a somewhat similar instance, which de-
veloped in the left lobe of the thyroid and formed an elongated mass
which passed down beside the trachea to the bifurcation.

(7) Emphysema of the Mediastinum.—Air in the cellular tissues of the
mediastinum is met with in cases of trauma, and occasionally in fatal cases
of diphtheria and in whooping-cough. It may extend to the subcutaneous
tissues. Champneys has called attention to its frequency in tracheotomy,
in which he says the conditions favoring the production are division of the
deep fascia, obstruction to the air-passages, and inspiratory efforts. The
deep fascia, he says, should not be raised from the trachea. It is often
associated with pneumothorax. The condition seems by no means uncom-
mon. Angel Money found it in 16 of 28 cases of tracheotomy, and in two
of these pneumothorax also was present.



SECTION V.

DISEASES OF THE OIEOTJLATOET SYSTEM.

I. DISEASES OF THE PEEICARDIUM.

I. PERICARDITIS.

Pericarditis is the result of infective processes, primary or secondary,

or arises by extension of inflammation from contiguous organs
_

Etiology —Primary, so-called idiopathic, inflammation of this mem-

brane is rare; but cases are met with, most commonly in children in

which there is no eyidence of rheumatism or other conditions with which

the disease is usually associated,
^

Pericarditis from injury usually comes under the care of the surgeon

in connection with the primary wound. Interesting cases are those_ m

which the traumatism is from within, due to the passage of some foreign

body-such as a needle, a pin, or a bone-through the cesophagus into the

^^^'ZT2ondary process pericarditis is met with in the following affec-

tions: (a) A majority of the cases occur in connection with rheumatism.

The percentage given by different authors ranges from thirty to seventy.

The articular trouble may be slight or, indeed, the disease may be asso-

ciated with acute tonsillitis of rheumatic subjects Cases are recorded^ m

which the pericarditis has preceded the articular disease. (5)
Septic

processes rank next to rheumatism. In the acute necrosis of bone and

puerperal fever it is not uncommon, {c) Tuberculosis, in which the dis-

ease may be primary or part of a general involvement of the serous sacs

o Llilted with extensive pulmonary d^ease. (.) E-ptive fev^ In

children the disease is not infrequent after scarlatina. It is rarely met

with in measles, small-pox, or typhoid fever. J- other mfectived«
Inch as diphtheria and pneumonia, it is rare. Pericarditis some imes com-

;Ucates chorea; it was present in 19_ of 73 recent - op-
^^^^^^^

^ ^

;

ected • in only 8 of these was arthritis present, {e) Dyscrasias. L.er

:t alt:^ cLditions of the system seem
Jo

-der the penc^^^^^^^^^^^

more susceptible to infection. Of these gout ^akes t^ie hrs^ place

chronic Bright's disease pericarditis is by no means rare. T^ie i^em'^r

tllriyU^ue of the French forms one of the mos -PO^^^^^^^^

of the disease in persons over fifty years of age, most frequently acco
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panying the chronic interstitial form. Pericarditis has been met with also
in scurvy and diabetes.

Pericarditis ly extension oi disease from contiguous organs. In pleuro-
pneumonia it forms one of the most serious complications, and was pres-
ent m 5 cases in 100 post-mortems in this disease which I made at the
Montreal General Hospital. It is most often met with in the pleuro-
pneumonia of children and of alcoholics. The association with simple
pleurisy is much less common. In ulcerative endocarditis, purulent myo-
carditis, and in aneurism of the aorta pericarditis is occasionally found
It may also result from extension of disease from the bronchial glands
the ribs, sternum, vertebra, and even from the abdominal viscera.

Pericarditis occurs at alleges. Cases are reported in the fcetus In
the new-born it may result from septic infection through the navel
Throughout childhood the incidence of rheumatism and scarlet fever
makes it a frequent afiection, whereas late in life it is most often asso-
ciated with tuberculosis, Bright's disease, and gout. Males are somewhat
more frequently attacked than females. Climatic and seasonal influences
have been mentioned by some writers. The so-called epidemics of peri-
carditis have been outbreaks of pneumonia with this as a frequent compli-
cation. ^

Anatomically as well as clinically the disease ma,y be considered under
the following divisions

:

1. Acute, plastic, or dry pericarditis.

2. Pericarditis with eSusion—sero-fibrinous, hemorrhagic, or purulent.
3. Chronic adhesive pericarditis (adherent pericardium).

Acute Plastic Pericarditis.-This, the most common form, occurs
usually as a secondary process, and is distinguished by the small amount
ot fluid exudation, which does not, as in the next variety, give special
characters to the disease. It is a benign form and rarely, if ever, of itself
proves fatal.

Anatomically it may be partial or general. In the mildest grades the
serous membrane looks lustreless and roughened. This is due to the
presence of a thm flbrinous sheeting, which can b^ifted with the knife

A ir^^l
membrane beneath to be injected or in places ecchymotic

AS the flbrmous sheeting increases in thickness the constant movement
ot the adjacent surfaces gives to it sometimes a ridge-like, at others a
Honeycombed appearance. With more abundant flbrinous exudation the
membranes present an appearance resembling buttered surfaces whichhave been drawn apart. The fibrin is in long shreds, and the heart pre-ents a curiously shaggy appearance-the so-called hairy heart of oldw riters—cor villosum.

nroloL'!!^
subjacent muscle looks normal; but in the more

bewf+i ''''f?
myocarditis, and for 2 or 3 mm.oeneath the visceral layer the muscle presents a pale, turbid appearance
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Many of these acute cases are tuberculous ; covered by the layers of lymph

the granulations are easily overlooked in a superficial examination.

Slight fluid exudation is invariably present, entangled in the meshes

of fibrin, but there may be very thick fibrinous layers without much

serous elfusion.
, .

Symptoms.—The majority of cases of simple plastic pericarditis,

like simple endocarditis, present no symptoms, and unless sought for there

are no objective signs indicating its existence. In the post-mortem room

it is not uncommon to find it in cases in which its presence has been un-

suspected during life.
xi • ^

Pain is a variable symptom, not usually intense, and m this form

rarely excited by pressure. It is more marked in the eariy stage, and may

be referred either to the pr^cordia or to the region of the xiphoid carti-

lage. Instances are recorded of pain of an aggravated and most distress-

ing character resembling angina. Fever is usually present but it is not

always easy to say how mach depends upon the primary febrile afiection

and how much upon the pericarditis. It is as a rule not high, rarely

exceeding 102-5°. In rheumatic cases hyperpyrexi^

Physical ^i^^.-l^ion\.n^~^^^Tp^¥^
reveal the pres-

ence Tadistin^ fremitus caused by the rubbing of the roughened peri-

cardial surfaces. This is usually best marked over the right ventric e. It

s not aW« to be felt, even when the friction sound on auscultation is

loiid andcLr. Auscultation: Theiricti^^

of the pericardial surfaces upon each other, is one of the most distin-cTve

of phydcal signs. It is double, corresponding to the systole and^ diastole

but the synchronism with the heart-sounds is not accurate and the to-and-

f^o murmur usually outlasts the time occupied by the first and second

sound. In rare instances the friction is single; more fj^equently it ap-

pears to be triple in character-a sort of canter rhythm. The sounds ha^;e

a peculiar rubbing, grating quality, characteristic when once reco^ized

and rarely simulated by endocardial murmurs. Sometimes instead of

srating there is a creaking quality-the hruit de cmr «eH/-the new-

feather murmur of the French. The pericardial friction appearyi^P -

ficial, very close to the ear, and is usually intensified by Pressure with the

stethoscope. It is best heard over the rightvent^^ P^^

^M^Ts most«^^act ^^^^^'^^^^^^
fourth and fifth interspaces and adjacent ^ortion^. of ^^^^f-
SFelnstences in which the friction is most marked at the base over the

rnrtfand at the superior reflection of the pericardium. Occasionally it

sterhtrd :Uh?apex. It maybe limited and heard over aver^narro^

area or it may be transmitted up and clown the sternum There a e,

however no definite lines of transmission as in the endocardial murn un

i: mportant point is the variability of -unds, both m position a ^

quality they may be heard at one visit and not at another. The maM

mum of intensity will be found to vary with position.
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Diagnosis.—There is rarely any difficulty in determining the pres-
ence of a dry pericarditis, for the friction sounds are distinctive. The
double murmur of aortic incompetency may simulate closely the to-and-
fro pericardial rub. I recall one instance at least in which this mistake
was made. The constant character of the aortic murmur, the direction
of transmission, the phenomena in the arteries, and the associated condi-
tions of the disease should be sufficient to prevent this error.

I have never known an instance in which pericarditis was mistaken for
.
endocarditis, though writers refer to such, and give the differential dia^-

1
nosis m the two affections. The only possible mistake could be made in

t those rare instances of single soft, systolic, pericardial friction
Pleuro-pericardial friction is very common, and may be associated with

e endo-pericarditis, particularly in cases of pleuro-pneumonia. It is fre
( quent, too, m phthisis. It is best heard over the left border of the heartsand IS much affected by the respiratory movement. Holding the breath
c or taking a deep inspiration may annihilate it. The rhythm is not the sim-

ifZ r r f-''''^
^''^ respiratory rhythm is super-

added, usually mtensifymg the murmur during expiration and lessening
t on inspiration In phthisis there are instances in which, with the frac-
tion, a loud systolic click is heard, due to the compression f a thinWc :za" :r ^ '^''^^

^ —g foc^;

Course and Termination.-Sirniple fibrinous pericarditis never kills,^utxto curs so often m connection with serious affections that we hav^equent opportunities to see all stages of its progress. In the majority
tof cases the inflammation subsides and the thin fibrinous lamin* graduallvbecome converted into connective tissue, which unites the pericardial leaves

IV^^""
^^'^'^''^ inflammation progresses, with in-

crease of the exudation, and the condition is changed from a "dry" to amoist pericarditis, or the pericarditis with effusion,

fcnpi! ^
few instances-probably always tuberculous-the simple plastic

«encarditis becomes chronic, and great thickening of both visceral andwarietal layers is gradually induced.

Pericarditis with Effusion—Though commonly a direct sequence of

bILoV f""''"
"^''''^'^'^''^ °f it is sometimes called the second

Tm tabp T
^.""^d^^««^freq"«"tly in association with acute rheuma-^sm tuberculosis, and septicaemia, and sets in usually with the symptoms

Jove described, namely, precordial pain, with slight fever or a'di!tinct

oms^tfr ^"T" Pl«"^i«y'««"^e on without local svmp-

n
', '

""'"'^
^^"^^"S health, slight fever, shortness of

rgns of mostextensive pericardial effusion. These latent causes are often tu



620 DISEASES OP THE CIRCULATORY SYSTEM.

bprculous The effusion may be sero-fibrinous, haemorrhagic, or puinilent

The amount varies from 200 or 300 c. c. to 2 litres. In the cases of sero-

fibrinous exudation the pericardial membranes are covered with thick,

creamy fibrin, which may be in ridges or honeycombed or may present

long villous extensions. The parietal layer may be several milhmetres m

th^ciness and may form a firm, leathery membrane. The haemorrhagic

exudation is usually associated with tuberculous, or with cancerous peri-

ca dit s, or with the disease in the aged. The lymph is less abundant,

but boiia surfaces are injected and often show numerous hemorrhage.

Thick curdy masses of lymph are usually found in the dependent part of

ttJsa In the purulent effusion the fluid has a creamy consistency, par-

tulariy in tubeLlosis. In many cases the effusion is really sero-puru-

lent a thin turbid exudation containing floccuh of fibrm.
_

%lX io^r^^l layers are greatly thickened and covered with fibrin.

When th fluid is pus, they present a grayish, rough, ^-ular surfa^^^^

Sometimes there are distinct erosions on the visceral membrane. The

rscl in these cases becomes involved to a greater or less extent,

and oration, the tissue, for a distance of from two to three millimetre ,

is pale and turbid, and shows evidence of fatty and granular change. En-

doLldirs coexists frequently, but rarely results from the extension of the

^TifliTTiTTiation through the wall of the heart.

Svrptoms.--Evon with copious effusion the ouset aud course may

be ^o'^Zlr that no suspicion of the true nature ol the drseaae >s

Ifin the simple pericarditis, pain may be present, either sharp and

^t-hh uJ^or as a sense of distress and discomfort in the cardiac region.

IWs m'ore fi^; nt with effusion than in the plastic form. Pressure

S LTower end of the sternum usually aggravates ,t. Dy^P"™^

common Ind important symptom, one which, perhaps, more than any

0 ST-^^^ suspicion of grave disorder and leads to "—
Twt and lungs. The paUenUsrestless, lies npon the left side or, as

t"ilci.:a.es, sit^V^biT-l^^ciated with the dy^^n^a . m

or,v Pn«P=, a neculiarly dusky, anxious countenance. Thejuisejs lapia,

5 2==c= r=-r3
the heart's action. Other pressure effects

X^^'^^^. \^irrit^tne

the neck, "^t^tJI^TJ:!^^^^ ^
cough from compression of the

^^^^^^^^^^^^^^^ ^ ^^^^ ^i^^s round

to compression or irritation of the
•„ . ^^^^ the left

quently been mistaken for pleurisy. Even in moderate giades the
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lung is somewhat compressed. This is an additional element in the pro-
duction of the dyspnoea.

Great restlessness, insomaLa, and in the later stages low delirium and
comalHlyinptoms in ^he more severe cases. Delirium and marked cere:"

^SiZ^P!2?Bi^e associated with the hyperpyrexia of rheumatic cases',
but apart from the ordinary delirium there may be peculiar mental symp:
toms. The patient may become melancholic and show suicidal tendencies
In other cases the condition resembles closely delirium tremens Sibson
who has specially described this condition, states that the majority of such
cases recover. Chorea may also occur, as was pointed out by Bright
Epilepsy IS a rare complication which has occurred during paracentesis.

_

Physical Signs.—Inspection.—In children the preecordia bulges and
with copious exudation the antero-lateral region of the left chest becomes
enlarged. The intercostal spaces are prominent and there may be marked
oedema of the wall. Perforation externally through a space is very rare
Owing to the compression of the lung, the expansion of the left side is
greatly diminished. The diaphragm and left lobe of the liver may be
pushed down and may produce a distinct prominence in the epigastric
region. ^ °

Palpation.—AjraAn^ dimimition and final obliteration of the cardiac
shock IS a strikin£f_eature in progressive effusion: '^The apex" beat li^ften
raised an interspace and dislocated outward. Alteration in the position
of the impulse simultaneously with the position of the patient, a signupon which Oppolzer laid great stress, cannot often be determined, as the
beat may, and usually does, disappear entirely. The pericardial frictionmay lessen with the effusion, though it often persists at the base whenno longer palpable over the right ventricle, or maybe felt in the erect

detected

recumbent posture. Fluctuation can rarely, if ever, be

Percussion ghes most important indications. The gradual distention
of the pericardial sac pushes aside the margins of the lungs so that a large
area comes in contact with the chest wall and gives a greatly increased.P-cpion^. The form of this dulness is irregula?l7^/ar-;ha7ed7

,

the base or broad surface directed downward and the stem or apex directed

atCion "^^""'r^-
^ ^^1-ble sign, to which Rotch called

attention, is he absence of resonance in the right fifth intercostal space.
Anscultation.~The friction sound he_ardjn the early stages may dis-appear when the effusion" is copious,-Wt often periisls at-tfrbase or atthe limited area of the apex. It may be audible in the erect and no in

eturnT"o" of'tr""- ^-tionreturns. One of the most important signs is the gradual weakening of theheart-sounds, which with the increase in the effusion may become somuffled and indistinct as to be scarcely audible. The heart's action isusually,ncreased_and the rhythm disturbed. Occasionally s^^^^^^^^^^
cardial murmur is heard. Early and persistent accentuation of he nulmonary second sound may be present (Warthin).

^
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Important accessory signs in large cflusion are dne to pressure on the

left lung. The antero-latcral margin of the lower lobe is pushed asrde

and in some instances compressed, so that pereusB.on m the axillary re

ttar in and just below the transverse nipple line, g.ves a "fa^a P""

0 sin note,\rsuall, a flat tympany. Variations in the

patient may change materially this modiBed percus^on area, over wh.ch

on auscultation there is either feeble or tubular breathing^

...rpiirre^^Tirctiieu"^^^

:r::frrd\lness,Lcehewillinthiswayh.^^

'^'^rls'IlLrintrnfut rea"ra.imnn. witL forty-eight

is more eradual and progressive, increasing for several weeks, lo snon

;rt~ chronic'ha's been applied. The
^f^^^l^^J^;^fZ

fibriuous effusion may be absorbed is surprising. The possimMy oi i

IZtion purulei exudate is shown by the cases in which the pen-

Sm contains semi-solid grayish ma«s in all stages of oa e « a -o-

With sero-fibrinons effusion, if moderate in amount, recovery is the rule

with inevitable union, however, of the pericardial layers. I" -me of the

Wic cases there is a rapid formation of pus and a fatal result may Mow

thr e or four days. More commonly, when death occurs with large

effu^on ifis not until the second or third week and takes place by gr«l-

Prornosis.-In the sero-fibrinous effusions the outlook is good,2d

a la!riaiorft; of all the rheumatic cases recover. The P»™l™t eto-

Ins re TcoLe, more dangerous-, the septic eases are usually fatal,

by tTp&r. Post-Lrtem e^P^^™-
^^^^^^^^^

Thrd— of impulse, which in dilatation, partienlarly in thin-

chested people, is commonly visible and wavy.
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(b) The shock of the cardiac sounds is more distinctly palpable in

dilatation.

(c) The area of dulness in dilatation rarely has a triangular form

;

nor does it, except in cases of mitral stenosis, reach so high along the left

s'ornal margin or so low in the fifth and sixth interspaces without visible

or palpable itnpulse. An upper limit of dulness shifting with the position

speaks strongly for effusion.

(d) In dilatation the heart-sounds are clearer, often sharp, valvular,

or foetal in character; whereas in effusion the sounds are distant and
muffled.

(e) Rarely in dilatation is. the distention sufficient to compress the
lung and produce the tympanitic note in the axillary region.

The number of excellent observers who have acknowledged that they
have failed sometimes to discriminate between these two conditions, and
who have indeed performed paracentesis cordis instead of paracentesis peri-
cardii, is perhaps the best comment on the difficulties.

Massive (1-^ to 2 litre) exudations have been confounded with a pleu-

ral effusion. On more than one occasion the pericardium has been
tapped under the impression that the exudate was pleuritic. The flat

tympany in the infrascapular region, the absence of well-defined movable
dulness, and the feeble, muffled sounds are indicative points. If the case

has been followed from day to day there is rarely much difficulty ; but it

is different
' when a case presents a large area of dulness in the antero-

lateral region of the left chest, and there is no to-and-fro pericardial

friction murmur. Many of the cases have been regarded as encapsulated

pleural effusion.

The nature of the fluid cannot positively be determined without aspi-

ration
; but a fairly accurate opinion can be formed by the nature of the

primary disease and the general condition of the patient. In rheumatic
cases the exudation is usually sero-fibrinous ; in septic and tuberculous
cases it is often purulent from the outset ; in senile, nephritic, and tuber-

culous cases the exudation is sometimes hsemorrhagic.

Treatment.—The patient should have absolute quiet, mentally an^
bodily, so as to reduce to a minimum the heart's'action. tirugs giyen for
this purpose, sucH as 'aconite or "diglfaliVarroT'douBtful utility. Local
bloodletting by cupping or leeches is certainly advantageous in robust
subjects, particularly in the cases of extension in pleuro-pneumonia. The
ice-bag is of great value. It may be applied to the prsecordia at first for
an hour or more at a time, and then continuously. It reduces the fre-

quency of the heart's action and seems to retard the progress of an effu-
sion. Blisters are not indicated in the early stage.

When effusion is present, the following measures to promote absorp-
tion may be adopted : Blisters to the prsecordia, a practice not so much
in vogue now as formerly. It is surprising, however, in some instances,
how quickly an effusion will subside on their application. If the patient's
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strength is good, a purge every other morning may be given. The diet

should be light, dry, and nutritious. In cases in which the pulse is strong

and the constitutional disturbance not great, iodide of potassium may be

of service, and the action of the kidneys may be promoted by the infusion

of digitalis and acetate of potash.

When the effusion is large, as soon as signs of serious impairment of

the heart occur, as indicated by dyspnoea, small rapid pulse, dusky, anxious

\ countenance, surgical measures should be resorted to, and paracentesis, or

incision of the pericardium, at once be performed. With the sero-fibrin-

ous exudate, such as commonly occurs after rheumatism, aspiration is

sufficient; but when the exudate is purulent the pericardmm should be

freely incised and freely drained. The puncture may be made m the

fourth interspace, either at the left sternal margin or 2-5 cm. (an inch)

from it If made in the fifth interspace it is well to puncture an inch

and a half from the left sternal margin. In large effusions the pericar-

dium can also be readily reached without danger by thrusting the needle

upward and backward close to the costal margin in the left costo-xiphoid

angle The results of paracentesis of the pericardium have so far not

been satisfactory. With an earlier operation in many instances and a

more radical one in others-a free incision and not aspiration when the

fluid is purulent-the percentage of recoveries will be greatly increased.

Chronic Adhesive Pericarditis {Adherent Pericardinm).—This con-

dition follows acute pericarditis, and may be partial or universal. It is

not very uncommon to meet with limited synechia over the right ven-

tricle In the mildest grades of complete adhesion the amount of con-

nective tissue between the membranes is slight, and there is not much

thickening These are the instances which follow the fibrinous rheu-

matic pericarditis. The most extreme thickening of the membranes is

met with in the chronic tuberculous form, which has already been de-

scribed, and which is much more common than indicated m the litera-

ture. After the absorption of an extensive purulent or sero-purulent

exudate the inspissated remnants may undergo calcification. This may

be in quite a limited region, most frequently over the auricles or at the

base of the heart. In extreme grades the organ is completely invested

by a calcareous membrane, which in places may be from 1 to 1-5 cm. m

^^^'""Thelymptoms of adherent pericardium are uncertain and indefinite.

A maiority of the cases are met with accidentally in the post-mortem

room, and there may have been no indications whatever during life of

cardiac disturbance. Enlargement of the heart is an almost constant ac-

companiment of universal, and may follow even partial, jesi^^J^d

many of the cases come under observation for the first time with failure of

this hypertrophy and signs of cardiac insufficiency.

The following are the important points in the diagnosis
:^

(1) InspecHon.-ln children, in whom the condition is a not un-
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common sequence of rheumatism, the hypertrophied heart causes bulg-

ing of the chest wall. The area of cardiac impulse is increased and may

sometimes be seen from the third to the sixth interspace and beyond the

nipple line. The strongest impulse may be to the right of the apex. The

wavy character of the pulsation in the third, fourth, and fifth interspaces

is not peculiar to adherent pericardium. Not much stress can be laid

upon the fixed position of the impulse, which in gi-eat enlargement of the

heart is not much infiuenced either by posture or respiration. A more

important point is systolic retraction of the apex region. Whether this

occurs without adhesion of the pericardium to the chest wall is doubtful.

It is often marked, and is sometimes best appreciated by the application

of the hand over the apex region, which is felt to be drawn in at the mo-

ment of systole. The retraction may be most noticeable in the lower

sternal region or even at the xiphoid cartilage. Following this there is

sometimes a rapid rebound—the diastolic shock—which has been regarded

by some as the most reliable of all signs of pericardial adhesion. Asso-

ciated with this diastolic rebound is the so-called FriedricWs sign—dias-

tolic collapse of the cervical veins.

(2) Percussion reveals an increase in the area of cardiac dulness, par-

ticularly upward as high as the second interspace. In a majority of the

cases there are adhesions as well between the pleura and pericardium—in

ten of thirteen cases analyzed by Ord. In some instances the dulness may

reach as high as the first interspace. A sign of value is the fixed limit

above and to the left of cardiac dulness, as pointed out by 0. J. B. Will-

iams. When the outer layer of the pericardium is adherent to the pleura

this is a sign of very definite value, and the limit of dulness varies very

slightly on deep inspiration.

(3) On auscultation the phenomena vary extremely with the condition

of the chambers. There may be no murmurs. When extreme dilatation

is present the gallop or foetal rhythm occurs. A loud systolic murmur is

not uncommon at the apex region, and the cases are frequently mistaken

for old mitral valve disease.

(4) The pulsus paradoxus in which during inspiration the pulse-

wave is small and feeble, is sometimes present, but it is not a diagnostic

sign of either simple pericardial adhesion or of the cicatricial mediastino-

pericarditis.

Adherent pericardium with extreme dilatation of the heart may raise

the suspicion of pericarditis with effusion, as the outline of dulness in both

is somewhat alike. As a rule, however, the basic dulness is broader in ad-

hesion, and has not the pear-shaped outline. The extent aud wavy char-

acter of the impulse is never so marked in large effusions, and the heart-

sounds are muffled.

In children, chronic adhesive pericarditis may be associated with pro-

liferative peritonitis, perihepatitis, and perisplenitis, in which condition

ascites may recur for months, or even for years.
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n. OTHER AFFECTIONS OF THE PERICARDIUM.

1. Hydropericardium.—Naturally there are in the pericardial sac a

few cubic centimetres of clear, citron-colored fluid, which probably repre-

sents a post-mortem transudate. In certain conditions during life there

may be large secretions of serum forming what is known as dropsy of the

pericardium. It occurs usually in connection with general dropsy, due

to kidney or heart disease ; more commonly the former. It rarely of it-

self proves fatal, though when the efiusion is excessive it adds to the

embarrassment of the heart and the lungs, particularly when the pleural

cavities are the seat of similar exudation. There are rare instances m
which effusion into the pericardium occurs after scarlet fever with few,

if any, other dropsical symptoms. The physical signs are those already

referred to in connection with pericarditis with effusion. It is frequently

overlooked.

In rare cases the serum has a milky character—chylo-pencardium.

2. Hffimo-pericardium.—This condition, by no means uncommon, is

met with in aneurism of the first part of the aorta, of the cardiac wall, or

of the coronary arteries, and in rupture and wounds of the heart. Death

usually follows before there is time for the production of symptoms other

than those of rapid heart-failure due to compression. Particularly is this

the case in aneurism. In rupture of the heart the patient may live for

many hours or even days with symptoms of progressive heart-failure,

dyspnoea, and the physical signs of effusion.

As already mentioned, the inflammatory exudate of tubercle or cancer

is often blood-stained. The same is true of the effusion in the peri-

carditis of Bright's disease and of old people.

3. Pnemno-pericardium.—Gas is rarely found in the pericardial sac

and is due, as a rule, to perforation from without, as in the case of stab

wounds, or the result of perforation from the lungs, oesophagus, or

stomach. In those cases, formerly so puzzling, in which the gas is present

shortly after death (a few hours), the gas bacillus {B. aerogenes capsulatus)

will be found. As a result of perforation, acute pericarditis is always

excited, and the effusion rapidly becomes purulent. The physical signs

are remarkable.
' When the effusion is copious the fluid and gas together

give a movable area of percussion dulness with marked tympany in the

region of the gas. On auscultation, remarkable splashing, churning, metal-

lic phenomena are heard with friction and possibly feeble, distant heart-

sounds. Death follows rapidly, even in thirty-six hours, as m a case (the

only one which I have seen) of perforation of the pericardium in cancer

of the stomach. Except as a result of injury, the condition is not one for

which treatment is available. In a case of perforation from without with

signs of effusion, to enlarge the wound by free incision would be psti-

fiable.
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IL DISEASES OF THE HEAET.

I. ENDOCARDITIS.

Inflammation of tlie lining membrane of the heart is usually confined
to the valves, so that the term is practically synonymous with valvular
endocarditis. It occurs in two forms—acwife, characterized by the pres-
ence of vegetations with loss of continuity or of substance in the valve
tissues

;
chronic, a slow sclerotic change, resulting in thickening, pucker-

ing, and deformity.

Acute Endocaeditis.

This occurs in rare instances as a primary, independent affection; but
in the great majority of cases it is an accident in various infective pro-
cesses, so that in reality the disease does not constitute an etiological
entity.

For convenience of description we speak of a simple or benign, and a
malignant or ulcerative endocarditis, between which, however, there is no
essential anatomical difference, as all gradations can be traced, and they
represent but different degrees of intensity of the same process.

Simple Endocarditis.—This is characterized_by the presence on the
valves or_on thehning^ membrane oflh^ambers of minute^^ipitiSrs,
ranging from TTo4 mm. in size, with an irregular and fissured surface,'
giving to them a warty or verrucose appearance. Often these little cauli-
flower-like excrescences are attached by very narrow pedicles. It is rare
to see any swelling or infiltration of the endocardium in the neighborhood
of even the smallest of the granulations, and although small capillary
vessels do exist at the edges of the valves, redness, indicative of the injec-
tion or distention of the vessels, is extremely rare. With time the vegeta-
tions may increase greatly in size, but in what may be caUed simple
endocarditis the size rarely exceeds that mentioned above. The finer
changes in the process consist of the proliferation of the subendothelial
connective-tissue elements, resulting in a small-celled infiltration. What
part, if any, the endothelial cells play in this is not accurately known.
The superficial elements undergo a coagulation necrosis, and fibrin is
deposited from the blood, often in layers. Practically a vegetation is a
small area of granulation tissue capped with fibrin. Micro-organisms
are present, entangled in the granular and fibrillated fibrin, and they
probably constitute an essential and constant element in all cases of simnle
endocarditis. ^

The further changes in the vegetation may be either in the direction

f
^Pc;g^!gd ^roIiferation of the_connective-tissue elements of the valve

forming an extensive area of necrosiT^HdlH^^FSdHcESn of the condition
which, from Its more intense grade, we speak of as malignant or ulcerative
endocarditis

;
or, as is more usual, healing occurs. The vegetation is
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absorbed, and there remains a small nodular thickening of thejvakg. A

third possibility iTtho dislocation of a vegetatioSlnth transference as an

embolus to a distant part of the circulati6n. It is to be noted, however,

that this untoward event is rare in acute endocarditis associated with

febrile affections, whereas it is by no means uncommon in the simple

endocarditis which occurs so constantly on old sclerotic valves.

Anatomically, in the majority of instances of acute endocarditis, cica-

trization of the granulation tissue takes place in time, with but little

damage to the valve beyond slight nodular thickening. The essential

danger is remote and results from the slow changes in the valve tissue,

which are so apt to follotv an acute inflammation. Why this shoukl be

so cannot at present be explained; but the fact remains that the simple

endocarditis, harmless in itself, such as we meet with m rheumatism or

in chorea, lays the foundation of subsequent organic lesions, owing to the

initiation of nutritive changes leading to sclerosis with contrackon and

'

-EFdocarditis is much more common on the left side of the heart and

involves the valvular endocardium in the great majority of cases. During

fCBtal life the right side of the heart is often affected. The chord* ten-

dine* are sometimes involved with the valves, rarely alone. The mitral

valves are more often afiected than the aortic. On the mitral segment

the vegetations are usually on the auricular face, not at the margin, but

at a distance of 2 or .3 mm., forming a row of bead-like outgrowths So

too, on the aortic segment they are not seen on the free margin, but just

below, on the ventricular face, following the margin of the so-called lunat-

ed spaces. In both the valves this peculiar distribution follows, as Sibson

suo-gests, the lines of maximum contact.

Etiology.—Simple endocarditis does not constitute a disease of it-

self but is invariably found with some other afEection. The general ex-

perience of the profession has confirmed the original observation of Bouil-

laud as to the frequency of association of simple endocarditis with acute

articular rheumatism. Possibly it is nothing in the disease itself, but

simply an altered state of the fluid media-a reduction perhaps of the

lethal influences which they normally exert-permitting the invasion of

the blood by certain micro-organisms. Tonsillitis, which m some forms

is regarded as a rheumatic affection, may be complicated with endocardi-

tis Of the specific diseases of childhood it is not uncommon m scarlet

fe;er, while it is rare in measles and chicken-pox In diphtheria simple

endocarditis is rare. It was not present in a single instance of 30 autop-

sies which I made in this disease at the Montreal General Hospi al. In

small-pox it is not common. In typhoid fever I have met with it twice m

Tn ptumonia both simple and malignant endocarditis are common.

In 100 autopsies in this disease made at the Montreal General Hospi-

al here were 5 instances of the former. Acute endocarditis is by no
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^ means rare in phthisis. I have met with it in 12 cases in 216 post-mor-

tems.

In chorea simple warty vegetations are found on the valves in a large

majority of all fatal cases, in 62 of 73 cases recently collected by me. There
is no disease in which, post mortem, acute endocarditis has been so fre-

quently found. And, lastly, simple endocarditis is met with in diseases

associated with loss of flesh and progressive debility, as cancer, and such
disorders as gout, diabetes, and Bright's disease.

A very common form is that which occurs on the sclerotic valves in
old heart-disease—the so-called recurring endocarditis.

Symptoms.—Neither the clinical course nor the physical signs are in
any respect characteristic. The great majority of the cases are latent and
there is no indication whatever of cardiac mischief. Experience has taught
us that endocarditis is frequently found post mortem in persons in whom
it was not suspected during life. There are certain features, however, by
which its presence is indicated with a degree of probability. The patient,
as a rule, does not complain of any pain or cardiac distress. In a case of
acute rheumatism, for example, the symptoms to excite suspicion would
be increased rapidity of_the_heart's action, perhaps sligHtlrregularity, and
an increase m tEefever without aggravation of the joint trouble. Eows
of tiny vegetations on the mitral or on the aortic segments seem a trifling

matter to excite fever and it is difiicult in the endocarditis of febrile pro-
cesses to say definitely in every instance that an increase in the fever de-
pends upon the endocardial complication. But a study of the recurring
endocarditis—which is of the warty variety, consisting of minute beads on
old sclerotic valves—shows that this process may be associated, for days
or weeks at a time, with slight fever ranging from 100° to 102^°. Pal-
pitation may be a marked feature and is a symptom upon which certain
authors lay great stress.

The diagnosis of the condition rests upon physical signs which are
notoriously uncertain. The presence of a murmur at one or other of the
cardiac areas in a case of fever is often regarded as indicative of the exist-

ence of endocarditis. This extremely common mistake has arisen from
the fact that the Iruit de souffle or bellows murmur is common to endo-
carditis and a number of other conditions which have nothing to do with
it.

^

At first there may be only a slight roughening of the first sound,
which may gradually develop into a distinct murmur. Taken alone, it is,

however, a very uncertain and fallacious sign.

Malignant JEndocarditis.—Acute endocarditis of a malignant character
is met with

:

{a) As a primary disease of the lining membrane of the heart or of
its valves.

(b) As a secondary affection in acute rheumatism, pneumonia, and in
vanous specific fevers ;- or as an associated condition, in septic processes.
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It is also known by the names of ulcerative, infectious, or diphtheritic

endocarditis, but the term malignant seems most appropriate to charac-

terize the essential clinical features of the disease.

Etiology.—The existence of a primary endocarditis has been doubted

;

but there are instances in which persons previously in good health, without

any history of affections with which endocarditis is usually associated, have

been attacked with symptoms resembling severe typhus or typhoid. In

one case which I saw death occurred on the sixth day and no lesions were

found other than those of malignant endocarditis.

Rheumatism, with which simple endocarditis is frequently associated,

is not so often complicated with the malignant form. Thus, in only

24 of 209 cases the symptoms of severe endocarditis arose in the progress

of acute or subacute rheumatism. In only 3 of the Montreal cases waa

there a history of rheumatism either before or during the attacks.

Malignant endocarditis is extremely rare in chorea. Of all acute dis-

eases complicated with severe endocarditis pneumonia probably heads the

list. This fact, which had been referred to by several of the older writers,

was brought out in a striking manner by the figures on which my lectures

were based. In 11 of the 23 Montreal cases the disease came on with

lobar pneumonia, while it developed with this disease in 54 of the 209

cases analyzed-indeed, the endocarditis which occurs in pneumonia seems

to be of an unusually malignant type, as in 16 cases of my 100 autopsies

in this disease in which this lesion was present, 11 were of this form.

Meningitis was associated with endocarditis in 25 of the 209 cases, and m
15 there was also pneumonia.

The affection may complicate erysipelas, septicgemia (from whatever

cause), and puerperal fever and gonorrhoea. Malignant endocarditis is

very rare in tuberculosis, typhoid fever, and diphtheria.

It has been stated by many writers that endocarditis occurs in ague.

With the unusual facilities for the study of this disease which I have had

in the past seven years I have not yet met with an instance. Unquestion-

ably, in the majority of these cases, the intermittent pyrexia, which has

been regarded as characteristic of the ague, has depended upon the endo-

carditis. In dysentery cases have been described. In small-pox and

scarlet fever, with which simple endocarditis is not infrequently comph-

cated, the malignant form is extremely rare.

Morbid Anatomy.—The lesions may be either vegetative, ulcera-

tive, or suppurative, and these forms may occur alone or in combination.

Even with vegetations there is distinct necrosis and loss of the endocardial

substance. More frequently there is ulceration, either superficial, involv-

ing only the endocardium, or deep and distinct, leading to perforation of

a valve, of a septum, or even of the heart itself. In the suppurative form

the deeper tissues of the valve appear first affected and small abscesses are

found at the bases of the vegetations. The vegetations may present a re-

markable greenish-gray or greenish-yellow color, and when of long stana-
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ing, or even in cases which from the clinical history appear to be tolerably

acute, the vegetations may be crusted with lime salts.

A large vegetation of malignant endocarditis consists histologically of

a granular and fibrillated fibrin, colonies of micro-organisms, and distinct

granulation tissue at the base, while the subjacent endocardial layers

show infiltration and proliferation. The destruction of tissue results from

a gradual extension of the necrotic processes. Of organisms which have

been cultivated from the vegetations, the following may be mentioned

:

Streptococci and staphylococci—which are the most common

—

micrococ-

cus lanceolatus, bacillus typhi aMomi7ialis, hacillus tuierculosis, the gono-

coccics, and the iacillus atitJiracis.

The following figures, taken from my Gonlstonian lectures at the Royal

College of Physicians, give an approximate estimate of the frequency with

which in 209 cases difierent parts of the heart were affected : Aortic and
mitral valves together, 41 ; aortic valves alone, 53 ; mitral valves alone, 77

;

tricuspid in 19 ; the pulmonary valves in 15 ; and the heart wall in 33.

In 9 instances the right heart alone was involved, in most cases the auric-

ulo-ventricular valves.

Mural endocarditis is seen most often at the upper part of the septum
of the left ventricle. N'ext in order is the endocarditis of the left auricle

on the postero-external wall. The ulcerative changes may lead to perfora-

tion of a valve segment, erosion of the chordae tendinese, perforation of

the septum, or even of the heart itself. A common result of the ulcera-

tion is the production of valvular aneurism. In three fourths of the cases

the affected valves present old sclerotic changes. The process may extend
to the aorta, producing, as in one of my cases, extensive endarteritis with

multiple acute aneurisms.

The associated pathological changes are partly those of the primary

disease to which the endocarditis is secondary and partly those due to

embolism. In the endocarditis of septic processes there is the local lesion

—an acute necrosis, a suppurative wound, or puerperal disease. In many
cases the lesions are those of pneumonia, rheumatism, or other febrile pro-

cesses. The changes due to embolism constitute the most striking feat-

ures, but it is remarkable that in some instances, even with endocarditis

of a markedly ulcerative character, there may be no trace of embolic

processes.

The infarcts may be few in number—only one or two, perhaps, in the

spleen or kidney—or they may exist in hundreds throughout the various

parts of the body. They may present the ordinary appearance of red or
white infarcts of a suppurative character. They are most common in the
spleen and kidneys, though they may be numerous in the brain, and in
many cases are very abundant in the intestines. In right-sided endocar-
ditis there may be infarcts in the lungs. In many of the cases there are
innumerable miliary abscesses. Acute suppurative meningitis was met
with in 5 of 23 of the Montreal cases, and in over ten per cent of the 209
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cases analyzed in the literature. Acute suppurative parotitis also may

occur.

Symptoms.—It is difficult to give a satisfactory clinical picture of

the disease because the modes of onset are so varied and the symptoms so

diverse. Arising in the course of some other disease, there may be simply

an intensification of the fever or a change in its character. In a ma-

jority of the cases there are present certain general features, such as irregu-

lar pyrexia, delirmjET^eatm^Tgradual failure of strength.^

"Embolic processes may give special characters, such as delirium, coma

or paralysis from involvement of the brain or its membranes, pain in the

sides and local peritonitis from infarction of the spleen, bloody urine from

implication of the kidneys, impaired vision from retinal haemorrhage, and

suppuration, and even gangrene, in various parts from the distribution of

the emboli.

Two special types of the disease have been recognized—the septic or

pyemic and the typhoid. Other cases closely resemble true intermittent

fever. In some the cardiac symptoms are most prominent, while in others

again the main symptoms may be those of an acute affection of the cere-

bro-spinal system.

The septic type is met with usually in connection with an external

wound, the puerperal process, or an acute necrosis. There are rigors,

sweats, irregular fevers, and all of the signs of septic infection. The heart

symptoms may be completely masked by the general condition, and atten-

tion called to them only on the occurrence of embolism. In a most re-

markable sub-group of this type the disease may simulate a quotidian or a

tertian ague. The symptoms may develop in persons with chronic heart-

disease without any external lesions. These cases may be much prolonged

—for three or four months, or even longer, as in a case of Bristowe's.

The existence in some of these instances of a previous genuine malaria

has been a very puzzling circumstance.

The typhoid type is by far the most common and is characterized by

an irregular temperature, early prostration, delirium, somnolence, and

coma, relaxed bowels, sweating, which may be of a most drenching char-

acter, petechial and other rashes, and occasionally parotitis. The heart

symptoms may be completely overlooked, and in some intances the most

careful examination has failed to discover a murmur.

Under the cardiac group, as suggested by Bramwell, may be consid-

ered those cases in which patients with chronic valve disease are attacked

with marked fever and evidence of recent endocarditis. Many such cases

present symptoms of the pysBmic and typhoid character and may run a

most acute course. In others the course is chronic, lasting for weeks or

months. I have reported two cases of this chronic vegetative endocardi-

tis, with intermittent fever, one of more than a year's duration. The_ au-

topsies showed extensive vegetative and ulcerative disease of the mitral

valves.
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There are cases in which it is often difficult to decide whether
malignant endocarditis is present or not. Thus, a patient with aortic

valve disease is under treatment for failing compensation and begins to

have irregular fever with restlessness and cardiac distress ; embolic phe-
nomena may develop—sudden hemiplegia, pain in the region of the

spleen, or bloody urine, or perhaps peripheral embolism. There may be a

low delirium and the case may run a tolerably acute course ; but in other

instances the fever subsides and recovery occurs.

In what may be termed ' the cerebral group of cases the clinical pict-

ure may simulate a meningitis, either basilar or cerebro-spinal. There
may be acute delirium or, as in three of the Montreal cases, the patient

may be brought into the hospital unconscious. Heineman reports an in-

stance, with autopsy, in which the clinical picture was that of an acute
cerebro-spinal meningitis.

Certain special symptoms may be mentioned. The fever is not al-

ways of a remittent type, but may be high and continuous. Petechial
rashes are very common and render the similarity very strong to certain

cases of typhoid and cerebro-spinal fevers. In one case the disease was
thought to be haemorrhagic small-pox. Erythematous rashes are not un-
common. The sweating may be most profuse, even exceeding that which
occurs in phthisis and ague. Diarrhoea is not necessarily associated with
embolic lesions in the intestines. Jaundice has been observed and cases
are on record which were mistaken for acute yellow atrophy.

Tlieheaxtjymptoms may be entirely latent and are not found unless a
carefuTsearch be made. Even on examination there may be no mur-
mur present. Instances are recorded by careful observers, in which the
examination of the heart has been negative. Cases- with chronic valve

disease^usually present no difficulty in diagnosis.

The course of the disease is varied, depending largely upon the nature
of the primary trouble. Except in the disease grafted upon chronic
valvulitis the course is rarely extended beyond five or six weeks. As
already mentioned, there are instances in which the disease is prolonged
for months. The most rapidly fatal case on record is described by
Eberth, the duration of which was scarcely two days.

Diagnosis.—In many cases the detection of the disease is very diffi-

cult
;
in others, with marked embolic symptoms, it is easy. From simj)le

endocarditis it is readily distinguished, though confusion occasionally
occurs in the transitional stage, when a simple is developing into a malig-
nant form. The constitutional symptoms are of a graver type, the fever
is higher, rigors are common, and septic and tyi^hoid symptoms develop.
Perhaps a majority of the cases not associated with puerperal processes or
bone disease are confounded with typhoid fever. A differential diagnosis
may even be impossible, particularly when we consider that in tyjjhoid
fever infarctions and parotitis may occur. The diarrhoea and abdominal
tenderness may also be present, which with the stupor and progressive



(534 DISEASES OF THE CIRCULATORY SYSTEM.

asthenia make a picture not to be distinguished from this disease. Points

which may guide us are : The more abrupt onset in endocarditis, the

absence of any regularity of the pyrexia in the early stage of the disease,

and the cardiac pain. Oppression and shortness of breath may be early

symptoms in malignant endocarditis. Kigors, too, are not uncommon.

Between pyemia and malignant endocarditis there are practically no dif-

ferential features, for the disease really constitutes an arterial pymmxa

(Wilks) In the acute cases resembling malignant fevers, the diagnosis is

usually made of typhus, typhoid, cerebrospinal fever, or even of hemor-

rhagic small-pox. The intermittent pyrexia, occurrmg for jeeks or

months, has led in some caseilo the diagnosis of malaria, but this disease

could no^^Tbi^^iv^excluded by the blood examination.

The cases usually terminate fatally. .
The instances of recovery are

those more subacute forms, the so-called recurring endocarditis develop-

ing on old sclerotic valvesin-eases of chronic heart-disease.

Treatment.-W6'' know no measures by which m rheumatism,

chorea, or the eruptive fevers the onset of endocarditis can be prevented.

As it probable that many cases develop, particularly m children,m nn d
^

forms of these diseases, it is well to guard the

and insist upon rest and quiet, and to bear m mmd that of ancomplic.a- ^

Lns an acute endoc^arditisjhough iM^^^f^^-^^^^
^^^^^^^^i^^r^rjm. statemenfis-^SteTd by tH^erva on

of Sibson that on a system of absolute rest the proportion of cases of

Rheumatism attacked by endocarditis was less than of those who were not

'°
Itttoubtful whether the salicylates in rheumatism have an influence

in reducing the liability to endocarditis. When the endocarditis is pres-

ent we know no remedies which will definitely influence the valvular

lesions. If there is much vascular excitement^a^coni^ may be given and

an ice-bag placed oter the heart.

The salicylates are strongly advised by some writers and the sulpho-

carbolates have been recommended by Sansom. In the severer ca.es of

mllignant endocarditis the treatment is practically that of septicemia.

Chronic Endocarditis.

This condition, which is a sclerosis of the valve, may be primary, ^ut is

oftene secondary to acute endocarditis, particularly the rheumatic form

?fressenTially 'a slow, insidious process which leads to^deformity of the

valve segment and is the foundation of chronic valvukr disease.

Certrpoisons appear capable of initiating the cl-nge, s-^^^^^^^^^^

hoi syphiliiand gout, though we ure at present ignorant of tbeway m

whVh they^^^^ A very important factor, particularly in the case of the

lorSval/es is the straL ofVdonged and heavy --"Hclerl.
no other wa^ can be explained the occurrence of so many cases of sclero
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sis of the aortic valves in young and middle-aged men whose occupations
necessitate the overuse of the muscles.

_

Morbid Anatomy.—Vegetations in the form in which they occur
in acute endocarditis are not present. In the early stage, which we
have frequent opportunities of seeing, the edge of the valve is a little
thickened and perhaps presents a few smW^ifa^ proimnencesT whicm some cases may represent the healed vegetations of the acute process
in the aortic valves the tissue about the corpora^ Sfa^ntii is first affi^d'
producing a slight thickening with an increase in the size of the nodules'
The substance of the valve may lose its translucency, and the only change
noticeable IS a grayish opacity and a slight loss of its delicate tenuity
In the auriculo-ventricular valves these early changes are seen just within
the margin and here it is not uncommon to find swellings of a grayish-
red, somewhat infiltrated appearance, almost identical with the similar
structures on the intima of the aorta in arterio-sclerosis. Even early theremay be. seen yellow or opaque-white subintimal fatty areas. As the scle-1
TO,kixhiLnges mcjease-the fibrous ^tissue contracts and produces thickening
,and._deformitx^ the^ent^ the edges of which become round, curled

V a^iiB^^P^^le 9f thatj^te apj^o515gcesigr-y for perfect eh.sure A
.sigmoid valve, for instanceT^^SfBi^Jrowed one fourth or even one third
across its face mducing the most extreme grade of insufficiency without.my special deformity and without any definite narrowing of the arterial
orifice. In the auriculo-ventricular segments a simple process of thicken-
ing and curling of the edges of the valves, inducing a failure to close
without forming any obstruction to the normal course of the blood-flow
,is less common Still we meet with instances at the mitral orifice, par^

1

1
cularly m children, m which the edges of the valves are curled and

thickened, producing extreme insufficiency without any material narrow-ing of the orifice. More frequently, as the disease advances, the chordstendme^ become thickened, first at the valvular ends and then alon^ itheir course^ The edges of the valves at their angles are gradually drawS
(together and there is a definite narrowing of the orifice: leading in theaoi ta to more or less stenosis and in the left auriculo-ventricular orifice-the two most frequently involved-to constriction. PinaUy in the sclerotic and necrotic tissues lime salts are deposited and may e^en reach thedeeper s ructures of the fibrous rings, and the entire valve becomes a

in pvt.
^''^"'"y thickened, andn extreme cases the papillary muscles are implanted dfrectly upon the

ttTclii:^; -^-^

—

-^^-^--^

be founl^ fndll'^'i ^T''' f"'
^'Set^^^ons of simple endocarditis may

the dLea'se ^
^""^ ^^^^^^^^^^^ f-'-

Chronic mural endocarditis produces cicatricial-like patches of a gray-
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ish-white appearance which are sometimes seen on the muscular trabecu-

tot Te ventricle or in the auricles. It often occurs m association with

"'I'fftquency with which chronic endocarditis is met with may he

gathered from the following figures : In the statistics, amounting to from

f 00 to 4,000 autopsies, reported from Dresden, Wurzburg,and Prague

lit T3erceBt;c.e ranged from four to nine. The relative frequency of m-

^ veCnt ofihe various valves is thus given in the collected statistx^^^^^^^

Pari^T The mitral orifice was involved in 621, the aortic m 380, the tri-

raiiot .
iiiB iiiitio,

instances in the
cuspid in 46, and the pulmonary in 11. ihis gives

tiz^i'r^^^^^^^- - ----

'^Xk^ SL l:er.. cardiJ power worked to its Ml capao.tj^

The low progress oi the selerotic changes hrings about a gradual, Bot »

Irupt InScieucy, and the moderate dilatation ^h.ch follows .s at fiirt

More work ha« to he done and, m ^^^^^^^^ Urt h^er-

sated. The equilibrium of the circulation is m this way
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II. CHRONIC VALVULAR DISEASE.

Aortic Istcompetenct.

Incompetency of the aortic valves arises either from inability of the
valve segments to close an abnormally large orifice or more commonly
from disease of the segments themselves. This best-defined and most
easily recognized of valvular lesions was first carefully studied by Corrigan,
whose name it sometimes bears.

'

Etiology and Morbid Anatomy.—It is more frequent in males
than m females, affecting chiefly able-bodied, vigorous men at the middle
periodofjife. TE^Titi^which it bears to other valve diseases has been
variously given from thirty to fifty per cent.

Among the important factors in producing this condition are : (a)
Congenital malformation, particularly fusion of two segments— most
commonly those behind which the coronary arteries are given off. It is
probable that an aortic orifice may be competent with this bicuspid state
of the valves, but a gi-eat danger is the liability of these malformed segments
to sclerotic endocarditis. Of seventeen cases which I have reported all
presented sclerotic changes, and the majority of them, had, during life the
clmical features of chronic heart-disease.

'

(b) Acute endocarditis. This does not produce aortic incompetency
unless the process passes on to ulceration and destruction, under which
circumstances it is often found, and may cause a rapidly fatal issue Sim-
ple endocarditis associated with the specific fevers is not nearly so common on the aortic as on the mitral segments; so also with rheumatism,
which plays a less important role here than in mitral valve disease.

(c) By far the most frequent cause of insufficiency is the slow, pro-
gressive sclerosis, of. the segment, resulting in a curling of the 'edge'
wH5h;iess£Jis_the,working surface of the valve. This may, of course fol-
low acute endocarditis, MTiF is so often met with in strong, able-bo'died
mm^mongLJig, working classes, with^^iri5fBiB?7^f rheumatism or
special febrile diseases witF which endocarditis is commonly associated
that other conditions must be sought for to explain its frequency. Of
these, iin^uestionaMy_strain_^^ important-not a sudden, forcible
strain, but a persistent increase of the' normal tension to which the
segments are subject during the diastole of the ventricle. Of circum-
stances increasing this tension, heavy and excessive use of the muscles is
perhaps the most important. So often is this form of heart-disease found
nU2H!ons devote.^^^^^^^ sometimes called the "athlete^s

siaerably tEeTension in the aortic system. A combination of these twocauses IS extremely common. A third element in inducing chronic scle-rotic changes m these valves is syphilis. Cases are rarely seen in whichother factors must not be taken into account, but the association is too
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frequent to be accidental. That syphilis is capable of inducing arterial

c e^osis is, I think, acknowledged, although the way m which it is done is

not ye clear. It is interesting to note with what frequency this form of

valvfLase occurs in soldiers. I was struck with this fact m the P n a

lelplia Hospital, to which so many veterans of the ciTil war are admitted,

fw' Tn tl e'habit of enforcing upon my students the etiological lesson by

a mythological reference to Bacchus and Vulcan, at whose shrines a ma^

•ority of tie cases of aortic insufficiency have worshipped, and not a few

TtloISn of the valves is such as has already been described in

ehrli endocarditis. It may be noted, however, ^T^J^M^^^^,^^^
curling may produce serious incompetenciv Associated ^j"^ ^^^^^^^cmim^^y i

-fiir^^ases a more or less advanced arterio-scie- A

ims may exi

; j ^^^^ msufflciency may result from a calcified

r^Sfpro'leottagtom Caortic attaehme.t into the body ol the ,a ve

Id so p reBtog its proper closure. Some .-riters (Peter) have la d

^reat tre sTl fhe extension of the endarteritis to the valve and would

a"nstances of this kind from those of simple valvular eudooar-

SC l must say that I have not been able to recogmze clmioal difte -

en s b tween thL two conditions, though anatomically we ma, separate

L eases into two groups-those with and those without arteno-sclerosis

(rinriastlyfinsuViency may be induced by rupture of a segm»t

a very r»-e event in healthy valves, but not uncommon m d sease

Itte from excessive strain during heavy lifting or from the ordma.7

endarterial strain in a valve eroded and weakened by ulcerative endo-

insuMdencV of the sigmoid valves, due to dilatation of the

aortfc rtag is a fare condition. It is said to occur in
f^"'''"^.

^cle osis of the ascending portion of the arch with g-a^""
the valves I have myself never met with a pure instance of the

Srd ft ir uch cases I lie always found the valve segmev^s invo v^^^^

S the arterial coats. In aneurism j'ust above the aortic ring, lelatue

Ben* tl.t the

aortic orifice, which at birth is .0 mm —^f^f" to
grcwth of the heart until at one and twenty it s abo'.t

^^^^^^^^^^^^^

of a state of relative insufficiency.
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The insufficiency may be combined with varioias grades of narrowing,
but the majority of the cases of aortic insufficiency present no signs of
stenosis. On the other hand, cases of aortic stenosis almost without
exception are associated with some grade, however slight, of regurgitation.

The direct effect of aortic insufficiency is the regurgitation of blood
fi-om the artery into the ventricle, causing an overdistention of the cavity
and a reduction of the blood column ; that is, a relative anemia in the
arterial tree. As an immediate effect of the double blood-flow into the
left ventricle dilatation of the chamber occurs, and finally hypertrophy.
In this way the valve defect is compensated and as with each ventricular
systole a larger amount of blood is propelled into the arterial system, the
regurgitation of a certain amount during diastole does not, for a time at
least, seriously impair the nutrition of the peripheral parts. In this valve
lesion dilatation and hypertrophy reach their most extreme limit. The
heaviest hearts on record are described in connection with this affection.
The so-called bovine heart, cor lovinum, may weigh 35 or 40 ounces, or
even, as in a case of Dulles's, 48 ounces. The dilatation is usually ex-
ti-eme, and is in marked contrast to the condition of the chamber in cases
of pure aortic stenosis. The papillary muscles may be greatly flattened.
The mitral valves are usually not seriously affected, though the edges
may present slight sclerosis, and there is often relative incompetency,
owing to distention of the mitral ring. Dilatation and hypertrophy of
the left auricle are common, and secondary enlargement of the right heart
occurs in all cases of long standing. The myocardium usually^'presents
changes, fibroid or fatty; more commonly the former in association with
disease of the coronary arteries. The arch of the aorta may present
extensive arterio-sclerosis and dilatation. In rare instances, usually the
rheumatic cases, the intima is perfectly smooth, and the arch with its
main branches not dilated. This condition may be found post mortem
even when during life there have been the most characteristic signs of
enlargement of the arch and of dilatation of the innominate and right
carotid. I have even known the condition of aneurism to be diagnosed
when post mortem no trace of dilatation or sclerosis was found, only an
extreme grade of insufficiency with enormous dilatation and hypertrophy.
The coronary arteries are usually involved^njh^jclerosjs. and their
orifices may be much narrowed. Although these vessels have'been shown
by Martin and Sedgwick to be filled during the ventricular systole, the
circulation in them must be embarrassed in aortic incompetency. They
must miss the effect of the blood-pressure in the sinuses of Valsalva dur-
ing the elastic recoil of the arteries, which surely aids in keeping the
coronary vessels full. The arteries of the body usually present more or
less sclerosis consequent upon the strain which they undergo during the
forcible ventricular systole.

Symptoms.—The condition is often discovered accidentally in per-
sons who have not presented any features of cardiac disease.
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Physical ^\^%.—Inspection shows a wide and forcible area of cardiac

impulse with the apex beat in the sixth or seventh interspace and per-

haps as far out as the anterior axillary line. In young subjects the

prLordia may bulge. On palpation a thrill, diastolic in time, is occa-

sionally felt, but is not common. Thejmpulse is usually_£rong_and

heaving, unless in conditions of extreEe dilatation, wTiUTt is wavy and

in-definlfer Percussion shows a greater increase in the area of heart dul-

ness than is found in any other valvular lesion. It extends chiefly down-

^""^S^^.. is heard a murmur during diastole in the second

right interspace, which is propagated with intensity toward the ensifoim

cartilage or down the left margin of the sternum towaini the apex. In

he maiority of cases it is a soft, long-drawn Iruit, and is of all cardiac

murmX the most reliable. It occurs during the time of, and is produced

by trreflux of blood from the aorta into the ventricle. In a large pro-

pLtn of the cases there is also a systolic murmur heard at the aortic

?eg unusually shorter, often rougher in quality, and which may be p^pa-

Ited upward into the neck. A common mistake is to regard this as

ind aZHtenosis, whereas in the great majority of instances of aorti

nsuffideLy there is no material narrowing, and the murmur is produced

Tv onXlg of the segments or of the intima of the arch The second

InTt us\X obliterated, though in some instances both the murmur

and the v'l^lar sound may be distinctly heard. At the apex murmurs

ar'2 h a?d, either transmitted from the aortic orifice or produced a

are « ^^^^ '
- ^^^.^ ^ith aortic incompetency of high

Zt^^'^^^"^ r" : ^hl

faces' It can frequently be determined that the systolic murmur at he

loreedbaok against the wall and therefore, vema.n ng n tl« h d o

^

telic shoek whieh follows the murmur of
; '

^"^^^^^^^^^ t ™,„e.

The examination of the artenes ,n aort.e
ftj.

Visible pulsation is ™- common y s^^> m
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heart-beat. With the ophthalmoscope the retinal arteries are seen to

pulsate. N'ot only is the pulsation evident, but the characteristic Jerking

quality is apparent. In the throat the throbbing carotids may lead to the

diagnosis of aneurism. In many cases the pulsation can be seen in the-

suprasternal notch, and prominent, forcibly-throbbing vessels beneath the

right sterno-mastoid muscle. The abdominal aorta may lift the epigastrium

with each systole. To be mentioned with this is the capillary pulse, met
very often in aortic insufficiency, and best seen in the finger-nails or by
drawing a line upon the forehead, when the margin of hypereemia on either

side alternately blushes and pales. In extreme grades the face or the
hand may blush visibly at each systole. It is met with also in profound
anasmia, occasionally in neurasthenia, and in health in conditions of great
relaxation of the peripheral arteries. Pulsation may also be present in

the peripheral veins. On palpation the characteristic water-hammer or
Corrigan pulse is felt. In the majority of instances the pulse wave strikes

the finger forcibly with a quick jerking impulse, and immediately recedes
or collapses. The characters of this are sometimes best appreciated by
grasping the arm above the wrist and holding it up. On auscultation
a double murmur may be heard in the carotids and subclavians when it

is present at the aortic orifice. Occasionally in the carotid the second
sound is distinctly audible when absent at the aortic cartilage. In the
femoral artery a double murmur also may be heard sometimes, as pointed
out by Duroziez.

Aortic insufficiency may for years be fully compensated. Persons do
not necessarily suffer any inconvenience, and the condition is often found
accidentally. So long as the hypertrophy just equalizes the valvular
defect there may be no symptoms and the individual may even take
moderately heavy exercise witliout experiencing sensations of distress

about the heart. The cases which last the longest are those in which the
insufficiency follows endocarditis and is not a part of a general arterio-

sclerosis. Coexistent lesions of the mitral valves tend early to disturb the

j

compensation. It has scarcely been sufficiently recognized by the profes-

1
sion at large that pure aortic insufficiency is consistent with years of aver-
age health and with a tolerably active life. I know several physicians with
aortic insufficiency who have been able to carry on for years large and
somewhat onerous practices. One of them since the establishment of insuf

-

ficiency has passed successfully through two attacks of acute rheumatism.
In large hospital practice, scarcely a month passes without the discovery
of a case of aortic insufficiency in connection with some other affection.

With the onset of myocardial changes, with increasing degeneration of
the arteries, particularly with a progressive sclerosis of the arch and in-
volvement of the orifices of the coronary arteries, the compensation be-
comes disturbed. In advanced cases the changes about the aortic ring
may be associated with alterations in the cardiac nerves and ganglia, and
80 introduce an important factor.
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Headache, dizziness, flashes of light, and a feeling of faintness on ris-

ing quickly are among the earliest symptoms. Palpitation and card_mc

distress on slight exertion are common. Long before any signs of failmg

compensation pain may become a marked and troublesome feature. It is

extremely variable in its manifestations. It may be of a dull, achmg char-

acter confined to the prfecordia. More frequently, however, it is sharp

and radiating, and is transmitted up the neck and down the arms, par-

ticularly the left. Attacks_of true angina pectoris are morefrequent m

this than in any othS^vVlvular disease. Anaemia is also common, much

more so than in aortic stenosis or in mitral aflections.

More serious symptoms, as compensation fails, are shortneis_.gf jMieath

and oedema of the feet. The'attacks of dyspnoea are hable to come on at.

nicrht and the patient has_ to sleep, with the head .^igk ^
oh^

Oi respiratory-symptoms cough may develop, due to tlie congestion of

the lungs or oedema. Haemoptysis is less frequent than in mitral disease.

I have reported a case in which it was profuse and believed to be due to

tuberculosis of the lungs, inasmuch as the patient was admitted m a state

of emaciation and profound exhaustion. General dropsy is not common,,

but oedema of the feet may occur eariy and is sometimes due to the ane-

mia, aTotel to th^V^ stasis, at times to both. Unless there is co-

existing disease of the mitral valve, it is rare in piire aortic incompe-

tency for the patient to die with general anasarca. Sudden death is fre^_

quent; more so in this than in other valvular diseases._ As compensation

fails the patient takes to bed and sliiht irregulai- fever, associated usually

with a recurring endocarditis, is not uncommon toward the close, i^m-

bolic symptoms are not infrequent-pain in the splenic region with en-

largement of the organ, hematuria, and in some cases paralysis. iJis-

tressing dreams and disturbed sleep are more common in this than m other

forms of valvular disease.

Here may appropriately be mentioned the connection between mental

symptoms and cardiac disease, as they are oftenest seen with this lesiom

An admirable account of the relations between insanity and d^ease ot

the heart is to be found in Mickle's Goulstonian lectures for 1888. in

general medical practice we seldom find marked mental symptoms, except,

toward the close of the disease, when there may be dehrmm, baHiicmations

and morbid impulses. It is to be remembered that m many heart cases

thfs terminal lelirium is ursemic. The irritability and1-— ^me-

times found in persons the subject of organic heart-disease cannot I th nk

be associated with it in any special manner. We do '

^^^'^^

ing out in patients with aortic and mitral disease, m the stage o omp n-

sation, which appears to be related definitely to the cai-diac
^^^

on^J^s^
important to bear this in mind, for cases occasionally ^l^^P^^y

^^f;;.
tendencies. I have twice had patients throw themselves from a window

of the ward.
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Aortic Stenosis.

Narrowing or stricture of the aortic orifice is not nearly so common as
insufficiency. The two conditions, as already stated, may occur together,
however, and probably in almost every case of stenosis there is some leakage.

Etiology and Morbid Anatomy.—In the milder grades there is

adhesion between the segments, which are so stiffened that during systole
they cannot be pressed back against the aortic wall. The process of co-
hesion between the segments may go on without great thickening, and
produce a condition in which the orifice is guarded by a comparatively
thin membrane, on the aortic face of which may be seen the primitive
raphes separating the sinuses of Valsalva. In some instances this mem-
brane is so thin and presents so few traces of atheromatous or sclerotic
changes that the condition looks as if it had originated during fojtal life.

More commonly the valve segments are thickened and rigid, and have a
cartilaginous hardness. In advanced cases they may be represented by
stiff, calcified masses obstructing the orifice, through which a circular or
slit-like passage can be seen. The^older tlie jgatient the more likely it is

thaij]ie_7.alyesj5qll be rig;id^and_calcified.

We may speak of a relative stenosis^f the aortic orifice when with
normal valves and ring the aorta immediately beyond is greatly dilated.
A stenosis due to involvement of the aortic ring in sclerotic and calcareous
changes without lesion of the valves is referred to by some authors. I have
never met with an instance of this kind. A subvalvular stenosis, the result
of endocarditis in the mitro-sigmoidean sinus, usually occurs as the re-
sult of a foetal endocarditis. In comparison with aortic insufficiency, ste-
nosis is a rare disease. It is usually met with at a more advanced period
of life than insufficiency, and the most typical cases of it are found asso-
ciated with extensive calcareous changes in the arterial system in old men.

When gradually produced and when there is not much insufficiency
the dilatation of the left ventricle may be slight, though I think that
in all cases it does occur. The walls of the ventricle become hypertro-
phied, and we see in this condition the most typical instances of what is
called concentric hypertrophy, in which, without much, if any, enlarge-
ment of the cavity, the walls are greatly thickened, in contradistinction
to the so-called eccentric hypertrophy, in which the chamber is greatly
dilated as well as hypertrophied. There may be no changes in the other
cardiac cavities if compensation is well maintained ; but with its failure
come dUatation, impeded auricular discharge, pulmonary congestion; and
increased work Jor the righ^ heart. The arterial changes are, as a rule,
not so marked as in aortic insufficiency, for the walls have not to with-
stand the impulse of a greatly increased blood-wave with each systole. On
the contrary, the amount of blood propelled through the narrow orifice
may be smaller than normal, though when compensation is fully estab-
lished the pulse-wave may be of medium volume.



DISEASES OF THE CIRCULATORY SYSTEM.

Symptoms. Physical ^igji^.—Inspection may fail to reveal any

area of cardiac impulse. Particularly is this the case in old men with

rio-id chest walls and large emphysematous lungs. Under these circum-

stances there may be a high grade of hypertrophy without any visible im-

pulse Even when the apex beat is visible it may be, as Iraube pointed

out feeble and indefinite. In many cases the apex is seen displaced down-

ward and outward, and the impulse looks strong and forcible.

Palpation reveals in many cases a thrill at the base of the heart of

maximum force in the aortic region. With no other condition do we

meet with thrills of greater intensity. The apex beat may not be palpable

under the conditions above mentioned, or there may be a slow, heaving,

P.trrl'never gives the same wide area of dulness as ^oriic m-

sufficiency. The extent of it depends largely on the state of the lungs,

cartilase and propagated into the great vessels, is present in aoitic ste-

no^ffut is b/no means pat,.ognomonie. One ot
^^^^^^^

"
by tlie student of physical diagnosis is to reeogni.e the tl^^'

tolic mnrmur is only in comparatively rare oases produced by decided

na
0™. of the aorL orifice. Boughening of the valves, or the rntirna

ofTe™?ta, and ha^mic states are much more frequent causes. In aortic

Inosis he murmur often has a much harsher quality, is ouder, and is

mor frequently musical thau in the conditions just mentioned. When

"minion fails and the ventricle is diUted and fee e he munu

mav be soft and distant. The second sound is rarely heard at the a«i t c

Slage, owing to the thickening and stiflness of the A diastohc

murmS is no! uncommon, but in many cases it cannot be heard Th=

puTsHn pure aortic stenosis is small, usually of good tension, legulai,

r'^^Z£:rl"^^ for an indefinite period as long as the
^

a thrill, and a hard, slow pulse of moderate volume and fauly good
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a diagnosis of aortic stenosis can be made with some degree of probability,

particularly if the subject is an old man. Mistakes are common, how-
ever, and a roughened or calcified valve segment, or, in some instances,

a very roughened and prominent calcified plate in the aorta, and
hypertrophy associated with renal disease, may produce similar symp-
toms.

Let me repeat that a murmur of maximum intensity at the aortic

cartilage is of no importance in itself as a diagnostic sign of stenosis.

Eonghening of the valve, sclerosis of -the intima of the arch, and ansemia
are conditions more frequently associated with a systolic murmur in this

region. Seldom is there difficulty in distinguishing the murmur due to

anemia, since it is rarely so intense and is not associated with thrill or

with marked hypertrophy of the left ventricle. In aortic insufficiency a
systolic murmur is usually present, but has neither the intensity nor the
musical quality, nor is it accompanied with a thrill. With roughening
and dilatation of the ascending aorta the murmur may be very harsh or
musical ; but the existence of a second sound, accentuated and ringing in
quality, is usually sufficient to differentiate this condition.

Mitral Incompetency.

Etiology. — Insufficiency of the mitral valve results from : (a)

Changes_in^_the__Sfigments whereby they are contracted and shortened,
usually combined with changes in the chordae tendinese, or with more or
less narrowing ofJhe orifice, (b) As a result of changes in the muscular'
walTs of the ventricle, either dilatation, so that the valve segments fail to
close an enlarged orifice, or changes in the muscular substance, so that
the segments are imperfectly coapted during the systole—muscular in-
competency. The common lesions producing insufficiency result from
endocarditis, which causes a gradual thickening at the edges of the valves,
contraction of the chordae' tendine*, and" union of the edges of the seg'-

ments, so that in a majority of the instances there is not only insuffi-

ciency, but some grade of narrowing as well. Except in children, we
rarely see the mitral leaflets curled and puckered without narrowing of
the orifice. Calcareous plates at the base of the valve may prevent per-
fect closure of one of the segments. In long-standing cases the entire
mitral structures are converted into a firm calcareous ring. From this

1 valvular insufficiency the other condition of muscular incompetency must
be carefully distinguished. It is met with in all conditions of extreme
dilatation of the left ventricle, and also in weakening of the muscles in
prolonged fevers and in anaemia.

Morbid Anatomy.—The effects of incompetency of the mitral
I segment upon the heart and circulation are as follows : (a) The imperfect

I

closure allows a certain amount of blood to regurgitate from the ventricle
into the auricle, so that at the end of auricular diastole this chamber con-
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tains not only the blood which it has received from the lungs, but also

that which has regurgitated from the left ventricle. This necessitates

dilatation, and, as increased work is thrown upon it in expelling the aug-

mented contents, hypertrophy as well.

(h) With each systole of the left auricle a larger volume of blood is

forced into the left ventricle, which also dilates and subsequently becomes

hypertrophied.
, , -, . , i

(c) During the diastole of the left auricle, as blood is regurgitated

into it from the left ventricle, the pulmonary veins are less readily emptied.

In consequence the right ventricle expels its contents less freely, and m

turn becomes dilated and hypertrophied.
'

. , .

(d) Finally, the right auricle also is involved, its chamber is enlarged,

and its walls are increased in thickness.

(e) The effect upon the pulmonary vessels is to produce dilatation

both of the arteries and veins-often in long-standing cases atheromatous

chano-es: the capillaries are distended, and ultimately the condition of

brown induration is produced. Perfect compensation may be effected,

chiefly through the hypertrophy of both ventricles, and the effect npon

the peripheral circulation may not be manifested for years, as a normal

volume of blood is discharged from the left heart at each systole. The

time comes, however, when, owing either to increase in the grade of the

incompetency or to failure of the compensation, the left ventricle is

unable to send out its normal volume into the aorta. Then there is over-

filling of the left auricle, engorgement in the lesser circulation, embarrassed

action of the right heart, and congestion in the systemic vems. For years

this somewhat congested condition may be limited to the lesser circulation,

but finally the right auricle becomes dilated, the tricuspid valves incom-

petent, and the systemic veins are engorged. This gradually leads to the

condition of cyanotic induration in the viscera and, when extreme, to

dropsical effusion.
_

,

Muscular incompetency, due to impaired nutrition of the mitral and

papillary muscles, is rarely followed by such perfect compensation There

mav be in acute destruction of the aortic segments an acute dilatation ot

the left ventricle with relative incompetency of the mitral segments, great

dilatation of the left auricle, and intense engorgement of the
^^^f^J"^^^

which circumstances profuse haemorrhage may result. In these ca es

there is little chance for the establishment of compensation. In cases

of hypertrophy and dilatation of the heart, without vaMar lesions, b^^^^

Lcilted\y heavy work and alcohol, the insufficiency of he mitr 1

valve may be extreme and lead to yrcat pulmonary congestion, engorge-

ment of the systemic veins, and a condition of

cannot be distinguished by any feature from tlijit of mi ral -oomp ten^

due to lesion of the valve itself. In chronic Bnght's disease the hy^ev

trophy of the left ventricle may gradually fail, eadmg, m the later stages

to relative insufficiency of the mitral valve, and the production of a con
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dition of pulmonary and systemic congestion, similar to that induced by
the most extreme grade of lesion of the valve itself.

Symptoms.—During the development of the lesion, unless the in-

competency comes on acutely in consequence of rupture of the valve
segment or of ulceration, the compensatory changes go hand in hand
with the defect, and there are no subjective symptoms. So, also, in the
stage of perfect compensation, there may be the most extreme grade of
mitral insuflaciency with enormous hypertrophy of the heart, yet the
patient may not be aware of the existence of heart trouble, and may
suffer no inconvenience except perhaps a little shortness of breath on
exertion or on going up-stairs. It is only when from any cause the com-
pensation has not been perfectly effected, or having been so is broken
abruptly or gradually, that the patients begin to be troubled. The symp-
toms may be divided into two groups :

(a) The minor manifestations while compensation is still good. Pa-
tients with extreme incompetency often have a congested appearance of
tbe face, the lips and ears have a bluish tint, and the venules on the
cheeks- may be enlarged, which in many cases is very"Mggestive. In
loit^^stanatrrg'- cases, particularly in children, the fingers may be clubbed,
and there is shortness of breath on exertion. This is one of the most
constant features in mitraV insufficiency, and may exist for years, even
when the compensation is perfect. Owing to the somewhat congested
condition of the lungs these patients have a tendency to attacks of
bronchitis or hemoptysis. There may also be palpitation of the
heart. As a rule, however, in well-balanced lesions in adults, this
period of full compensation or latent stage is not associated with symp-
toms which call the attention to an affection of the heart.

(b) Sooner or later comes a period of disturbed or broken compensa-
tion, in which the most intense symptoms are those of venous engorgement.
There are palpitation, weak, irregular action of the heart, and signs of
dilatation. Dyspnoea is an especial feature, and there may be cough. A
distressing symptom is the cardiac " sleep-start," in which, just as the pa-
tient falls asleep, he wakes gasping and feeling as if the heart was stop-
ping. There is usually a slight cyanosis, and even a jaundiced tint to the
skin. The most marked symptoms, however, are those of venous stasis.

The overfilling of the pulmonary vessels accounts in part for the dysp-
noea. There is cough, often with bloody or watery expectoration, and the
alveolar epithelium containing brown pigment-grains is abundant. Drop-
sical effusion usually sets in, beginning in the feet and extending to the
body and the serous sacs. The liver is enlarged, and there are signs of
portal congestion, gastric irritation, and catarrh of the stomach and in-
testines. The urine is usually scanty and albuminous, and contains tube-
casts and sometimes blood-corpuscles. With judicious treatment the com-
pensation may be restored and all the serious symptoms may pass away.
Patients usually have recurring attacks of this kind, and die of a general
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dropsy or there is progressive dilatation of the heart, and death from

asystole. Sudden death in these cases is rare.

Physical Signs—Inspection.—In children the pr^cordia may bulge

and there may be a large area of visible pulsation. The apex beat is to

the left of the nipple, in some cases in the sixth interspace, m the anterior

axillary line. There may be a wavy impulse in the cervical veins which

are often full, particularly when the patient is recumbent.

Palpation.—K thrill is rare ; when present it is felt at the apex,

often in a limited area. The force of the impulse may depend largely

upon the stage in which the case is examined. In full compensation it is

forcible and heaving ; when the compensation is disturbed, usually wavy

and feeble.
i , ^ ^

, PercMSSwri.—The dulness is increased, particularly m a lateral direc-

tion There is no disease of the valves which produces, in long-standing

cases, a more extensive transverse area of heart dulness. It does not ex- U

tend so much upward along the left margin of the sternum as beyond the 1

right margin and to the left of the nipple line.

, Auscultation.-Ki the apex there is a systolic murmur which wholly

or partly obliterates the first sound. It is loudest here, and has a blow-

' ing, sometimes musical character, particularly toward the latter part. The

murmur is transmitted to the axilla and may be heard at the back m

some instances over the entire chest. There are cases in which, as pointed

out by Naunyn, the murmur is heard best along the left border of the

sternum Usually in diastole at the apex the loudly transmitted second

sound may be heard. Occasionally there is also a soft, sometimes a

rough or rumbling presystolic murmur. As a rule, m cases of extrerue

mit?al insufficiency from valvular lesion with great hypertrophy of both

ventricles, there is heard only a loud blowing murmur during systo e

A murmur of mitral insufficiency may vary a great deal accordmg to the

position of the patient. It may be present in the recumbent and ab-

sent in the erect posture. In cases of dilatation, particularly Avhen dropsy

is present, there may be heard at the ensiform cartilage and in the lower

sternal region a soft systolic murmur due to tricuspid regurgitation. An

important sign on auscultation is the accentuated pulmonary second sound

This is heard to the left of the sternum in the second interspace, or over

the third left costal cartilage.

The pul.e in miti-al insufflciency, during fto period o fuU oompeusa-

tioB, may be Ml and regular, often of low tension. Usual y -a the first

onsJt of the symptoms the pulse becomes irregular, a feature vlnch then

Z nates the' case throughout. There may be no two
^^Jjf^

force or volume. Often after the disappearance of the symptom, of fail

ure of compensation tlie irregularity of the pulse persists.

The thL important physical signs then of m.tral •'^Sn'-S.
^^^^^^^^^

i U\ systolic murmur of maximum intensity at the apex, which i. propa

^tUCtiie Axilla and heard at the angle of the scapula; («)
accentuation
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of the pulmonary second sound
;

(c) evidence of enlargement of the heart,

particularly the increase in the transverse diameter, due to hypertrophy

of both right and left ventricles.

Diagnosis.—There is rarely any difficiilty in the diagnosis of mitral

insufficiency. The physical signs just referred to are quite characteristic

and distinctive. Two points are to be borne in mind. First, a murmur,

systolic in character, and of maximum intensity at the apex, and propa-

gated even to the axilla, does not necessarily indicate incompetency of the

mitral valve. There is heard in this region a large group of what are

termed accidental murmurs, the precise nature of which is still doubtful.

They are probably formed, however, in the ventricle, and are not associated

with hypertrophy, or accentuation of pulmonary second sound.

Second, it is not always possible to say whether the insufficiency is

due to lesion of the valve segment or to dilatation of the mitral ring and
relative incompetency. Here neither the character of the murmur, the

propagation, the accentuation of the pulmonary second sound, nor the

hypertrophy assists in the differentiation. The history is sometimes of

gi'eater value in this matter than the physical examination. The cases

most likely to lead to error are those of the so-called idiopathic dilatation

and hypertrophy of the heart (in which the systolic murmur may be of

the greatest intensity), and the instances of arterio-sclerosis with dilated

heart.

Mitral Stenosis.

Etiology.

—

^arrowing of the^miti^l orifices usually the result of ^

valvular endocarditis occurring'inlhe earlier years of life
;
very rarely it

^

is congenital. It is very much more common in women than in men—in

63 of 80 cases noted by Duckworth. This is not easy to explain, but there

are at least two factors to be considered. Eheumatism prevails more in

girls than in boys and, as is well known, endocarditis of the mitral valve

is more common in rheumatism. Chorea, also, as suggested by Barlow,

has an important influence, occurring more frequently in girls and often

associated with endocarditis. Of 140 cases of chorea which I examined at

a period more than two years subsequent to the attack, 72 cases had signs

of organic heart-disease, among which were 24 instances with the physical

signs of mitral stenosis. Anaemia and chlorosis, which are prevalent in

girls, have been regarded as possible factors. In a number of cases, how-
ever, no recognizable etiological factor can be discovered. This has been
regarded by some writers as favoring the view that many of the cases are

of congenital origin ; but it is not improbable that with any of the febrile

affections of childhood endocarditis may be associated. Whooping-cough,
too, with its terrible strain on the heart-valves, may be accountable for
certain cases. Congenital affections of the mitral valve are notoriously
rare. While met with at all ages, stenosis is certainly more frequent in
young persons.
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Morbid Anatomy.—In a majority of instances with the stenosis

there is some incompetency. The narrowing results from thickening and

contraction of the tissues of the ring, of the valve segments, and of the

chordae tendinese. The condition varies a good deal according to the

amount of atheromatous change. In many cases the curtains are so

welded together and the whole valvular region so thickened that the

orifice is reduced to a mere chink—Corrigan's button-hole contraction.

In other cases the curtains are not much thickened, but narrowmg has

resulted from gradual adhesion at the edges, and thickening of the chords

tendine^, so that from the auricle it looks cone-like—the so-called funnel-

shaped variety of stenosis. The instances in which the valve segments

are very slightly deformed but in which the orifice is considerably nar-

rowed, are regarded by some as possibly of congenital ongm. Occa-

sionally the curtains are in great part free from disease, but the nar-

rowing results from large calcareous masses, which project into them

from the ring The involvement of the chordae tendinese is usually ex-

treme, and the papillary muscles may be inserted directly upon the

valve In moderate grades of constriction the orifice will admit the tip

of the index-finger; in more extreme forms, the tip of the little finger;

and occasionally one meets with a specimen in which the orifice seems

almost obliterated, as in a case which came under my notice, which only

admitted a medium-sized Bowman's probe.

The heart in mitral stenosis is not greatly enlarged, rarely weighing

more than 14 or 15 ounces. Occasionally, in an elderly person, it may

seem slightly if at all enlarged, and again- there are instances m which

the weight may reach as much as*20 ounces. The left ventricle is usually

small, and may look very small in comparison with the right ven ric e

which forms the greater portion of the apex. In cases m which with the

narrowing there is very considerable incompetency the left ventricle may

be moderately dilated and hypertrophied.
,

These changes gradually induced are associated with secondary altera-

tions of great importance in the heart. The left auricle discharges i s

blood with greater difficulty and in consequence dilates and its walls

;each three o'r four times their normal thickness. Although the auri^^^

|

by structure unfitted to compensate an extreme lesion, the piobability s

that for some time during the gradual production of stenosis, tl^e mcreas

ing muscular power of the walls is sufficient to counterbalance h def ct

Eventually the tension is increased in the pulmonary circulat on, o^ mg

fo impeded outflow from the veins. To overcome ^ns the i^ ventn

undergoes dilatation and hyi^ertrophy, and upon this ^^^-^^
^^^^^^^^

work of equalizing the circulation. Kelative incompetency of the tiicuspid

and congestion of systemic veins at last supervene.

It is not uncommon at the examination to find white tl^ omb m

appendix of the left auricle. Occasionally a large part of the auuck s

S;fed by an ante-mortem thrombus. Still more rarely the remarkable
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ball thrombus is found, in wbich a globular concretion, varying in size

from a walnut to a small egg, lies free in the auricle, two examples of
which have come under my observation.

Ssnnptoms.—Physical Signs.—Inspection.—In children the lower
sternum and the fifth and sixth left costal cartilages are often prominent,
owing to hypertrophy of the right ventricle. The apex beat may be ill-

defined. Usually, it is not dislocated far beyond the nipple line, and the
chief impulse is over the lower sternum and adjacent costal cartilages.
Often in thin-chested persons there is pulsation in the third and fourth
left interspaces close to the sternum. When compensation fails, the pre-
cordial impulse is much feebler, and in the veins of the neck there mav
be marked systolic regurgitation.

FalpaHonjejeals m a majority of the cases a characteristic, well-
define4Ji-eniitus_orihriU^^ which is best felt, as a rule, in the fourth _or
fifth interspace within the nipple line. It is of a rough, gratiiig quality,
often peculiarly limited in area, most marked during expiration, and can
be felt to terminate in a sharp, sudden shock, synchronous with the im-
pulse. This, most characteristic of physical signs is pathognomonic of
narrowing of the^jtral orifice, and is perhar^s the only instance in_^which
thediagnosis^ of a valvular lesion can be made by palpatiorf^^. "TheWmc impulse is felt most forcibly in the lower sternum and in the
fourth and fifth left intei:spaces. The impulse is felt very high in the third
and fourth interspaces, or in rare cases even in the second, and it has
been thought that in the latter interspace the impulse is due to pulsa-
tion of the auricle. It is always the impulse of the right ventricle ; evenm the most extreme grades of mitral stenosis, there is never such tilting
forward of the auricle or its appendix as would enable it to produce an
impression on the chest wall.

Percussion gives an increase in the cardiac dulness to the right of the
sternum and along the left margin; not usually a great increase beyond
the nipple line, except in extreme cases, when the transverse dulness may
reach from 5 cm. beyond the right margin of the sternum to 10 cm.
beyond the nipple line.

Auscultation.—In the mitral area, usually to the inner side of the
apex beat and often in a very limited region, is heard a rough, vibratory
or purring murmur, which terminates abruptly in the first sound. By
combining palpation and auscultation the purring murmur is found to be
synchronous with the thrill and the loud shock with the first sound. This
IS the presystolic murmur, about the time and mode of production of which
so much discussion has occurred. I hold with those who regard it as oc-
curring during the auricular systole. In whatever way produced, it re-mams one of the most distinctive and characteristic of murmurs and its
presence is positively indicative of narrowing of the mitral orifice The
sole exception to tJiis statement is the Flint murmur already referred toin aortic incompetency. Once, in a case of enormous enlargement of the
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spleen, with dropsy, in whioh the heart was greatly pushed up, I heard a

rsyllic murmur of rough quality, and the mitral valve, were found

nost mortem to be normal. The presystolic murmur ina, ooeupy the

en re period of the diastole, or the middle or only the latter halt, cor-

respondL to the auricular systole. The difference may sometrmes be

noted between the first and second portions of the murmur, when it ocen-

^tTthe entire time. Often there is a peculiar rumbling or echoing qual-

Twt rsomTinstances is very limited and may be heard on , over a

s n.'k bell-space of the stethoscope. A systolic murmur may be hea.d

at fhe apex or along the left sternal border, often of extreme softness and

audMe onW when lie breath is held. Sometimes the systolic murmur ,s

Lud aid disttnct and is transmitted to the axilla. The second sound in

Ire seTond it t interspace is loudly accentuated, sometimes reduplicated

K may be trlnsmitted far to the left and be heard with great clearne

mlr t nte to"^^ 'he following. The unusually sharp, clear

rXrwhich follows the Presy^oli—. ^^^J^Jj^l^

frutpid^'vLsc"! powerful contraction of the greatly hyper-

tropWed right yentricle.
characteristic only

These physical signs, it is to be borne m mma,

-rd-isz^r-r—^^^^^

^appears and there .h^ardi^^^^^^^^^

sometimes a gallop rhythra_ Th^
-"^'^^^^^^ Characteristic murmur. Un-

-^Srr^r it crse ::r his stage of the disease

Te Lure of the valve lesion ma, he

"^f^"^^'":^^,,^
,„„,pensated

,

,
Stenosis of the mitral valve ma, io Je-^J

^e eftcie , P^

'by the h,pertrophy of the
"S^'J^f"^no sy X̂ns. They ma,

acteristic physical signs of this lesion
^f'^J^l^^ ^ ^ ^ble to pass l

for years perhaps be short o breat i^^^^^
i \

through the ordinary duties ol Me witiioui ^
, Especial

Lalle-r in volume than ^^^^^^^^^^^ m!, be.

danger of this stage is « e lecurn 8 ^^-^^ cnusei

whipped off into he circu ataon
""^^^^^^^^^^ uncommon,

hemiplegia or aphasia, or both, i his, umoi tuu. j,
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sequence in women. Patients with mitral stenosis may survive this acci-

dent for an indefinite period. A woman, above seventy years of age, died
in one of my wards at the Philadelphia Hospital, who had been in the
almshouse, hemiplegic, for more than thirty years. The heart presented
an extreme grade of mitral stenosis which had probably existed at the time
of the hemiplegic attack.

Failure of compensation brings in its train the group of symptoms
I
which have been discussed under mitral insuflBciency. Briefly enumerated
they are

:
Eapid and irregular action of the heart, shortness of breath,

I

cough, signs of pulmonary engorgement, and very frequently haemoptysis!

,

Attacks of this kind may recur for years. Bronchitis or a febrile attack
;

may cause shortness of breath or slight blueness. Inflammatory affections
of the lungs or pleura seriously disturb the right heart, and these patients !

stand pneumonia very badly. Many, perhaps a majority of cases of mitral
stenosis, do not have dropsy. The liver may be greatly enlarged, and in
the late stages ascites is not uncommon, particularly in children. Gen-
jeral anasarca is most frequently met with in those cases in which there
lis secondary narrowing of the tricuspid orifice (Broadbent).

Tricuspid-Valve Disease.

(a) Tricuspid Regurgitation.—Occasionally this results from acute
or chronic endocarditis with puckering ; more commonly the condition is
one of relative insufficiency, and is secondary to lesions of the valves on
the left side, particularly of the mitral. It is met with also in all condi-
tions of the lungs which cause obstruction to the circulation, such as cir-
rhosis and emphysema, particularly in combination with chronic bron-
chitis. The symptoms are those of obstruction in the lesser circulation
with venous congestion in the systemic veins, such as has already been
described in connection with mitral insufficiency. The signs of this con-
dition are :

(1) Systolic regurgitation of the blood into the right auricle and the
transmission of the pulse-wave into the veins of_the neck. If the regurgi-
tatwn IS slight or the contraction of the ventricle is feeble there may be
no venous pulsation, but in other cases there is marked systolic pulsation
in the cervical veins. That in the right jugular is more forcible than
thatmtheleft^It may be seen both in the internal and the external
paTticuiarTTK the latter. Marked pulsation in these veins occurs only
when the valves guarding them become incompetent. Slight oscillations
are by no means uncommon, even when the valves are intact. The dis-
tention of the veins is sometimes enormous, particularly in the act of
coughing, when the right jugular at the root of the neck may stand out
forming an extraordinarily prominent ovoid mass. Occasionally the re-
giirgitant pulse-wave may be widely transmitted and be seen in the sub-
clavian and axillary veins, and even in the subcutaneous veins over the
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shoulder, or, as m a ease recently under observatien, in the superficial

"TguLItttpulsatior. through the tricuspid orifice may be transmitted

to theTnferior cava, and so to the liepatic veins, causing a systolic d.stcn-

ion ol tl liver, ihis is best appreciated by bimanual palpation, l^acmg

l llXr thefltthand sixth cosM cartilages -

literal region of the liver in the mid-axillary line. The ihythmioal ex

;Ssation may be readily distinguished, -
depression ol the liver dne to communicated pulsation fiom the left ven

'"t) The second important symptom of "^-^"ttwe^^

TogeUier these two signs positively indicate tricuspid ^gi*^]^-

T„ ZwLn the percussion usually shows increase m the area of dulness

0 tt °M 1 thrL^^ and tlL impulse in the lower sternal regum is

T H» Tn the 2reat maiority ol cases the symptoms are those of the

Iirt;d Lr^tcirrLis^of the^^^^^^^^^^Z
"

^ Jfl-r t::u?a;r:rgraU faHure

"iHr»Se^~--—^ S^with other falvularf^^^^T^
The acquired form is not very infrequent. Bedfordj™^^^

*^"tf"l'ofof^tLIn"*::: :s we:ment- ned, Jwere in

and"! A .-^"^^iority of tj« c.. .vermin a^nl^^J

eight being between the ages of -"'j /j^^Xsies, in 11 only

condition may be gathered from the
„,itral, and

was the lesion confined o this valve^

i^id and >n\ttal. Prac-

aortic segments were involved, and m 78 tl^« *"™^P^^^^^
j l^t heart,

tically the condition is almost always
^""^"^Jj

°f .^^^^^^ a pre-

The physical signs are sometimes chaiacteii tic. J' °'

;
systolic LiU has been noted by ^^^^ "^Xlit '^j tto stenmm. On aus-

d'lmess to be increased, V^^'^^^Y' iTieS^L^Ti^olri^ia cises, and

* Paris Thesis, 1888,
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The lesion is interesting chiefly because it forms one of the most serious

complications of mitral stenosis.

Pulmonary Valve Disease,

This is extremely rare.

(fl) Stenosis is^dmostjnvariably a congenital anomaly. It constitutes

one of the most important of the congenital cardiac affections. The valve

segments are usually united, leaving a small, narrow orifice. In the adult

cases occasionally occur. In Case 608 of my post-mortem records there

was extreme stenosis in a girl of eighteen, owing to great thickening and
adhesion of the segments, and there were also numerous vegetations. The
orifice was only two millimetres in diameter. The congenital lesion is

commonly associated with patency of the ductus Botalii and imperfection

of the ventricular septiim. There may also be tricuspid stenosis.

The physical signs are extremely uncertain. There may be a systolic

murmur with a thrill heard best to the left of the sternum in the second

intercostal space. This murmur may be very like a murmur of aortic

stenosis, but is not transmitted into the vessels. Naturally the pulmonary
second sound is weak or obliterated, or may be replaced by a diastolic mur-
mur. Usually there is hypertrophy of the right heart.

(i) Pulmonary Insufficiency.—This rare affection is occasionally due
to congenital malformation, particularly fusion of two of the segments.

It is sometimes present, as Bramwell has shown, in cases of malignant

endocarditis. Barie has collected fifty-eight cases.

The physical signs are those of regurgitation into the right ventricle,

but, as a rule, it is difficult to differentiate the murmur from that of aortic

insufficiency, though the maximum intensity may be in the pulmonary
area. The absence of the vascular features of aortic insufficiency is sug-

gestive. Both Gibson and Graham Steell have called attention to the

possibility of leakage through these valves in cases of great increase of

pressure in the pulmonary artery, and to a soft diastolic murmur heard

under these circumstances, which Steell calls " the murmur of high pres-

sure in the pulmonary artery."

Combusted Valvular Lesions.

These are extremely common. The mitral and aortic segments may
bej,ffected together

; next in frequency comes the combination of mitral

and tricuspid lesions ; and then of aortic, mitral, and tricuspid. Aortic
insufficiency or aortic stenosis is more frequently combined with mitral

incompetency than aortic stenosis with mitral stenosis, or mitral stenosis

with aortic insufficiency. In children the most common combination is

aortic and mitral insufficiency. In adults, mitral insufficiency with thick-
ening of the aortic valves and slight narrowing is perhaps the most
common.
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The diagnosis rests upon the character of the murmurs and the state

of the chambers as regards hypertrophy and dilatation.

Prognosis in Valvular Disease.—The ciuestion is entn-ely one

of efficient jcompensation. So long as this is maintained the patient may

sufferno''inconvenience, and even with the most serious forms of valve

lesion the function of the heart may be little, if at all, disturbed.

Practitioners who are not adepts in auscultation and feel unable to

estimate the value of the various heart murmurs should remember that

the best judgment of the conditions may be gathered from mspection

and palpation. With an apex beat in the normal situation and regular m

rhythm the auscultatory phenomena may be practically disregarded.

As Sir Andrew Clark states', a murmur ^jer se is of little or no moment

in determining the prognosis in any given case. There is a large group

of patients who present no other symptoms than a systolic murmur heard

over the body of the heart, or over the apex, in whom the left ventricle is

not hypertrophied, the heart rhythm is normal, and who may not have

had rheumatism. Indeed, the condition is accidentally discovered, often

during examination for life insurance. I know cases of this kind which

have persisted unchanged for more than fifteen years Among the condi-

tions influencing prognosis are
: • n

Age —Children under ten are bad subjects. Compensation is well

efiected, and they are free from many of the influences which disturb

compensation in adults. The coronary arteries also are healthy, and

nutrition of the heart-muscle can be readily maintained. \et, spite

of this, the outlook in cardiac lesions developing in very young children

is usually bad. One reason is that the valve lesion itself is apt to be

rapidly progressive, and the limit of cardiac reserve force is m such cases

early reached. There seems to be proportionately a greater degree of

hypertrophy and dilatation. Among other causes of the risks of this

period are to be mentioned insuflicient food in the poorer cla.ses,_ the

recurrence of rheumatic attacks, and the existence of pericardial adhesions

The outlook in a child who can be carefully supervised and prevented

from damaging himself by overexertion is naturally better than m one

who is constantly overtasking his muscles. The valvular lesions ^^^ld

develop at, or subsequent to, the period of puberty are more likely to be

permanency and efficiently compensated. Sudden death from heart-

d^^pase is verv rare in children. .

Tb) Sex -Women bear valve lesions, as a rule, better than men, owing

par ly to the fact that they live quieter lives, partly to the less comir^n

involvement of the coronary arteries, and to the greater -W ^^^^^^^

ral lesions. Pregnancy and parturition are disturbing factois, but aie,

think, less serious than some writers would liave us believe.

(. Valve afected.-The relative prognosis of the
f
Cerent valve lesion^^

is very difficuU to estimate. Each case must, therefore, judged on t

own merits. Aortic insufficiency is unquestionablyJhe most serious
;

yet
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for years it may be perfectly compensated. Favorable circumstances in

any case are the moderate grade of hypertrophy and dilatation, the absence

of all symptoms of cardiac distress, and the absence of extensive arterio-

sclerosis and of angina. The prognosis rests in reality with the condition

of the coronary arteries. Eheumatic lesions of the valves, inducing insuf-

ficiency, are less apt to be associated with endarteritis at the root of the

aorta ; and in such cases the coronary arteries may escape for years. I

know a physician, now about thirty-nine years of age, who, when sixteen,

had his first attack of rheumatism, which involved the aortic segments.

He has had two subsequent attacks of rheumatism, but with care has been
able to live a comfortable and fairly active life. On the other hand, when
the aortic insufficiency is only a part of an extensive arterio-sclerosis at the

root of the aorta, the coronary arteries are almost invariably involved, and
the outlook in such cases is much more serious. Sudden death is not un-
common, either from acute dilatation during some exertion, or, more fre-

quently, from blocking of one of the branches of the coronary arteries.

The liability of this form to be associated with angina pectoris also adds

,
to its severity. Aortic stenosis is a rare lesion, most commonly met with in

middle-aged or elderly men, and is, as a rule, well compensated. In many
cases it does not appear to limit the duration of life.

In mitral lesions the outlook on the whole is much more favorable

than in aortic insufficiency. Mitral insufficiency, when well compensated,
carries with it, perhaps, a better prognosis than mitral stenosis ; but it

must be borne in mind that the cases which last the longest are those in

which the valve orifice is more or less narrowed, as well as incompetent.

There is, in reality, no valve lesion so rapidly fatal and so poorly com-
pensated as that in which the mitral segments are gradually curled and
puckered until they form a narrow strip around a wide mitral ring—a con-

dition specially seen in children. There are many cases of mitral insuffi-

ciency in which the defect is thoroughly balanced for thirty or even forty

years, without distress or inconvenience. Even with great hypertrophy
and the apex beat almost in the mid-axillary line, there may be little or no
distress, and the .compensation may be most effective. Women may pass

safely through repeated pregnancies, though here they are liable to acci-

dents associated with the severe strain. I have had under my care for

many years a patient who had her first attack of rheumatism at the age of

fifteen, when she already had a well-marked mitral murmur. When she
first came under my observation, eighteen years ago, she had signs of

hypertrophy of the left ventricle with a loud systolic murmur. She has
had no cardiac disturbance whatever. She has lived a very active life, has
been unusually vigorous, has borne eleven children, and has passed through
three subsequent attacks of rheumatism.

In mitral stenosis the prognosis is usually regarded as less favorable.
My own experience has led me, however, to place this lesion almost on a
level, particularly in women, with the mitral insufficiency. It is found



658 DISEASES OP THE CIRCULATORY SYSTEM.

very often in persons in perfect health, who have had neither palpitation

nor siens of heart-failure, and who have lived laborious lives. The figurea

dven too, by Broadbent indicate that the date of death in mitral stenosis

is comparatively advanced. These patients, too. pass through repeated

Tire-nancies with safety. There are of course those too common accidents,,

the'result of cerebral embolism, which are more liable to occur m this

than in other forms.
. »

Hard and fast lines cannot be drawn in the question of prognosis m

valvular disease. Every case must be judged separately, and all the cir-

cumstances carefully balanced. There is no question
-^^^f^^TT^

greater experience and more mature judgment, and even the most ex- .

nerienced are sometimes at fault.
, • .-it f

The following brief summary of the conditions which justify a favora-

ble prognosis embodies the large and varied clinical experience of Sir

AndL Clark: Good general health; just habits of living; no excep-

tionaUiability to rheumatic or catarrhal affections; origin of the va vular

sfon independently of degeneration; exislence of the v^^^^^^

w thout chLge for over three years ; sound ventricles, of moderate fie-

ruency and general regularity of action; sound arteries, with a norma

amount of bfood and tension in the smaller vessels; free course of blood

Trough the cervical veins ;
and, lastly, freedom from pulmonary, hepatic,.

"aVrelfo7 Lesions.-Eor this purpose the v^.

lar lesion may be divided into the period of progressive development with

estabThmenI and maintenance of hypertrophy, and the period of dis-

^^T^) rroTcIpensation^^^^ treatment at this period is not.

nec siryand is often hurtful. A very common error is to administer

cardiac drugs, such as digitalis, on the discovery of a murmur or of hyper-

trophy If tke lesion has been found accidentally, it may be best not to-

ieU the patient, but rather an intimate friend. Often it is necessary,.

"r,'to be perfectly frank in order that the V^^^^^^^^^^^^^
preventive measures. He should lead a quiet, regulated, orderly Ir^e free

?rom excitement and worryr-An ordinary wholesome diet should be

taken, tobacco should be interdicted, and stimulants not a lowed. Exei-

cise should be regulated entirely by the feelings of the

?f^^^^
as no cardiac distress or palpitation follows, moderate exercise wi 1

prove

verv beneficial The skin should be kept active by a daily bath Hot

Ss shoSe avdded -and the Turkish bath^f^^^'^J^
lYe-^ot full-blooded, somewhat corpulent individuals an occasiona

aline pul be taken. Patients with valvular lesions should n^^^^

go into ve^^^ high altitudes. The act of coition has serious

^^^^^J^'^^'
farly in ao/tic insufficiency. Knowing that the causes w^^^^^^^^^^^^ sme^

and powerfully disturb the compensation are overexertion, "^e^*'^^
^

;

Ind marnutritL, the physician should give suitable instructions m each
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case. As it is always better to have the co-operation of an intelligent

patient, he should, as a rule, be told of the condition, but in this matter

the physician must be guided by circumstances, and there are cases in

which reticence is the wiser policy.

(b) Stage of Broken Compensation.—The break may be immediate and
final, as when sudden death results from acute dilatation or from blocking

of a branch of the coronary artery. Among the first indications are short-

ness of_breath on exertion or attacks of nocturnal dyspnoea. These are

often associated with impaired nutrition, particularly with anaemia, and a

course of iron or change of air may suffice to relieve the symptoms.
Irregularity of the action of the heart cannot always be termed an in-

dication of failing compensation, particularly in instances of mitral disease.

It has greater significance in aortic lesions. Serious failure of compensa-
tion is indicated by signs of dilatation of the heart, the gallop rhythm, or

various forms of arrhythmia, with or without the existence of dropsy.

Under these circumstances the following measures are to be carried out

:

(1) Rest.—Disturbed compensation may be completely restored by rest

of the body. Both in Montreal and in Philadelphia it was a favorite dem-
onstration in practical therapeutics to show the influence of complete rest

and quiet on the cardiac dilatation. In many cases with oedema of the
ankles, moderate dilatation of the heart, and irregularity of the pulse, the
rest in bed, a few doses of the compound tincture of cardamoms, and a
saline purge suffice, within a week or ten days, to restore the compensa-
tion. One patient, in Ward 11 of the Montreal General Hospital, with
aortic insufficiency recovered from four successive attacks of failing com-
pensation by these measures alone.

(2) The relief of the embarrassed circulation.

(a) By Venesection.—In cases of dilatation, from whatever cause,

whether in mitral or aortic lesions or distention of the right ventricle in

emphysema, when signs of venous engorgement are marked and when
there is orthopnoea with cyanosis, the abstraction of from twenty to thu'ty

ounces of blood is indicated. This is the occasion in which timely vene-

section may save the patient's life. It is a condition in which I have had
most satisfactory results from venesection. It is done much better early

than late. I have on several occasions regretted its postponement, par-

ticularly in instances of acute dilatation and cyanosis in connection with

emphysema.*

(b) By Depletion through the Bowels.—This is particularly valuable

when dropsy is present. Of the various purges the salines are to be pre-

ferred, and may be given by Matthew Hay's method. Half an hour to

an hour before breakfast from half an ounce to an ounce and a half of

Epsom salts may be given in a concentrated form. This usually produces

* For illustrative cases from my wards see paper by H. A. Lafleur, Medical News,
luly, 1891.
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from three to five liquid evacuations. The compound Jalap jpowder in

half-drachm doses, or elaterium, maybe employed for the same purpose.

Even when the pulse is very feeble these hydragogue cathartics are well

borne, and they deplete the portal system rapidly and efficiently.

(c) The Use of Remedies which stimulate the Heart's Action.—Of

these, by far the most important is digitalis, which was introduced into

practice by Withering. The indication for its use is dilatation; the

contra-indication is a perfectly balanced compensatory hypertrophy, such

as we see in all forms of valvular disease. Broken compensation, no mat-

ter what the valve lesion may be, is the signal for its use. It acts upon

the heart, slowing and at the same time increasing the force of the pulsa-

tions It acts on the peripheral arteries, raising their tension, so that a

steady and equable flow of blood is maintained in the capillaries, which

after all, is the prime aim and object of the circulation. The beneficial,

I
effects are best seen in cases of mitral disease with small, irregular pulse

and cardiac dropsy. Its effects are not less striking m the dilatation of

the left ventricle, in the failing compensation of aortic insufficiency or

of arterio-sclerosis. On theoretical grounds it has been urged that its use

is not so advantageous in aortic insufficiency, since it prolongs the diastole

and leads to greater distention. This need not be considered, and digi-

talis is iust as serviceable in this as in any other condition associated with

progressive dilatation ;
larger doses are often required. It may be given

as the tincture or the infusion. In cases of cardiac dropsy, from whatever

rCause fifteen minims of the tincture or half an ounce of the mfusion

may be given every three hours for two days, after which the dose may

be reduced. Some prefer the tincture, others the infusion ;
i is a matter

of indifference if the drug is good. The urine of a patient taking digi-

talis should be carefully estimated each day. As a rule, ^^^en its ac i^^^

is beneficial, there is within twenty-four hours an increase m th^.^^°^^^ '

often the fl;w is very great. Under its use the ^^FP-™^^^^^
dropsy gradually disappears, the pulse becomes firmer, fuUei m volume,

and sometimes, if it has been very intermittent, regular.

Ill effects sometimes follow digitalis. There is no such tbmg as a

cumulative action of the drug manifested
f^^-.^-r'SeU^^^^

effects are seen in the production of nausea and
-^f f

"J ^^^^^^^^

comes irregular and small, and there may be two bea s of the ^^^^ ^ ^o one

0 "he pul'e, which, as pointed out by Broadbent, is

f ^^^^^^^^^^^^

cases of mitral stenosis when they are under the influence of this diug.

The ui^ne is reduced in amount. These symptoms subside on the with-
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tion and cardiac distress, from_five to ten minims three times a day may
be advantageously given for prolonged periods, but the effects should be

carefully watched. In cardiac dropsy digitalis should be used at the out-

set with a free hand. Small doses should not be given, but from the first

half-ounce doses of the infusion every three hours, or from fifteen to

twenty minims of the tincture. There are no substitutes for digitalis.

Of other remedies strophanthus alone is of service. Given in doses

of from five to eight minims of the tincture, it acts like digitalis. It cer-

tainly will sometimes steady the intermittent heart of mitral valve disease

when digitalis fails to do so, but it is not to be compared with this drug
when dropsy is present. Convallaria, citrate of caffeine, and adonis ver-

nalis and sparteine are warmly recommended as substitutes for digitalis,

but their inferiority is so manifest that their use is rarely indicated.

There are two valuable adjuncts in the treatment of valvular disease

—

iron and strychnia. When anaemia is a marked feature iron should be

given in full doses. In some instances of failing compensation iron is the

only medicine needed to restore the balance. Arsenic is occasionally an
excellent substitute, and one or other of them should be administered in

all instances of heart-trouble when pallor is present. Strychnia is a heart

tonic of very great value. It may be given in combination with the digi-

talis in one or two drop doses of the one per cent solution.

Treatment of Special Symptoms, (a) Dropsy.—The increased

arterial tension and activity of the capillary circulation under the influ-

ence of digitalis hastens the interstitial lymph flow and favors resorption

of the fluid. The hydragogue cathartics, by rapidly dej)leting the blood,

promote the absorption of the fluid from the lymph sj)aces and the lymph
sacs. These two measures usually sufiice to rid the patient of the dropsy.

In some cases, however, it cannot be relieved, and then Southey's tubes

may be used or the legs punctured. If done with care, after a thorough
washing of the parts, and if antiseptic precautions are taken, scarification

is a very serviceable measure, and should be resorted to more frequently
than it is. Canton-fiannel bandages may be applied on the (Edematous
legs.

(b) Dyspncea.—The patients are usually unable to lie down. A com-
fortable bed-rest should therefore be provided—if possible, one with lateral

projections, so that in sleeping the head can be supported as it falls over.

The shortness of breath is associated with dilatation, chronic bronchitis,

or hydrothorax. The chest should be carefully examined in all these
cases, as hydrothorax of one side or of both is a common cause of short-
ness of breath. There are cases of mitral regurgitation with recurring
hydrothorax as the sole dropsical symptom, which is relieved, week by
week or month by month, by tapping. For the nocturnal dyspnoea, par-
ticularly when combined with restlessness, morphia is invaluable and may
be given without hesitation. The value of the calming influence of opium
in all conditions of cardiac insufficiency is not enough recognized. There
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are instanoes ot cardiac dyspnoea unassociated with dropsy, particularly in

mitral-valve disease, in wliich nitroglycerin is of great service, ll given in

the one per cent solution in increasing doses. It is especially semceahle

in the oases in which the pulse tension is high.

(c1 Palpitation and Cardiac Distress.^U instances of great hyijer-

trophy and in the throbbing which is so distressing in some caries oi

aortic insufficiency, aconite is ot service in doses ol from onejo ttoe

minims every two or thJee hours. An ice-bag over the hear or Leiter

coil is also of service in allaying the rapid action and the throbbing. For

he pains, which are often so marked in aortic lesions, iodide of potassium

n ten g ain doses, three times a day, or the nitroglycerin ^ '^i;

Small blisters are sometimes advantageous. It must be remeinbered that i

an important cause of palpitation and cardiac distress ,s Aatul-t^-'--

tion ofthe caoS; 'against which suitable measures must be duected.

(, wsiirS»4<««--ThB oaaesof cardiac insufficiency which do

bad and fail to respond to digitalis are most often those m which nausea

aM vomiting are prominent features. The liver is often greatly enlarged

in these ca«l-, there is more or less stasis in the hepatic vessels, and but

Uttle ,Jn be expected of drugs until the venous engorgement is re ieved_

If tLTomiting persists, it is best to stop the food and give "'^ »

ce smlll quanlles of milk and lime water, and effervesemg d'f^.

rCllinaris wahsr and champagne. Creosote, hydrocyanic acid, and the

^J^lToi cerium are sometimes useful; but, as a rule, the condition is

obstinate and always serious.
•

i „ i.pnp^^arv con-
(e) Cough and mmoptysis.-T^^ former is almost a ^^^^^^

comitant of cardiac insufficiency, owing to engorgement o the ve els

and more or less bronchitis. It is allayed by measures directed rather to

be h" tl an to the lungs. Hemoptysis in chronic valvular disease is

ometimes a salutary symptom. An army surgeon, -l-
JJ

during the late civil war on account of haemoptysis, supposed to be due

t Zr^losis, has since that time

ciencv and enlarged heart, many attacks of haemoptysis. He ^ssu es ^«

Sis condition is invariably better after the attack. It is rarely fata ,

"in some cases of acute dilatation, and seldom calls for special treat-

"t/) 8leeplessness.-0n. of the most distressing features of .alvuhir

nightmare. Snbse,uentjy when
l^^^:-^^-:tt:,n..i^y dis-
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and the patients suffer from restless and sleepless nights. Paraldehyde

and amylene hydrate are sometimes serviceable. Urethan, sulphonal,

and chloralamide are rarely efficacious, and it is best, after a few trials,

particularly if the paraldehyde does not answer, to give morphia. It may
be given in combination with atropine.

( g) Renal Symptoms.—With ruptured compensation and lowering of

the tension in the aorta, the urinary secretion is gi-eatly diminished, and
the amount may sink to five or six ounces in the day. Digitalis, and
strophanthus when efficient, usually increase the flow. A brisk purge

may be followed by augmented secretion. The combination in pill form
of digitalis, S(juill, and the black oxide of mercury, will sometimes prove

'

effective when the infusion or tincture of digitalis alone has failed. Calo-

mel acts well in some cases, given in grs. iij every six hours for three or

four days.

The diet in chronic valve diseases is often very difficult to regulate.

With the dilatation and venous engorgement come nausea and often a

great distaste for food. The amount of liquid should be restricted, and
milk, beef-juice, or egg albumen given every three hours. When the

serious symptoms have passed, eggs, scraped meat, fish, and fowl may be

allowed. Starchy foods, and all articles likely to cause flatulency, should

be forbidden. Stimulants are usually necessary, either whisky or brandy.

III. HYPERTROPHY AND DILATATION.

Hypertrophy is an enlargement of the heart due to an increased thick-

ness, total or partial, in the muscular walls. Dilatation is an increase in

size of one or more of the chambers with or without thickening of the
walls. The conditions usually coexist, and could be more correctly de-

scribed together under the term enlargement of the heart. Simple hyper-
trophy, in which the cavities remain of a normal size and the walls are

increased, occurs, but simple dilatation, in which the cavities are increased
and the walls remain of a normal diameter, probably does not, as it is

always associated with thinning or with thickening of the coats. Com-
monly we have the forms of simple hypertrophy, hypertrophy with dilata-

tion, and dilatation with thinning of the coats.

Hyperteophy of the Heaet.

There are two forms—the simple hypertrophy, in which the cavity or
cavities are of normal size ; and hypertrophy with dilatation (eccentric
hypertrophy), in which the cavities are enlarged and the walls increased
in thickness. The condition formerly spoken of as concentric hyper-
trophy, in which there is diminution in the size of the cavity with thick-
ening of the walls,- is, as a rule, a post-mortem change.
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The enlargement may afEect the entire organ, one side, or only one

chamber. Naturally, as the left ventricle does the chief work in forcing

the blood through the systemic arteries, the change is most frequently

found in it.

Etiology.—Hypertrophy of the heart follows the law governing

muscles, that within certain limits, if the nutrition is kept up, increased

work is followed by increased size—i. e., hypertrophy. Hypertrophy of

the left ventricle alone, or with general enlargement of the heart, is

brought about by

—

Conditions affecting the heart itself : (1) Disease of the aortic valve

;

(2) mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myo-

carditis
; (5) disturbed innervation, with overaction, as in exophthalmic

goitre, in long-continued nervous palpitation, and as a result of the action

of certain articles, such as tea, alcohol, and tobacco. In all of these

conditions the work of the heart is increased. In the case of the valve

lesions the increase is due to the increased intraventricular pressure
;
in

the case of the adherent pericardium and myocarditis, to direct interference

with the symmetrical and orderly contraction of the chambers.

Conditions acting upon the blood-vessels : (1) General arterio-sclerosis,

with or without renal disease
; (2) all states of increased arterial tension

induced by the contraction of the smaller arteries under the influence of

certain toxic substances, which act, as Bright suggested, by affecting " the

minute capillary circulation, render greater action necessary to send the

blood through the distant subdivisions of the vascular system "
; (3) pro^

longed muscular exertion, which enormously increases the blood-pressure

in the arteries
; (4) narrowing of the aorta, as in the congenital stenosis.

Hypertrophy of the right ventricle is met with under the following

conditions— .

(1) Lesions of the mitral valve, either incompetence or stenosis, whicli

act by increasing the resistance in the pulmonary vessels. (2) Pulmonary

lesions, obliteration of any number of blood-vessels within the lungs, such

as occurs in emphysema or cirrhosis, is followed by hypertrophy of the

right ventricle. (3) Valvular lesions on the right side occasionally cause

hypertrophy in the adult, not infrequently in the foetus. (4) Chronic

valvular disease of the left heart and pericardial adhesions are sooner or

later associated with hypertrophy of the right ventricle.^

In the auricles simple hypertrophy is never seen; it is always dilata-

tion with hypertrophy. In the left auricle the condition develops in lesions

at the mitral orifice, particularly stenosis. The right auricle hypertrophies

when there is greatly increased blood-pressure in the lesser circulation,

whether due to mitral stenosis or pulmonary lesions. Narrowing ot the

tricuspid orifice is a less frequent cause.
_

Morbid Anatomy.-The heart of an average-sized man w igh

about nine ounces (280 grammes) ; that of a woman about eight ounce

(250 grammes). In cases of general hypertrophy the heart may weigh



HYPERTROPHY AND DILATATION. 665

from sixteen to twenty ounces. Weights above twenty-five ounces are rare.

So far as I know, the heaviest heart on record is one described by Beverly

Eobinson, weighing fifty-three ounces. Dulles has reported one weighing
forty-eight ounces. The measurement of the thickness of the walls is,

next to weighing, the best means of determining the hypertrophy. In
extreme dilatation the walls, though actually thickened, may look thin.

When rigor mortis is present, the cavity may be small and the walls may
appear greatly thickened. The measurements should not be made until

the heart has been soaked in water and thoroughly relaxed. In the left

ventricle a thickness of ten lines, or from twenty to twenty-five millimetres,

indicates hypertrophy. The right ventricle is thinner than the left, and
has an average diameter of from four to seven millimetres. In hyper-
trophy it may measure from thirteen to twenty millimetres. The left

auricle has a normal thickness of about three millimetres, which may be
doubled in hypertrophy. The wall of the right auricle is thinner than
that of the left, rarely exceeding two millimetres in diameter. The appen-
dices of the auricles often present marked increase in thickness and the
musculi pectinati are greatly developed.

The shape of the heart is altered in hypertrophy ; with great enlarge-

ment of the ventricles, the apex is broadened, and the conical shape is lost.

In the enormous enlargement of aortic insufficiency this rotundity of the
apex is very marked. When the right ventricle is chiefly affected it occu-
pies the largest share of the apex. In mitral stenosis the contrast is very
striking between the large, broad right ventricle, reaching to the apex,
and the small left chamber.

The hypertrophied muscle has a deep red color, is firm, and is cut with
increasing resistance. The right ventricle, as Rokitansky noted, may have
a peculiar hard, leathery consistence. In simple hypertrophy of' the left
ventricle the papillary muscles and the columnse carnese may be enlarged,
but the former are often much flattened in dilated hypertrophy. The
muscular trabecule are more developed, as a rule, in the right ventricle
than in the left.

The increase in size of the heart is probably due to a definite numerical
increase, resulting from development of new fibres.

Symptoms.—Hypertrophy is a conservative process, secondary to
some valvular or arterial lesion, and is not necessarily accompanied by
symptoms. So admirable is the adjusting power of the heart that, for
example, an advancing stenosis of aortic or mitral orifice may for years bej,
perfectly equalized by a progressive hypertrophy, and the subject of the'
affection be happily unconscious of the existence of heart-trouble. Hyper-
trophy is in almost all cases an unmixed good ; the symptoms which arise
are usually to be attributed to its failure, or, as we say, to disturbance of
compensation.

Among the most common symptoms are unpleasant feelings about the
heart—a sense of fulness and discomfort, rarely amounting to pain. This
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may be very noticeable when the patient is recumbent on the left side.

Actual pain is rare, except in the irritable heart from tobacco or in neur-

asthenics. Palpitation may not occur, nor do patients always have sen-

sations from the violent shocks of a greatly hypertrophied organ. There

are instances in which very uneasy feelings arise from a moderately exag-

gerated pulsation. The general condition has much to do with this. In

health we are not conscious of the heart's pulsations, but one of the first

indications of exhaustion from excesses or overstudy is the consciousness

of the heart's action, not necessarily with palpitation. Headaches, flush-

incrs of the face, noises in the ears, and flashes of light may be present

Certain untoward effects of long-continued hypertrophy of the left

ventricle must be mentioned, chief among which is the production of

arterio-sclerosis. Particularly is this the case when the hypertrophy re-

sults from increased peripheral resistance. The heightened blood-pressure

(expressed by the word strain) in the arteries gradually induces an endar-

teritis and a stiff, inelastic state of those vessels most exposed to it-viz

the aorta and its primary divisions. In overcoming the peripheral ob-

struction the hypertrophy "ruins the arteries as a sequential result

_

(FothergiU). Prolonged muscular exertion also acts injuriously m this

""Another danger is rupture of the blood-vessels, particularly those of the

brain In general arterial degeneration associated with contracted kidneys

and hypertrophied left heart apoplexy is common. Indeed, m the majority

0? cas?s of cerebral hemorrhage there is sclerosis of the smaller vessels

often with the development of miliary aneurisms, and the rupture may be

caused bv the forcible action of the heart.

Physical Signs.-/,«J>«<io» may show MgiBg of the pr=eoord.a, pro-

ducfnJ n chiiaL marked asymmetry ol the chest. It may oeeur w,th.

Xrioardial adhesions, which Schroetter thinks are -^^^J—
„^

with this condition. The intercostal spaces are widened, and the area ot

^dbletopulse is much increased. On y^Jj,.*. the rmpnlse rs^^crb a

Tnl heaving, and with each systole the hand or the ear apphed ot« t e

LarriiaY%"visibly raised. 'A slow, hearing impulse is one of the be

rilns oflmple hypertrophy. With large dilated hypertrophy the forcible

Znlse "ftcn more sudden and abrupt. A second, weaker impulse can

sZe m s be felt, due perhaps to a rebound from the aortic valves (dowers)

• of third rib or in the second interspace, and tiansversei^

Z rdirom l^ft to two inches beyond tlie nip^de 1
ne^

»n equal distance beyond the middle line of the sternum. The dull
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is more ovoid than in health. When carefully delimited the colossal

hypertrophy of aortic valve disease may give an area of dulness from seven
to eight inches in transverse extent. In moderate grades a transverse
dulness of four inches is not uncommon.

On auscultation the sounds, when the valves are healthy, may present
no special changes, but the first sound is often prolonged and dull.

When there is dilatation as well, it may be very clear and' sharp. Eedu-
plication is common in the hypertrophy of renal disease. A peculiar clink
—the tintement metallique of Bouillaud—may be heard just to the right
of the apex beat. The second sound is clear and loud, sometimes ringing
in character or reduplicated. With valvular lesions, the sounds, of course,
are much altered, and are replaced or accompanied by murmurs.

In simple hypertrophy not dependent on valvular lesions, the pulse
is usually regular, full, strong, and of high tension. It may be in-

creased in rapidity, but is often normal. In eccentric hypertrophy the
pulse is full, but softer, and usually more rapid. One of the earliest signs
of failure and dilatation is irregularity and intermittence of the pulse.'~"

Hypertrophy of the right ventricle in the adult very rarely follows
valvular disease on the right side, but results from increased resistance in
the pulmonary circulation, as in cirrhosis of the lung and emphysema, or
in stenosis of the mitral orifice. With perfect compensation, which fully
maintains the equilibrium of the circulation, there are no symptoms.
Extra exertion, as the ascent of stairs or running, may cause shortness of
breath, but in many ways hypertrophy of the right ventricle is the most
enduring and salutary form in the whole cycle of cardiac affections. For
long periods of years the effects of mitral stenosis may be counterbalanced,
and only sudden death by accident or an acute disease reveal the existence
of an unsuspected lesion. In the hypertrophy secondary to emphysema
or cn-rhosis of the lungs, there may be sensations of distress in the cardiac
region, with cough and shortness of breath

; but as long as the dilatation
IS moderate the symptoms are not marked. With great dilatation and
tricuspid leakage come venous engorgement, oedema, and pulmonary
troubles. The increased pressure in the lesser circulation leads to sclerosis
of the pulmonary arteries and the constant engorgement of the capillaries
leads ultimately to a deposition of pigment and increase in the fibrous
elements m the lang—the brown induration. Extreme pulmonary con-
gestion and apoplexy are more often associated with dilatation. Hemop-
tysis may result from rupture of vessels during sudden exertion.

Physical %^^s.—Bulging of the lower part of the sternum and left
cartilages occurs. The apex beat is forced to the left, but is not so often
displaced downward. The most marked impuise may be in the angle
between the ensiform cartilage and the seventh rib or beneath the carti-
lages of the sixth and seventh ribs. The pulsation is rather diffuse,
not punctuate, particularly i^ there is much dilatation. In thin-walled
chests there may be pulsation in the third and fourth right interspaces
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The cardiac dulness is increased Jransversely and tow_ai;d_the_^

may extend an inch or more beyond the border of the sternnm. On

auscultation the first sound at the lower part of the sternum is louder and

fuller than normal, but the differences are not very marked unless there

is much dilatation, when the sound is clearer and sharper. Accentuation

and reduplication of the second sound are heard in the pulmonary artery

on account of the increased tension. The pujse at the wmt is ^suall^sS^ll-

Pulsation occurs in the jugulars when there is tricuspid incompetence.

Hypertrophy of the auricles always occurs with dilatation. It is most

common in the left chamber, which hypertrophies in mitral stenosis and

incompetency and naturally assists in restoring the balance of the circu-

lation There are no distinctive physical signs, and we usually can infer

its nresence only by the existence of mitral stenosis and a presystolic mur-

l"el dulness may be determined to the left of the sternum,

and there may be a presystolic wave in the second left interspace.

Certrophy and dilatation of the right auricle are met with (associ-

atedS a similar condition in the right ventricle and incompetency

of the ricuspid) in emphysema, cirrhosis of the lung, chrome bronchitis,

anfL afU^^ In comparison with the left auricle the greater de-

yelopment and hypertrophy of the appendix and its musculi pectinati i

very striking. The latter may be distributed over the anterior wa l of

Ihe Binu to a greater extent than in health. There are increased dulness

n the th rd and fourth interspaces, pulsation sometimes presystolic m

rhytm, signs of venous engorgement, Jugular pulsation, and other evi-

dences of dilatation of the right heart.
• -u ^ .

Diagnosis -Among conditions to be distinguished are
. _

fl leuiott palpitalon, from whatever cause, even when very forci-

bX nrtL hUing impulse genuine hype»
of the organdy, however, follow prolonged overaction, as m the smoker s

LrtJhfirritabi heart of neurasthenics, and in exophthalmic goitre, but

7;^Stsed area of dulness may be due to a ^^^^^^^^^
some if which may closely simulate l^YP* VZ^^t^
sion, aneurism, mediastinal growths, cn_d^^^^^^^^^^^

th^^^^^^^^^

pressure or the existence of malformation ot the cnest. >v

STo'rdinary care,— the diagnosis ca^usj^^be n^d. The-

are two opposite oonditions wluoli frequent y gm^^^ W

lung contracted from pleurisy, plrtlnsis,
•'\'''"^''^;^^rlf^^\^i ,„„ at

heart is exposed ; the pulsation may be
^Vtlt fa "slooation

LTrt::;" lung on

mistakes. A less extensive exposure of the l eai may oc
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of the apex, tlie absence of forcible, heaving impulse, and of any obvious

cause of hypertrophy will afford satisfactory criteria for a diagnosis. The
reverse condition exists in some cases in which emphysema masks moder-

ate cardiac h}^ertrophy. The area of dulness may be normal, or even

diminished, and the pulse and character of the sounds will help in the

diagnosis; but it is sometimes a difficult matter.

Prognosis.—The course of any case of cardiac hypertrophy may be

divided into three stages :

(a) The period of development, which varies with the nature of the

primary lesion. For example, in rupture of an aortic valve, during a sud-

den exertion, it may require months before the hypertrophy becomes fully

developed
;

or, indeed, it may never do so, and death may follow from an
uncompensated' dilatation. On the other hand, in sclerotic affections of

the valves, with stenosis or incompetency, the hypertrophy develops step

by step with the lesion, and may continue to counterbalance the progress-

ive and increasing impairment of the valve.

(i) The period of full compensation—the latent stage—during which
the heart's vigor meets the requirements of the circulation. This period
may last an indefinite time, and a patient may never be made aware by
any symptoms that he has a valvular lesion. /

(c) The period of broken compensation, which may come on suddenly
during very severe exertion. Death may result from acute dilatation;

but more commonly it takes place slowly and results from degeneration
and weakening of the heart-muscle.

The breaking or rupture of cardiac compensation may be induced by
many causes, among which the most important are : (1) Failure of the
general nutrition. In many instances of heart-disease, exposure, poor
food, and alcohol combine to bring about disturbance of a well-balanced
heart lesion. Acute illnesses, particularly the fevers, may induce general
debility and with it weakening of the heart-muscle. (2) Disturbance of
the local nutrition of the heart, owing to gradual sclerosis of the coronary
arteries, is a common cause. (3) Very severe muscular exertion, which may
disturb a compensation, perfect for years, and induce death in a few days
(Traube). (4) Mental emotions. Severe grief or fright may bring on
failure of compensation.

The prognosis is largely, as already stated, a matter of maintained
compensation. Once established, the hypertrophy rarely, if ever, disap-
pears, inasmuch as the cause usually persists. Occasionally, perhaps, the
hypertrophy associated with neurotic palpitation from tobacco, or other
causes, or the hypertrophy following muscular over-exertion, may dis-
appear.
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Dilatation of the Heart.

Two yarieties are recognized, dilatation with thickening and dilata-

tion with thinning. The former is the most common, and corresponds to

the dilated or eccentric hypertrophy.

Btiology.-Two important causes combine to produce d>latahon-

i„.,W Kressure witliin the cavities and impaired resistance, due to

we k Sng o Iseular wall-whicl. may act singly, but are often

Combined A weakened wall may yield to a normal distendmg force, or

a normal wall may yield under a lieightened blood-pressnre.

(iriMghteueVendocardiac pressure results eM^^^ from an mcrea^d

quantity of Wood to be moved cr an obstacle to be—

e

most freouent cause. It does not necessarily brmg about dilatation sim

pi OChy -ay Mow. - ta Uie early period of a.rt.c stenosis, and

i„ tbe hypertrophy of the left ventricle in Bnghfs disease.

A majority of the important causes of increased endocardiac pressure

havfakcid; been discussed under hypertrophy. One or two may be con-

TltX'rfttetrdiac chambers varies in health. With slow action

of tie heart th dilatation is complete and fuller than it is with rapd

tion. In the process of tmmmg, the getting wind, as

largely a gradual increase m tl-/apab.l't, of the ^a *• J
the right chambers. A degree of

circumstances,

full training which would be quite impossible
™f« ^^^^^ tbe

because, by a gradual process of what we may c 11 P'^-al

heart ^'^ ^^^-^^^^X^ZZT^^X^^^ ^ T
continuous tendency to overstep the limits oi c c

-^^^^^^^ in the

We have no VO^^^^^"^^^^ ^ the direction of

heart which occur m this process, out
^^^^^^^^

increased muscular and nervous energy
J^^f^^^ becomes a

be due to the prolonged use of then m sc^s b

^^^^ ^

great runner or oarsman who ^^^^^ ^°\^f and Eclipse, the

Master McGrath, the celebrated gieyhound, ana i

heart.



HYPERTROPHY AND DILATATION, 671

race-horse, both famous for endurance rather than speed, had very large

hearts.

Excessive dilatation during severe muscular effort results in heart-

strain. A man, perhaps in poor condition, calls upon his heart for extra

\7ork during the ascent of a high mountain, and is at once seized with

pain about the heart and a sense of distress in the epigastrium. He
breathes rapidly for some time, is " puffed," as we say, but the symptoms

pass off after a night's quiet. An attempt to repeat the exercise is fol-

lowed by another attack, or, indeed, an attack of cardiac dyspnoea may
come on while he is at rest. For months such a man may be unfitted for

severe exertion, or he may be permanently incapacitated. In some way he

has overstrained his heart and become " broken-winded." Exactly what
has taken place in these hearts we cannot say, but their Teserve force is

lost, and with it the power of meeting the demands exacted in maintain-

ing the circulation during severe exertion. The " heart-shock " of Latham
includes cases of this nature—sudden cardiac breakdown during exertion,

not due to rupture of a valve. It seems probable that sudden death in

men during long-continued efforts, as in a race, is sometimes due to over-

distention and paralysis of the heart.

Examples of dilatation occur in all forms of valve lesions. In aortic'

incompetency blood enters the left ventricle during diastole fi'om the

unguarded aorta and from the left auricle, and the quantity of blood at

the termination of diastole subjects the walls to an extreme degree of

pressure, under which they inevitably yield. In time they augment in

thickness, and present the typical eccentric hypertrophy of this condition.

In_mitral insufficiency blood which should have been driven into the
aorta is forced into and dilates the^aiiricle frbmwEch it'^aW^
iTrtKe'dfastole of the ventricle a large amount is returned from the auri-

cle, and with increased force. In mitral stenosis the left auricle is the
seat of greatly increased tension during diastole, and dilates as well as

hypertrophies ; the distention, too, may be enormous. Dilatation of the
right ventricle is produced by a number of conditions, which were con-
sidered under hypertrophy. AU circumstances, such as mitral stenosis,

emphysema, etc., which permanently increase the tension of the blood in
the pulmonary vessels, cause its dilatation.

(3) Impaired nutrition of the heart-walls may lead to a diminution of
the resisting power so that dilatation readily occurs.

The loss of tone due to parenchymatous degeneration or myocarditis
in fevers may lead to a fatal condition of acute dilatation. It is a recog-
nized cause of death in scarlatinal dropsy (Goodhart), and may occur in
rheumatic fever, typhus, typhoid, erysipelas, etc. The changes in the
heart-muscle which accompany acute endocarditis or pericarditis may lead
to dilatation, especially in the latter disease. In anjEmia, leukemia, and
chlorosis the dilatation may be considerable. In sclerosis of the walls, the
yielding is always where this process is most advanced, as at the left apex.
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Under any of these circumstances the walls may yield with normal blood-

Pe^cardial adhesions are a cause of dilatation, and we generally find

in cases with extensive and firm union considerable hyi^ertrophy and dila-

tation. There is usually here some impairment as well of the superficial

layers of muscle.
. , , ,

,

Morbid Anatomy.-The condition usually exists with hypertrophy

in two or more chambers. It is more common on the right than on the

left side. The most extreme dilatationj in^ase^ofj^orkc incompetency,

in which all tfe-cavitres may^^^SSi^us][yd» miOTiSTis

thTT^^^iSd-e is oft5nT?^idTn capacity, and the right chambers also are

very capacious. ,The auricles may contain from eighteen to twenty ounces

Jwood In chronic lesions of the lungs the right chambers are chiefly

involved. In great distention of one ventricle the septum may bulge

toward the other side. The auriculo-ventricular rings are often ddated

Ld there may be an increase in the circumference of an inch and a hal

or even two inches. Thus, the tricuspid orifice the circumference of

which is about four and a half inches, may freely admit a graduated heart-

lone o above six inches ; and the mitral orifice, which normally is about

Teeld a half inches, may admit the cone to five and a half inches or

ev n more Great dilatation is always accompanied with relative mcom-

petenTy of the valves, so that free regurgitation into t^e auricles is per-

muted The orifices of the vense cav. and of the pulmonary veins may

'^S'l—ni is often opaque, particularly that of the ..icles.

The muscle substance varies according to the presence or absence of de-

Inex'tos The microscope may show marked fatty or parenchynmtous

Sr'e but in some instances no special alteration may be noticeable

The^-e is much truth in Niemeyer's assertion "that it is not possible by

than we generally admit. Degeneration of them has been note j

jakin, Ott, and others.
. _Dilatation causes weakness of

Symptoms
^^™Xlig^^^^^^

tricle from the
,f ^ Led pressure and mereaaod
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weakens and the ventricle during systole fails to empty itself completely,

a still larger amount is in it at the end of each diastole,, and the dilatation

becomes greater. The amount remaining after systole prevents the blood

from entering freely from the auricle. Incompetency of the auriculo-

ventricular valves follows, with dilatation of the auricle and impeded

blood-flow in the pulmonary veins. Dilatation and hypertrophy of the

right heart may compensate for a time, but when this fails the venous

system becomes engorged and dropsy may result- The consideration of

the symptoms of chronic valvular lesions is largely that of dilatation and

its effects. Acute dilatation, such as we see in fevers or in sudden failure

of a hypertrophied heart, is accompanied by three chief symptoms—weak,

usually rapid, impulse, dyspnoea, and signs of obstructed venous circula-

tion. Cardiac pain may be present, but is often absent.

The physical signs of dilatation are those of a weak and enlarged

organ. The impulse is diffuse, often undulatory, and is felt over a wide

area, and an apex beat or a point of maximum intensity may not exist.

When it does exist, it may be visible and yet cannot be felt—a valuable

observation made by Walshe. An extensive area of impulse with a quick,

weak maximum apex beat may be present. When the right heart is

chiefly dilated the left may be pushed over so as to occupy a much less ex-

tensive area in front of the heart, and the true apex beat cannot be felt

;

but the chief impulse is just below, or to the right of, the xiphoid carti-

lage, and there is a wavy pulsation in the fou.rth, fifth, and sixth inter-

spaces to the left of the sternum. In extreme dilatation of the right

auricle a pulsation may sometimes be seen in the third right interspace

close to the sternum, and with free tricuspid regurgitation this may be

systolic in character. Whether the pulsation frequently seen in the sec-

ond left interspace is ever due to a dilated left auricle has not been deter-

mined- I have sometimes thought it was presystolic in rhythm, though

it may be distinctly systolic. Post mortem, it is rare in the most extreme

distention to see the auricular appendix so far forward as to warrant the

belief that it could beat against the second interspace. The area of dul-

ness is increased, but an emphysematous lung or the fully distended organ

in a state of brown indiiration may cover over the heart and greatly limit

the extent. The directions of increase were considered in connection with

hypertropliy. _
The first sound is shorter, sharper, more valvular in character, and

more like the second. As' the dilatation becomes excessive it gets weaker.

Reduplication is not common, but occasionally differences may be heard

in the first sound over the right and left hearts. The sounds are fre-

quently obscured by murmurs, which are produced by incompetency of

the valves due to the great dilatation, or are associated with the chronic

valve disease on which the condition depends. The aortic second sound
is replaced by a murmur in aortic regurgitation. The pulmonary sound
is accentuated in mitral regurgitation and pulmonary congestion, but
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with extreme dilatation it may be much weakened. The heart's action

is irroguUar and intermittent, and the. pulse is small, weak, and quick.

On auscultation both the sounds may be free from murmur. Often

there is the condition known as embryocardia or fcetal heart-rhythm, in

which the first and second sounds are very alike, and the long pause is

shortened. In other instances there is the. typical and characteristic

gallop rhythm, rarely found apart from conditions of dilatation. With

the various valvular lesions the corresponding murmurs may be heard.

Murmurs, however, which have been present may disappear, as m the case

of mitral stenosis. In other instances a loud systolic murmur may be

heard at the apex, and when the case first comes under observation it

may be impossible to say whether this is due to organic mitral lesion.

The murmur may be confined to the apex region, or propagated well to

the back It is extremely common in the dilatation which follows the

hvpertrophy of the left ventricle in arterio-sclerosis. Under ti-eatment,

with the gradual disappearance of the dilatation, a murmur of this kind,

even though most intense, may completely disappear, showing that it has

been due to a relative insufficiency, not to a vahnilar lesion. All varieties

of arrhythmia may occur in dilatation of the heart. The pulse, as a rule,

is small, weak, quick, and often irregular.
_ , , mi

Dilatation and Hypertrophy due to Overexertion and Alcohol.-Theie

is a group of cases of dilatation and hyi^ertrophy dependent upon pro-

longed overexertion, which rarely comes under observation until compen-

sation has failed, and which then may be very difficult to distinguish from

the similar conditions produced by vaMar disease. The patients are

able-bodied men at the middle period of life, and complain first of pal-

•lat^on or irregularity of the action of the heart, o^-t^^ and

ubsequently the usual symptoms of cardiac msufflciency develop On

nqu rtg into the history of these patients none of the usual etiological

fis cLsing valve disease are present, but they have always been en-

laced in laborious occupations and have usually been m the habit ot

fak^ stimulants freely.' This is the aifection-^^^^
studied by McLean, Cliflord Albutt, Seitz, and others, and n its eaiher

condition bv Da Costa, in what he termed the irritable heart It is met
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sclerosis or renal disease. The heart ^Yeighs from eighteen to twenty-five

ounces ; the chambers are dilated. The condition has been met with also

in animals, and Houghton states that the heart of the celebrated grey-

hound Master McGrath weighed 9*57 ounces, just threefold in excess of

the normal proportion of heart-weight to body-weight.

IdiopatMc Dilatation.—And, lastly, there are other cases in which
dilatation of the heart occurs without discoverable cause. In some in-

stances there has been a history of sudden exercise or of mental emotion,
but in other cases the condition seems to have come on spontaneously.

In some the condition is acute and the patient has dyspnoea, slight cyano-
sis, cough, and great cardiac distress. Death may occur in a few days, or

dropsy may supervene and the case may become chronic. Delafield has
reported an interesting series of cases of this group.

Treatment.—The treatment of hypertrophy and dilatation has al-

ready been considered under the section on valvular lesions. I would
only here emphasize the fact that with signs of dilatation, as indicated by
gallop rhythm, urgent dyspnoea, and slight lividity, venesection is in
many cases the only means by which the life of the patient may be saved,

and from twenty-five to thirty ounces of blood should be abstracted with-
out delay. Subsequently stimulants, such as ammonia and digitalis, may
be administered, but they are accessories only to the bleeding in the criti-

cal condition of acute dilatation, which is so frequently met with in
cardiac lesions.

IV. AFFECTIONS OF THE MYOCARDIUM.

1. Lesions due to Disease of the Coronary Arteries.—A knowledge of the
changes produced in the myocardium by disease of the coronary vessels
gives a key to the understanding of many problems in cardiac pathol-
ogy. The terminal branches of the coronary vessels are end arteries.
The blocking of one of these vessels by a thrombus or an embolus leads to
a condition which is known as

—

(a) Ancsmic necrosis, or white infarct. This is most commonly seen
in the left ventricle and in the septum, in the territory of distribution
of the anterior coronary artery. The affected area has a yellowish-
white color, sometimes a turbid, parboiled aspect, at others a grayish-
red tint. It may be somewhat wedge-shaped, more often it is irregular
in contour and projects above the surface. Microscopically the changes
are very characteristic. The nuclei disappear from the muscle fibres,
the condition of fragmentation is present, and the fibres present a ho-
mogeneous, hyaline appearance. In some instances there is complete
transformation, and even to the naked eye a firm white patch of hyaline
degeneration may appear in the centre of the area. Sudden death not
infrequently follows the blocking of one of the branches of the coronary
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artery and the production of this anaemic necrosis. In medico-legal

cases it is a point of primary importance to rememler that tUs is one

of the common causes of sudden death. This condition should be care-

fully sought for, inasmuch as it may be the sole lesion, except a general,

sometimes slight arterio-sclerosis. Kupture of the heart may be asso-

ciated with anaemic necrosis.

(b) The second important effect of coronary-artery disease upon the

myocardium is seen in the production of fihrous myocarditis. This may

result from the gradual transformation of areas of anemic necrosis.

More commonly it is caused by the narrowing of a coronary branch m

a process of obliterative endarteritis. The sclerosis is most frequently

seen at the apex of the left ventricle and in the septum, but it may

occur in any portion. In the septum and walls there are often streaks

and patches which are only seen in carefully made systematic sections.

Hypertrophy of the heart is commonly associated with this degeneration.

It is the invariable precursor of aneurism of the heart.
^ . , .

Complete obliteration of one coronary artery, if produced suddenly, is

usually fatal. When induced slowly, either by arterio-sclerosis at the ori-

fice of the artery at the root of the aorta or by an obliterating end arten is

in the course of the vessel, the circulation may be carried on through the

other vessel. Sudden death is not uncommon, owing to thrombosis ot a

vessel which has become narrowed by sclerosis. In the most extreme

rrade one coronary artery may be entirely blocked, with the production

!f extensive fibroi'd disease, and a main branch of the other also may b

•

occluded. A large, powerfully built imbecile, aged tlnrty-five at he

Elwyn Institution, Pennsylvania, who had for years enjoyed domg the

h work about the place, died suddenly, without any preliminary

svmptoms. The heart, which is in my collection, weighed over twenty

ounces the anterior coronary artery was practically occluded by oblit-

Tt^ng endarteritis, and of the posterior artery one mam branch was

"t)1^^- Infarcts.-!, pyemia the smaller branches of the coronaiT

arteries nfay be blocked with septic emboli and cause infarcts m the myo

caf^um in'the form of abscesses, varying in size from a pea to a P.n s

head These may not cause any disturbance, but when large they n ay

p:latetto the' ventricle or into the pericardium, forming what has

. nnri rllr^bthpria The musclc substance is pale, soft, and easily torn,

^^^^^^^ described either as inflammatory or degener-

ative.
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3. Parenchymatous Degeneration.—This is usually met with in fevers,

or in connection with endocarditis or pericarditis. It is clwacterized

by a pale, turbid state of the cardiac muscle, which is general, not local-

ized. Turbidity and softness are the special features. It is the soft-

ened heart of Laennec and Louis. Stokes speaks of an instance in which

" so great was the softening of the organ that when the heart was grasped

by the great vessels and held with the apex pointing upward, it fell down

over the hand, covering it like a cap of a large mushroom."

Histologically, there is a degeneration of the muscle fibres, which are

infiltrated to a various extent with granules which resist the action of

ether. Sometimes this granular change in the fibres is extreme, and no

trace of the striae can be detected. It is probably the effect of a toxic

agent, and is seen in its most exquisite form in the lumbar muscles in

cases of toxic hsemoglobinuria in the horse. It is met with in cases of

typhoid, typhus, small-pox, and other infectious diseases, particularly when

the course is protracted. There is no definite relation between it and the

high temperature.

A form of myocarditis has been described, characterized by fragmenta-

tion of the fibres owing to softening of the cement substance. According

to von Recklinghausen this is a post-mortem change.

4. Fatty Heart.—Under this term are embraced fatty degeneration

and fatty overgrowth.

(a) Fatty degeneration is a very common condition, and mild grades

are met with in many diseases. It is found in the failing nutrition of

old^agg»j)f wasting diseases, and of cachectic states ; in prolonged infec-

tious fevers, in which it may follow or accompany the parench3rmatous

change ; associated with acute and chronic anemias. Certain poisons, such

as phosphorus, produce an intense fatty degeneration. Local causes : Peri-

carditis is usually associated with fatty or parenchymatous changes in the

superficial layers of the myocardium. Disease of the coronary arteries is

a common and important cause. Lastly, in the hypertrophied ventricular

wall in chronic heart-disease fatty change is by no means infrequent.

This degeneration may be limited to the heart or it may be more or less

general in the solid viscera. The diaphragm may also he involved, even
when the other muscles show no special changes. There appears to be
a fecial proneness to fatty degeneration in the heart-muscle, which may
perhaps be connected with its incessant activity. So great is its need of

an abundant oxygen supply that it feels at once any deficiency, and is in
;

consequence the first muscle to show nutritional changes. i

Anatomically the condition may be local or general. The left ven-
tricle is most frequently affected. If the process is advanced and general
the heart looks large and is flabby and relaxed. It has a light yellowish-

brown tint, or, as it is called, a faded-leaf color. Its consistence is re-

duced and the substance tears easily. In the left ventricle the papillary

columns and the muscle beneath the endocardium show a streaked or
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patchy appearance. Microscopically, the fibres are seen to be occupied by

minute globules distributed in rows along the line of the primitive fibres

(Welch). In advanced grades the fibres seem completely occupied by the

minute globules.

(b) Fatty Overgroiotli.—This is usually a simple excess of the normal

subpericardial fat, to which the term cor acUposum was given by the

older writers. In other instances the fat infiltrates the muscular sub-

stance and, separating the strands, may reach even to the endocardium.

In corpulent persons there is always much pericardial fat. It forms part

of the general obesity, and occasionally leads to dangerous or even fatal

impairment of the contractile power of the heart. Of 122 cases analyzed!

)

by Eorchheimer there were 88 males and 34 females. Over eighty per

cent occurred between the fortieth and seventieth years.

The entire heart may be enveloped in a thick sheeting of fat through

which not a trace of muscle substance can be seen. Ob section, the fat

infiltrates the muscle, separating the fibres, and in extreme cases—particu-

larly in the right ventricle—reaches the endocardium. In some places there

may be even complete substitution of fat for the muscle substance. In

rare instances the fat may be in the papillary muscles. The heart is usual-

ly much relaxed and the chambers are dilated. Microscopically the mus-

cle fibres may show, in addition to the atrophy, marked fatty degeneration.

5. Other Degenerations of the Myocardium, {a) Brown Atrophy.—

This is a common, change in the heart-muscle, particularly m chronic

valvular lesions and in the senile heart. When advanced, the color of the

muscles is a dark red-brown, and the consistence is usually mcreased.

The fibres present an accumulation of yellow-brown pigment chiefly

about the nuclei. The cement substance is often unusually distinct, but

seems more fragile than in healthy muscle.

(b) Amyloid degeneration of the heart is occasionally seen. It occurs

in the intermuscular connective tissue and in the blood-vessels, not in

the fibres.
, i. i„

(c) The hyaline transformation of Zenker is sometimes met with m

prolonged fevers. The affected fibres are swollen, homogeneous, trans-

lucent, and the striae are very faint or entirely absent.

(d) Calcareous degeneration may occur in the myocardium, and the

muscle fibres may be infiltrated and yet retain their appearance as figured

and described by Coats in his Text-book of Pathology.
_

Symptoms of Myocardial Disease. -These are notoriously un-

certain A man with advanced fibroid myocarditis may drop dead sud-

denly while doing heavy work, without having complained of cardiac dis-

tress On the other hand, a patient may present enfeebled, irregular action

and signs of dilatation; he may have shortness of

general symptoms believed to be characteristic of cases of ^^^'^^^^^^ ^^^^^

heart, and the post-mortem show little or no change m the
-^y

ocar^^^.

cLrdio-sclerosis or fibroid heart is in some cases ch'^^^f
^

feeble, irregular, slow pulse, with dyspnc^a on exertion and occasional at
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tacks of angina. Irregularity is present in many, but not in all cases.

The pulse may be very slow, even 30 or 40 per minute. Ultimately the

cases come under observation with the symptoms of cardiac insufficiency.

The arrhythmia, which may have been present, becomes aggravated and,

according to Riegel, may not only pracede, but also persist after the car-

diac insufficiency has passed away.

Fatty degeneration of the heart presents the same difficulties. Extreme

fatty changes, as in pernicious ansemia, may be consistent with full, regu-

lar pulse and a regularly acting heart. In some of these cases the fat does

not appear to interfere seriously with the function of the organ. The truth

is it may exist in an extreme grade without producing symptoms, so long as

great dilatation of the chambers does not occuTi^ The cardiac irregularity,

the dyspnoea, palpitation, and small pulse are in reality not symptoms of

the fatty degeneration, but of dilatation which has supervened. The fatty

arcus senilis is of no moment in the diagnosis of fatty heart. The heart-

sounds may be weak and the action irregular. When dilatation occurs,

there is often the gallop rhythm, shortening of the long pause, and a sys-

tolic murmur at the apex. Shortness of breath on exertion is an early

feature in many cases, and anginal attacks may occur. There is some-
times a tendency to syncope, and in both fibroid and fatty heart there are

attacks in which the patient feels cold and depressed and the pulse sinks

to 40 or 30, or even, as in one case which I saw, to 26. The patient may
wake from sleep in the early morning with an attack of severe cardiac

asthma. These " spells " may be associated with nausea and may alter-

nate with others in which there are anginal symptoms. These are the
cases, too, in which for weeks there may be mental symptoms. The pa-
tient has delusions and may even become maniacal. Toward the close,

the type of breathing known as Cheyne-Stokes may occur. It was de-
scribed in the following terms by John Cheyne, speaking of a case of

fatty heart (Dublin Hospital Reports, vol. ii, p. 221, 1818) : "For several

days his breathing was irregular ; it would entirely cease for a quarter of

a minute, then it would become perceptible, though very low, then by
degrees it became heaving and quick, and then it would gradually cease
again

: this revolution in the state of his breathing lasted about a minute,
during which there were about thirty acts of respiration." It is seen much
more frequently in arterio-sclerosis and urjemic states than in fatty heart.

Fatty overgrowth of the heart is a condition certain to exist in very
o^ese^ersons. It produces no symptoms until the muscular fibrels so
weakened that dilatation occurs. These patients may for years present a
feeble but regular pulse ; the heart-sounds are weak and muffled, and a
murmur may be heard at the apex. Attacks of cardiac asthma are not
uncommon, and the patient may suffer from bronchitis. Dizziness and
pseudo-apoplectic seizures may occur. Sudden death may result from
syncope or from rupture of the heart. The physical examination is often
difficult because of the great increase in thejat, and it may be impossible
to define the area of dulness.
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For practical purposes we njay group the cases of myocardial disease

as follows

:

(1) Those in which sudden death occurs with or without previous

indications of heart-trouble. Sclerosis of the coronary arteries exists

—in some instances with recent thrombus and white infarcts ;
in others,

extensive fibroid disease; in others again, fatty degeneration. Many

patients never complain of cardiac distress, but, as in the case of Chal-

mers, the celebrated Scottish divine, enjoy unusual vigor of mind and

body.

(2) Cases in which there are cardiac arrhythmia, shortness of breath

on exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse

symptoms with sweats and extremely slow pulse, and occasionally marked

mental symptoms. These are the cases in which the condition may be

strongly suspected and, in some instances, diagnosed. It is rarely possible

to make a distinction between the fatty and fibroid heart.

(3) Cases in which there are cardiac insufficiency and symptoms of dila-

tation of the heart. Dropsy is often present, and with a loud murmur at

the apex it may be difficult, unless the case has been seen from the outset,

to determine whether or not a valvular lesion is present.

Prognosis -The outlook in affections of the myocardium is ex-

tremely grave. Patients recover, however, in a surprising way from the

most serious attacks, particularly those of the second group

Treatment.—Many cases never come under treatment; the first are

the final symptoms.
. j. j v„

Cases with signs of well-marked cardiac insufficiency, as mamfested^^y

dyspngia, weak, ifr"^ar, rapid- heart, and cedema, may be treated on the

ptnkid down fOT the treatment of broken compensation m valvular dis-

ease. DigitaUs^may be given even if fatty degeneration is suspected, and

is often very beneficial. •
i

•
i +T,„vr.

Much more difficult is the management of those cases m which theie

is marked cardiac arrhythmia, with a feeble, irregular, very s ow pulse,

and syncope or angina. Dropsy is not, as a rule, P^f '
liea^t-

sounds may be perfectly, clear, and there are no signs of d la ation. Di-

gitalis, under these circumstances, is not advisable, particulai-ly when the

fulse s infrequent. Complete rest in bed, a carefully regulated diet and

the use 0? the aromatic spirits of ammonia, sulphuric ether, and stimulants

are indicated For the restlessness and distressing feelings of anxiety moi-

;:^MuIe. From an eightieth to a sixtieth of a grain of st^^.a

mav be given three times a day. If, as is sometimes the case the pulse is

hard ancffirm, nitroglycerin may be cautiously administered beginning

S one minim of 4e one per cent solution three times a day and in-

^'l^^S:^.. of weak heart, particularly when it is due to fatty over-

growth, the plans recommended by Oertel and by ^^
f^ ^

geous. They are invaluable methods in those forms of heart-weakness
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due to intemperance in eating and drinking and defective bodily exer-

cise. The Oertel plan consists of three parts : First, the reduction^n the

amount of liquid. This is an important factor in reducing the fat in

tFese patients. It also slightly increases the density of the blood. Oertel

allows daily about thirty-six ounces of liquid, which includes the amount
taken with the solid food. Free perspiration is promoted by bathing (if

advisable, the Turkish bath), or even by the use of pilocarpine.

The second important point in his treatment is the diet, which should

consist largely of proteids.

Morni7ig.—Cup of coffee or tea, with a little milk, about six ounces
altogether. Bread, three ounces.

Noon.—Three to four ounces of soup, seven to eight ounces of roast

beef, veal, game, or poultry, salad or a light vegetable, a little fish ; one
ounce of bread or farinaceous pudding ; three to six ounces of fruit for

dessert. JSTo liquids at this meal, as a rule, but in hot weather six ounces
of light wine may be taken.

Afternoon.—Six ounces of coffee or tea, with as much water. As an
indulgence an ounce of bread.

Evening.—OnQ or two soft-boiled eggs, an ounce of bread, perhaps a
small slice of cheese, salad, and fruit ; six to eight ounces of wine with four
or five ounces of water (Yeo).

The most important element of all is graduated exercise, not on the
level, but up hills of various grades. The distance walked each day is

marked off and is gradually lengthened. In this way the heart is sys-

tematically exercised and strengthened.

At the Bad ISTauheim, under Schott, good results are obtained by a
combination of stimulating COg baths and a system of " resistance gym-
nastics " in which the patient makes certain definite movements of each
limb in succession, which are resisted by the attendant. Cases of fatty
overgrowth of the heart are those most suitable. The plan of treatment
reduces the obesity, and the patients are, for a time at least, much more
comfortable and are able to go about and do their work without cardiac
distress or great shortness of breath.

Aneurism of the Heart.

{a) Aneurism of a Valve results from acute endocarditis, which pro-
duces softening or erosion and may lead either to perforation of the seg-
ment or to gradual dilatation of a limited area under the influence of the
blood -pressure. The aneurisms are usually spheroidal and project from
the ventricular face of a sigmoid valve. They are much less common on
the mitral segments. They frequently rupture and produce extensive
destruction and incompetency of the valves.

{h) Aneurism of the Walls.—This comparatively rare condition results
from the weakening of the walls by chronic myocarditis, or occasionally
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it follows mural endocarditis, which more commonly, however, leads to

perforation. Aneurism has followed a stab-wound of the heart. The

left ventricle near the apex is usually the seat, at the situation in

which the fibrous degeneration is most common. Fifty-nine of the 90

cases collected by Legg were situated here. In the early stages the ante-

rior wall of the ventricle, near the septum, sometimes mvolvmg the septum

itself is slightly dilated, the endocardium opaque, and the muscular tissue

sclerotic In a more advanced stage the dilatation is pronounced • and

layers of thrombi occupy the sac. Ultimately a large rounded tumor may

proiect from the ventricle and may attain a size equal to that of the heart,

Occasionally the aneurism is sacculated and communicates with the ven-

tricle through a very small orifice. The sac may be double, as m a case

reported by Janeway. In the museum of Guy's Hospital there is a speci-

men showing the wall of the ventricle covered with aneurismal bulgmgs.

Eupture occurred in 7 of the 90 cases collected by Legg.

The symptoms produced by aneurism of the heart are mdefinite. Oc-

casionally there is marked bulging in the apex region and the tumor may

perforate the chest wall. When the sac is large and produces pressure

upon the heart itself , there may be a marked disproportion between the

strong cardiac impulse and the feeble pulsation in the peripheral arteries.

Eupture of the Heart.

This rare event is usually associated with fatty infiltration or degenera-

tion of tl,e heart«les. In some instances, acute softening m conse-

quence of emholism of a hranch of the coronary artery, -W'J- '™J"y-
Lditis, or a gummatous growth has been the cause. Of 100 cases^ .ol

lected by Quain, fatty degeneration was noted m 77. Two thnds ot the

patients were over sixty years of age.

The rent may occur in any of the chambers, but is found most lie

auentlT in the left ventricle on the anterior wall, not far from the septum.

Ihelddent usually takes place during exertion. There may be no pr

liminarv symptoms, but without any warning the patient may fall and die

n a few moments. Sudden death occurred in seventy-one per cent of

Ouain's cTses. In other instances there may be jn the cardiac region a

?enseof r^isb and suflocation, and life maybe prolonged for sev ral

hours In a Montreal case which I examined the patien walked up a

^teepM after the onset of the symptoms, and lived for thirteen hours.

A cL is on record in which the patient lived for eleven days.

New Growths and Parasites.

Tubercle and syphilis have already been considered. T^'^^

^

or sarcoma is extremely rare. Secondary tiimoi.

-f^'^j ^
tiple, and are usually unattended with symptoms, even when



AFFECTIONS OF THE MYOCARDIUM, 68B

is most extensive. In one case I found in the wall of the right ventricle

a mass which involved the anterior segment of the tricuspid valve and
partly blocked the orifice. The surface was eroded and there were nu-
merous cancerous emboli in the pulmonary artery. In another instance

the heart was greatly enlarged, owing to the presence of innumerable
masses of colloid cancer the size of cherries. The mediastinal sarcoma
may penetrate the heart, though it is remarkable how extensive the dis-

ease of the mediastinal glands may be without involvement of the heart

or vessels.

Cysts in the heart are rare. They are found in different parts, and
are filled either with a brownish or a clear fluid. Blood-cysts occasionally

occur.

The parasites will be discussed under the appropriate section, but it

may be mentioned here that both the cysticercus cellulom and the echino-
coccus cysts occur occasionally in the heart.

Wounds and Foreign Bodies.

Wounds of the heart are usually fatal, although there are many in-
stances in which recovery has taken place. Bullets have been found en-
cysted inside the ventricle. A majority of the cases of gunshot wounds,
however, are necessarily fatal. Puncture of the heart by a sharp-point-
ed body, such as a needle or a stiletto, does not alv/ays prove fatal.
Peabody has reported a case in which a pin was found embedded in the
left ventricle. Suicide has been attempted by passing a needle or pin
into the heart. It is not, however, necessarily fatal. Moxon mentioned a
case, at the Clinical Society of London, in which a medical student, while
on a spree, passed a pin into his heart. The pericardium was opened, and
the head of the pin was found outside of the right ventricle. It was
grasped and an attempt made to remove it, but it was withdrawn into the
heart and, it is said, caused the patient no further trouble. Hysterical
girls sometimes swallow pins and needles, which, passing through the
oesophagus and stomach, are found in various parts of the body. A re-
markable case is reported by Allen J. Smith of a girl from whom several
dozen needles and pins were removed, usually from subcutaneous abscesses.
Several years later she developed symptoms of chronic heart-disease. At
the post-mortem needles were found in the tissues of the adherent peri-
cardmm, and between thirty and forty were embedded in the thickened
pleural membranes of the left side.

Puncture of the heart has been recommended as a therapeutic pro-
cedure to stimulate it to action, as in chloroform narcosis, and experi-
mental evidence has been brought forward by B. A. Watson in favor of
the operation. He advises abstraction of blood in combination with the
puncture—cardiocentesis. The proceeding is not without risk. Hfemor-
rhage may take place from the puncture, though it is not often extensive.

44
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Sloan has recently urged its use in all cases of asphyxia and in sufEo-

cation by drowning and from coal-gas. The successful case which he re-

ports illustrates forcibly its stimulating action.

V. NEUROSES OF THE HEART.

Palpitation.

In health we are unconscious of the action of the heart. In some peo-

ple one of the first indications of debility or overwork is the consciousness

of the cardiac pulsations, which may, howeyer, be perfectly regular and

orderly. This is not palpitation. The term is properly limited to irregu-

lar or forcible action of the heart perceptible to the indmdua .

Etioloev -The expression "perceptible to the individual" covers

thelssential element in palpitation of the heart. The most extreme dis-

tu ban e o rhythm, a condition even of what is termed deUnurn. cord^s^

Zy\e unattended with subjective sensations of distress, and there may

Tno consciousness of disturbed action. On the other l^and ^here are

cases in which complaint is made of the most distressmg palpitation and

eTsatlons of throbbing, in which the physical examination -eals ^
-^^^

larly acting heart, the sensations being entirely subjective We meet with

bilitv of the nervous system. Palpitation may be a marked featu e at tiie

t^eVf plr^^^^ at the climacteric, and occasionally during menstrua loi.

it^s a very common symptom in hysteria and neurasthenia particularly m

L form 'of the lattL which is associated with dyspepsia. Emotions

such as fXht, are common causes of palpitation. ^^^^1''''

seq~4; acute fevers. Females are more liable to the afiection than

""'^'n a second group the palpitation results from the action upon the

hea t 0 certl sfbsta^nces, LI as tobacco, coffee, tea and alcoh^^ And

S ,
palpitation may be associated with organic ^^^J^^^^

constitutes the essential feature
,,^^on among

The irritable heart described by Da Costa, ^^^^^^^^
r^i.e

the young soldiers during the civil war, - ^^^^^ X'on ex-

chief symptoms were palpitation with %l ^.tors at

ertion, a variable amount of cardiac P^^'^.^ ,^fP "^^^^^^^^

work in producing this condition appeared
^^^^^

the unwonted muscular exertion associated with the drill, and
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The condition is not infrequent in civil life among young men, and it leads

in some cases to hypertrophy of the heart.

Symptoms.—lu the mildest form, such as occurs during a dys-

peptic attack, there is slight fluttering of the heart and a sense of what

patients sometimes call "goneness." In more severe attacks the heart

beats violently, its pulsations against the chest wall are visible, the rapidity

of the action is much 'increased, the arteries throh forcibly, and there is a

sense of great distress. In some instances the heart's action is not at all

quickened. The most striking cases are in neurasthenic women, in whom

the mere entrance of a person into the room will cause the most violent

action of the heart and throbbing of the peripheral arteries. The pulse

may be rapidly increased until it reaches 150 or 160. A diffuse flushing

of the skin may appear at the same time. After such attacks, there may

be the passage of a large quantity of pale urine. In many cases of palpi-

tation, particularly in young men, the condition is at once relieved by

exertion. A patient with extreme irregularity of the heart may, after

walking quickly one hundred yards or running up-stairs, return with the

pulse perfectly regular. This is not infrequently seen, too, in the irregu-

lar action of the heart in mitral-valve disease.

The physical examination of the heart is usually negative. The sounds,

the shock of which may be very palpable, are on auscultation clear, ringing,

and metallic, but not associated with murmurs. The second sound at the

base may be greatly accentuated. A murmur may sometimes be heard

over the pulmonary artery or even at the apex in cases of rapid action in

neurasthenia or in severe anaemia. The attacks may be transient, lasting

only for a few minutes, or may persist for an hour or more. In some in-

stances any attempt at exertion renews the attack.

The prognosis is usually good, though it may be extremely difficult to

remove the conditions underlying the palpitation.

Arrhythmia.

An intermission occurs when one or more beats of the heart are

dropped. Irregularity is the condition when the beats are unequal in vol-

ume and force, or follow each other at unequal distances. Allorrhythmia

is a term which is also used to express deviations from the normal heart

rhythm.

The following varieties of arrhythmical action may be recognized :

(1) The paradoxical pulse of Kussmaul, in which the beats during

inspiration are more frequent but less full than during expiration. This

is found in weak heart, in chronic pericarditis, and when fibrous bands

encircle the root of the aorta ; but it may also occur normally from the

influence of the respirations upon the heart. It is sometimes to be felt in

sleeping children.

(3) Intermittence, in which there is simply an intermission or drop-
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ping of a cardiac beat. The term deficience is more correctly applied to

those instances in which the absence of the heart-sound proves that the

systole is really omitted. The systole may be so weak as not to produce a

pulsation, and yet at the same time a feeble first sound m^y be heard.

(3) The alternate heart-beat, in which strong and weak pulsations

alternate ragularly and which is expressed in the peripheral arteries by

alternate full and feeble pulse-beats.

(4) The bigeminal and trigeminal pulsations occur when two or three

beats follow each other in rapid succession, each group being separated

from the following by a longer interval. This is not very uncommon in

mitral disease and as an effect of digitalis. In the bigeminal pulse the

first beat of the pair is usually the stronger. Indeed, in the condition

known as heart bigeminism the second systole is so feeble that the pulse

wave does not reach the peripheral arteries and the two systoles are repre-

sented by only a single pulse-beat at the wrist.

(5) Delirium cordis, in which these various factors are combined and

the heart's action is wholly irregular.

(6) Foetal heart rhythm—embryocardia—described by Stokes, is a

very common condition in which the long pause is shortened and the

characters of the sounds are " almost completely identical." The resem-

blance to the foetal heart-beat is very striking. In the later stages of

fevers and in extreme dilatation this form of heart rhythm is very fre-

quently heard.
j. ^.^ ^^ f

(7) Gallop rhythm, in which the sounds resemble the footfall of a

horse at canter, usually results from the reduplication of the second

sound in a rapidly acting heart. It is expressed by the words rat-

ta-tat." Sometimes it seems as if the first sound was split; more com-

monly it is the second. It is most frequently heard in interstitial ne-

phritis and arterio-sclerosis, but it is said to be met with also m healthy

The causes of these various disturbances of rhythm are thus classified

by G. Baumgarten :
*

.

(1) Those due to central-cerebral-causes, either organic disease, as

in hWmorrhage, or concussion ; more commonly psychical influences.

(2) Keflex influences, such as produce the cardiac irregularity m dys-

pepsia and diseases of the liver, lungs, and kidneys.

(3) Toxic influences. Tobacco, coflee, and tea are common causes of

arrhythmia. Various drugs, such as digitalis, belladonna, and aconite,

may also induce it.
, •,. r Woff-p-

(4) Changes in the heart itself, {a) In the cardiac ganglia. Fat y

pigmentary, and sclerotic changes have been described ^^^^
soft and may have an important influence m l--°d-cing distu^^^^^

the rhythm; but as yet we do not know their exact significance. They

* Transactions ol the Association of American Physicians, vol. iil
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may he present in cases -which have not presented arrhythmia. (5) Mural

changes are common in conditions of this kind. Simple dilatation, fatty

degeneration, and sclerosis are most commonly present, the two latter

usually associated with sclerosis of the coronary arteries.

The significance of arrhythmia is not always easy to determine. Sim-
ple irregular action of the heart may persist for years. The late Chan-
cellor Ferrier, of McGill University, a man of unusual bodily and mental
vigor, who died at the age of eighty-seven, had an extremely irregular

pulse for almost fifty years of his life. One or two other instances have
come under my notice of persons in good health, without arterial or car-

diac disease, in whom the heart's action was persistently irregular. The
bigeminal and trigeminal pulsations are found more frequently in mitral

than in other conditions. The delirium cordis is met with in the dilata-

tion associated with valvular lesions, particularly toward the latter stages.

Fcetal heart rhythm is rarely found apai-t from dilatation.

Eapid Heart—Tachycardia.

The rapid action may be perfectly natural. There are individuals
whose normal heart action is at 100 or even more per minute. It may
be caused by the various conditions which induce palpitation; but the
two are not necessarily associated. Emotional causes, violent exercise, and
fevers all produce great increase in the rapidity of the heart's action.

The extremely rapid action which follows fright may persist for days, or
even weeks. Traube reports an instance in which, after violent exercise,

the rapid action of the heart continued. Cases are not uncommon at the
menopause.

There are cases again in which the condition can hardly be termed a
neurosis, since it depends upon definite changes in the pneumogastrics
or in the medulla. Cases have been reported in which tumor or clot in
or about the medulla or pressure upon the vagi has been associated with
heart hurry. Some of the cases of frequent action of the heart in women
have been thought to be due to reflex irritation from ovarian or uterine
disease.

Paroxysmal tachycardia is a remarkable affection, characterized by
spells of heart hurry, during which the action is greatly increased, the
pulse reaching 200 and over. The cases are not common. The condition
has been thoroughly studied by Nothnagel. The attack may be quite
short and persist only for an hour or so. A patient at the Philadelphia
Infirmary for Nervous Diseases was attacked every week or two ; the pulse
would rise to 220 or 230, and there were such feelings of disti-ess and un-
easiness that the patient always had to lie down. There may be, however,
no subjective disturbance, and in another case the patient was able to
walk about during the paroxysm and had no dyspnoea. One of the most
remarkable cases is reported by H. 0. Wood, A physician in his eighty-
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seTenth year has had attacks at intervals since his thirty-seventh year.

The onset is abrupt and the pulse rapidly rises to 200 a minute. For more

than twenty years the taking of ice-water or strong coffee would arrest the

attacks. Bouveret has analyzed a number of cases of this essential or

idiopathic form ; he finds that a permanent cure is rare, and that the pa-

tients suffer for ten or more years. Four instances terminated fatally from

heart-failure. Wood suggests that these cardiac paroxysms are caused

by discharging lesions aliecting the centres of the accelerator nerves.

FranQois Franck has shown that the acceleration of the heart's action is

due to the shortening of the diastole, and during the systole so little blood

is expelled from the heart that the average amount in the minute is not

increased. Moreover, the accelerators appear to have no trophic relation

to the heart, and stimulation of them is not accompanied either by in-

creased arterial pressure or by augmentation of the work done by the

heart

Slow Heaet—Bkachycardia (Bradycardia).

Slow action of the heart is sometimes normal and may be a family
,

peculiarity. Napoleon is stated to have had a pulse of only 40 per minute. |

In any case of slow pulse it is important first to make sure that the

number of heart, and arterial beats correspond. In many instances this is

not the case, and with a radial pulse at 40 the cardiac pulsations may be

80, half the beats not reaching the wrist. The heart contractions, not the

pulse wave, should be taken into account. A most exhaustive study of

this condition has been made recently by Riegel, whose division is here

^"^^(I)^ Physiological brachycardia. In the puerperal state the pulse may

beat from 44 to 60 per- minute, or may even he as low as 34. It is seen m

premature labor as well as at term. The explanation of its occurrence at

this period is not clear. Slowness of the pulse is associated with hunger.

Brachycardia depending on individual peculiarity is extremely ^^^^

(b) Pathological brachycardia, which is met with under the fo lowing

conditions : (1) In convalescence from acute fevers. This is extremely

common, particularly after pneumonia, typhoid fever, ^^^^
^^^^^^^^

and diphtlieria. It is most frequently seen m ^^^-S P^^T^^^^^-

which have run a normal course. Traube's explanation that it is due to

Ixhtstionis probably the correct one. (2) In ^-ajes of the d^^^^^^^

system, such as chronic dyspepsia, ulcer or cancer of

f^ f^m^^^

iaundice The largest number of Kiegel's cases were of this group. {6

of the respiratory system. Here it is by - -—
but is seen not, infrequently in emphysema.

. 4) In ff^.^^^^^^^^^^^

latory system. Excluding all cases of irregularl y of
^l^f

^i'^^

cardia is not common in diseases of the valves. W
in fatty and fibroid changesjn^eheart, but is not con tant n em^ (5)

in diseases of the urinary organs. It occurs occasionally m nephritis and
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may be a feature of ui-£emia. (6) From the action of toxic agents. It

occurs in urc^mia, poisoning by lead, alcohol, and follows the use of to-

bacco, coffee, and digitalis. (7) In constitutional disorders, such as anae-

mia, chlorosis, and diabetes. (8) In diseases of the nervous system.

Apoplexy, epilepsy, the cerebral tumors, affections of the medulla, and

diseases and injuries of the cervical cord may be associated with very slow

pulse. In general paresis, mania, and melancholia it is not infrequent.

(9) It occurs occasionally in affections of the skin and sexual organs, and

in sunstroke, or in prolonged exhaustion from any cause.

It is seen most frequently in the convalescence from acute fevers, then

in disorders of the digestive system. The significance of this symptom is

vaxiable. It is only in diseases of the heart or brain that it is ominous.

It may be due to direct irritation of the vagi, to diminished excitability of

the cardiac ganglia, to reflex influences acting upon the vagus centre, or

toweakness of the heart-muscle itself. The pulse-beat rarely sinks be-

low 20. Prentiss, at the Association of American Physicians at Wash-

ington, showed a patient with attacks of unconsciousness, who had, par-

ticularly during the attacks, but also in the intervals, a pulse as low as

12 per minute. Such cases are extremely rare. Cases are on record in

which the pulse has fallen to 8 or « beats in the minute. At the dis-

cussion which followed the exhibition of Prentice's patient, both Jacobi

and Kinnicutt referred to similar cases associated with epileptic seizures,

in one of which the pulse fell as low as 7 in the minute.

Treatment of Palpitation and Arrhythmia.—An important

element in many cases is to get the patient's mind quieted, and he can be

assured that there is no actual danger. The mental element is oftentimes

very strong. In palpitation, before using medicines, it is well to try the

effect of hygienic measures. As a rule, moderate exercise may be taken

with advantage. Eegular hours should be kept, and at least ten hours

out of the twenty-four should be spent in the recumbent posture. A tepid

bath may be taken in the morning, or, if the patient is weakly and nerv-

ous, in the evening, followed by a thorough rubbing. Hot baths and the

Turkish bath should be avoided. The dietetic management is most im-

portant. It is best to prohibit absolutely alcohol, tea, and coffee. The

diet should be light and the patient should avoid taking large meals.

Articles of food known to cause flatulency should not be used. If a

smoker, the patient should give up tobacco. Sexual excitement is par-

ticularly pernicious, and the patient should be warned specially on this

point. For the distressing a,ttacks of palpitation which occur with neur-

asthenia, particularly in women, a rigid Weir-Mitchell course is the most

satisfactory. It is in these cases that we find the most distressing throb-

"bing in the abdomen, which is apt to come on after meals, and is very

much aggravated by flatulency. The cases of palpitation due to excesses

or to errors in diet and dyspepsia are readily remedied by hygienic meas-

ures.

I
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A course of iron is often useful. Strychnia is particularly valuable,

and is perhaps best administered as the tincture of nux vomica in largo

doses. Very little good is obtained from the smaller quantities. It should

be given freely, 20 minims three times a day.

If there is great rapidity of action, aconite may be tried or veratrum

viride. There are cases associated with sleeplessness and restlessness which

are greatly benefited by bromide of potassium. Digitalis is very rarely

indicated, but in obstinate cases it may be tried with the nux vomica.

Cases of heart hurry are often extremely obstinate, as may be judged

from the case of the physician reported by H. C. Wood, in whom the con-

dition persisted in spite of all measures for fifty years. The bromides are

sometimes useful ; the general condition of neurasthenia should be treated,

and during the paroxysm an ice-bag may be placed upon the heart, or

Leiter's coil, through which ice-water may be passed. Electricity, in the

form of galvanism, is sometimes serviceable, and for its mental effect the

Pranklinic current. For the condition of slow pulse but little can be

done. A great majority of the cases are not dangerous.

Angina Pectoris.

Stenocardia, or the breast-pang described by Heberden, is not an inde-

pendent afEection, but a symptom associated with a number of morbid

conditions of the heart and vessels, more particularly with sclerosis of

the root of the aorta and changes in the coronary arteries. True angma,

which is a rare disease, is characterized by paroxysms of agonizingj)ain

in the region of the heart, extending into the arms and neck. In violent

attacks there is a sensation of impending death.

Etiology and Pathology.—It is a disease of adult life and occurs

almost exclusively in men. Arterio-sclerosis, hypertrophy of the heart,

increased arterial tension, or aortic insufficiency are often present, while

a^aatomical changes in the aorta, arteries, and myocardium are almost

constant, m instance of true angina has come under my observation m

which there were not signs of cardio-vascular changes.' The immediate

exciting cause of an attack ig most frequently sudden exertion or emo-

tional excitement. The paroxysm may come on in the daytime, but m

some of the worst cases they occur at night. The nature of the affection

is doubtful. The following views have been entertained.

(1) That it is a neuralgia of the cardiac nerves. In the true form the_

agonizing cramp-like character of the pain, the suddenne^ssomemiset,

and the associated features, are unlike any neuralgic affection, ihe pajn,

however, is undoubtedly in the cardiac plexus and radia^esj2^djacent

nerves. It is interesting to note in connection with the almost constant

sderosis of the coronary arteries in angina that Thoina has found

marked sclerosis of the temporal artery in migMne and Dana has met

with local thickening of the arteries in some cases of neuralgia (^) Meb-
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erden believed that it was a cramp of the heart-muscle itself. Cramp of

certain muscular territories would better explain the attack. (3) That it

is due to the extreme tension of the ventricular walls, in consequence of

an acute dilatation associated, in the majority of cases, with affection of

the coronary arteries. Traube, who supported this view, held that the

agonizing pain resulted from the great stretching and tension of the

nerves in the muscular substance. A modified form of this view is that

there is a spasm of the coronary arteries with great increase of the intra-

cardiac pressure.

(4) The theory of Allan Burns, revived by Potain and others, that the

condition is one of transient ischaemia of the heart muscle in conse-

quence of disease, or spasm, of the coronary arteries. The condition

known as intermittent claudication illustrates what may take place. In
man (and in the. horse), in consequence of thrombosis of the abdominal
aorta or iliacs, transient paraplegia and spasm may follow exertion. The
collateral circulation, ample when the limbs are at rest, is insufficient after

the muscles are actively used, and a state of relative ischsemia is induced
with loss of power, which disappears in a short time. This " intermittent

claudication " theory has been applied to explain the angina paroxysm. A
heart the coronary arteries of which are sclerotic or calcified, is in all anal-

ogous state, and any extra exertion is likely to be followed by a relative

ischaemia and spasm. In Allan Burns's work on The Heart (1809) the
theory is discussed at length, but he does not think that spasm is a neces-
sary accompaniment of the ischaemia.

In fatal cases of angina the coronary arteries are almost invariably

diseased either in their main divisions, or there is chronic endarteritis with
great narrowing of the orifices at the root of the aorta. Experimentally,
occlusion of the coronary arteries produces slowing of the heart's action,

gradual dilatation, and death within a very few minutes. Cohnheim has
shown that in the dog ligation of one of the large coronary branches pro-
duces within a minute a condition of arrhythmia, and within two minutes
the heart ceases in diastole. These experiments, however, do not throw
much light upon \he etiology of angina pectoris. Extreme sclerosis of
the coronary arteries is common, and a large majority of the cases present
no symptoms of angina. Even in the cases of sudden death due to block-
ing of an artery, particularly the anterior branch of the coronary artery,

there is usually no great pain either before or during the attack. The
lesions of the nerves described by Lancereaux, Hadden, and others cannot
yet be correlated satisfactorily with the symptoms of true angina. Vari-
ous forms have been recognized, but the differences, in the majority of
instances, are not sufficiently marked to permit a separation. Eeference
may be made, however, to the angina pectoris vaso-motoria described
by Nothnagel. In this the attack may come on after exposure to cold.
There is general spasm of the peripheral arteries with a sense of stiffness
and deadness in the extremities, and pallor, cyanosis, and lowering of
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the temperature. The arteries are small and contracted. There is some-

times a feeling of faintness or even a loss of consciousness. With this

there is a sense of pressure, tension, or even agonizing pain in the car-

diac region. The pulse, however, is regular, and there are no signs of

disease of the heart. The condition is supposed to depend upon a wide-

spread spasm of the peripheral arteries. Tobacco angina is a rare but

well-recognized form, in which the paroxysm may be typical and of great

intensity ; more commonly we meet with attacks of heart-pain with irreg-

ular action.

Symptoms.—Usually during exertion or intense mental emotion the

patient is seized with an agonizing pain in the region of the heart and a

sense of constriction, as if the heart had been seized m a vise. The pams

radiate up the neck and down the arm and, there may be numbness of the

fingers or in the cardiac region. The face is usually pallid and may as-

sume an ashy-gray tint, and not infrequently a profuse sweat breaks out

over the surface. Dyspnoea is not usually present. The paroxysm lasts

from several seconds to a minute or two, during which, m severe attacks,

the patient feels as if death were imminent. As pointed out by Latham

there are two elements in the paroxysm, the pain-^^o^or pectoris-^r^^

the indescribable feeling of anguish and sense of imminent dissolution-

anaor animi. There are great restlessness and anxiety, and the patient

may drop dead at the height of the attack or faint and pass away in syn-

cope The condition of the heart during the attack is variable
;
the pul-

sations may be uniform and regular. The pulse tension, however, is iisu-

ally increased, but it is surprising, even in cases of extreme seventy, how

slightly the character of the pulse may be altered. After the attack there

may be eructations, or the passage of a large quantity of clear unne The

patient usually feels exhausted, and for a day or two may be badly shaken

;

in other instances in an hour or two the patient feels himself again. The

attacks may recur at intervals of a few weeks, or perhaps not for many

vears There are individuals who have well-marked anginal attacks for

years; and, except during the paroxysms, suffer but slight ^-convenience

With reference to the radiation of pain in angina the studies of Mac-

kenzie and of Head are of great interest. Head concludes that (1) m dis-

eases of the heart, and more particularly in aortic ^^^P^^^^^^"^

ferred along the first, second, third, and fourth dorsal areas
; (2) m angina

pectoris th! pain m^y be referred in addition along the fifth, sixth, and

Lventii, and even thl eighth and ninth dorsal areas and is always ac-

pomnanied by pain in certain cervical areas (see page 828).

Dtagnosis.-There are many grades of true angina. A man may

have slight precordial pain, a sense of distress and uneasiness, and ladu-

don of the pains to the arm and neck. Such attacks following shghtex-

rtbn an indiscretion in diet, or a disturbing emotion may alternate w

attacks of much greater severity, or they may occur m connection w 1

a puis It increased tension and signs of general arteno-sclerosis. In the
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milder grades the diagnosis cannot rest upon the symptoms of the attack

itself, since they may be simulated by the pseudo-angina ;
but the diag-

nosis should be based upon the examination of the circulatory system.

In true angina, even in the milder forms, signs of arterio-sclerosis are

usually present. In a case presenting attacks of praecordial pain or pains

in the cervical or brachial plexuses, if the aortic second sound is clear, not

ringing, the pulse tension low, and the peripheral arteries soft, the diag-

nosis of true angina should not be made. After all, the chief difficulty,

however, arises in the cases of the hysterical or psetido-angina.

This is a common affection in women, but may occur also in neuras-

thenic men. It is in this form particularly that we see vaso-motor phe-

nomena. The patient may complain of great coldness of the hands or

feet, or a general feeling of deadness and stiffness, often with pain in the

back of the head and neck. The attacks recur frequently, and sometimes

become worse at each monthly period. They may come on with great

severity at the menopause. Worry and disturbing emotions of all kinds

may at any time precipitate an attack. Huchard has given in concise

form the following points in diagnosis between the true and hysterical

angina

:

TRUE ANGINA.

Most common between the ages

of forty and fifty years.

Most common in men. Attacks

brought on by exertion.

Attacks rarely periodical or noc-

turnal.

'Not associated with other symp-

toms.

Yaso-motor form rare. Agoniz-

ing pain and sensation of compres-

sion by a vise.

Pain of short duration. Atti-

tude : silence, immobility.

Lesions : sclerosis of coronary

artery.

Prognosis grave, often fatal.

Arterial medication.

PSEUDO-ANGINA.

At every age, even six years.

Most common in women. At-

tacks spontaneous.

Often periodical and nocturnal.

Associated with nervous symp-

toms.

Vaso-motor form common.
Pain less severe; sensation of dis-

tention.

Pain lasts one or two hours.

Agitation and activity.

Neuralgia of nerves and cardio-

plexus.

Never fatal.

Antineuralgic medication.

There are cases in women which are sometimes very puzzling; for

instance, when the patient presents a combination of marked hysterical

manifestations and attacks of angina and has aortic insufficiency. In

such instances the patient should receive the benefit of the doubt and

be treated for true angina.
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Prognosis.—Cardiac pain without evidence of arterio-sclerosis or

valve disease is not of mnch moment. True angina is almost invariably

associated with marked cardio-vascular lesions in which the prognosis is

always grave. With judicious treatment the attacks, however, may be

long deferred, and a few instances recover completely. The prognosis is

naturally more serious with aortic insufficiency and advanced arterio-

sclerosis. Patients who have had well-marked attacks may live for many

years, but much depends upon the care with which they regulate their

daily life.

Treatment.—Patients subject to this affection should live a quiet

life, avoiding particularly excitement and sudden muscular exertion.

During the attack nitrite of amyl should be inhaled, as advised by Lauder

Brunton. From two to five drops may be placed upon cotton-wool in a

tumbler or upon the handkerchief. This is frequently of great service in

the attack, relieving the agonizing pain and distress. Subjects of the dis-

ease should carry the perles of the nitrite of amyl with them, and use them

on the first indication of an attack. In some instances the nitrite of amyl

is quite powerless, though given freely. If within a minute or two relief is

not obtained in this way, chloroform should at once be given. A few in-

halations act promptly and give great relief. Should the pains continue,

a hypodermic of morphia may be administered. In severe and repeated

paroxysms a patient may display remarkable resistance to the action of

this drug.

In the intervals, nitroglycerin may be given in full doses, as recom-

mended by Murrell, or the nitrate of sodium (Matthew Hay). The nitro-

glycerin should be used for a long time and in increasing doses, beginning

with one minim three times a day of the one per cent solution, and in-

creasing the dose one minim every five or six days until the patient com-

plains of flushing or headache.

Huchard recommends the iodides, believing that their prolonged use

influences the arterio-sclerosis. Twenty grains three times a day may be

given for several years, omitting the medicine for about ten days in each

month. In some instances this treatment is certainly beneficial. Two

men, both with arterio-sclerosis, ringing, accentuated aortic sound, and

attacks of true angina, have under its use remained practically free from

attacks—one case for nearly three, and the other for fully eight years.

This treatment is, however, not always satisfactory, and I have had several

cases in which the condition has not been at all relieved by it.

For the pseudo-angina, the treatment must be directed to the general

nervous condition. Electricity is sometimes very beneficial, particularly

the Franklinic form.
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VI. CONGENITAL AFFECTIONS OF THE HEART.

These have only a limited clinical interest, as in a large j^roiDor-

tion of the cases the anomaly is not compatible with life, and in others
nothing can be done to remedy the defect or even to relieve the sym^D-
toms.

The congenital affections result from interruption of the normal course
of development or from inflammatory processes—endocarditis ; sometimes
from a combination of both.

(a) Of general anomalies of development the following conditions may
be mentigned

:
Acardia, absence of the heart, which has been met with

in the monstrosity known by the same name ; double heart, which has
occasionally been found in extreme grades of foetal deformity; dextro-
cardia, in which the heart is on the right side, either alone or as part of
^ general transposition of the viscera

;
ectojna cordis, a condition asso-

ciated with fission of the chest wall and of the abdomen. The heart may
be situated in the cervical, pectoral, or abdominal regions. Except in the
abdominal variety the condition is very rarely compatible with extra-
uterine life.

{b) Anomalies of the Cardiac Septa.—The septa of both auricles and
ventricles may be defective, in which case the heart consists of but two
chambers, the cor biloculare or reptilian heart. In the septum of the auri-
cles there is a very common defect, owing to the fact that the membrane
closing the foramen ovale has failed at one point to become attached to the
ring, and leaves a valvular slit which may be large enough to admit the
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handle of a scalpel. Neither this nor the small cribriform perforations of

the membrane are of any significance.

The foramen ovale may be patent without a trace of membrane clos-

ing it. In some instances this exists with other serious defects, such as

stenosis of the pulmonary artery, or imperfection of the ventricular sep-

tum. In others the patent foramen ovale is the only anomaly, and in

many instances it does not appear to have caused any embarrassment, as

the condition has been found in persons who have died of various affections.

The ventricular septum may be absent, the condition known as trilocular

heart. Much more frequently there is a small defect in the upper portion

of the septum, either in the situation of the membranous portion known

as the " undefended space " or in the region situated just anterior to this.

The anomaly is very frequently associated with narrowing of the pul-

monary orifice or of the conns arteriosus of the right ventricle.

(c) Anomalies and Lesions of the Valves.-Numerical anomalies of the

valves are not uncommon. The semilunar segments at the arterial orifices

are not infrequently increased or diminished in number. Supernumer-

ary segments are more frequent in the pulmonary artery than m the aorta

Four, or sometimes five, valves have been found. The segments may be of

equal size, but, as a rule, the supernumerary valve is small.

Instead of three there may be only two semilunar valves, or, as it is

termed, the bicuspid condition. In my experience, this is most frequent

in the aortic valve. Of twenty-one instances only two occurred at the

pulmonary orifice. Two of the valves have united, and from the ventricu-

lar face show either no trace of division or else a slight depression indicat-

ing where the union had occurred. From the aortic side there is usually

to be seen some trace of division into two sinuses of Valsalva. There has

been a discussion as to the origin of this condition, whether it is really an

anomaly or whether it is not due to endocarditis, foetal or post-natal, ihe

combined segment is usually thickened, but the fact that this anomaly is

met with in the foetus without a trace of sclerosis or endocarditis shows

that it may, in some cases at least, result from a developmental error.

Clinically this is a very important congenital defect, owing to the

liability of the combined valve to sclerotic changes. Except two foetal

specimens all of my cases showed thickening and deformity, and m fifteen

of those which I have reported death resulted directly or indirectly from

the lesion.
, . . , , i t,/^

The little fenestrations at the margins of the sigmoid valves have no

significance ;
they occur in a considerable proportion of all bodies

Anomalies of the auriculo-ventricular valves are not often met with.

FoBtal endocarditis may occur either at the arterial or aunculo-ven-

tricular orifices. It is nearly always of the chronic or sclerotic vane y

Very rarely indeed is it of the warty or verrucose form There are htt e

nodular bodies, sometimes six or eight in number, on the mitral and tri-

cuspid segments-the nodules of Albini-which represent the remains of
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foetal structures, and must not be mistaken for endocardial outgrowths.

The little rounded, bead-like haemorrhages of a deep purple color, which

are very common on the heart yalves of children, are also not to be mis-

taken for the products of endocarditis. In foetal endocarditis the segments

are usually thickened at the edges, shrunken, and smooth. In the mitral

and tricuspid valves the cusps are found united and the chordae tendineae

are thickened and shortened. In the semilunar valves all trace of the

segments has disappeared, leaving a stiff membranous diaphragm perfo-

rated by an oval or rounded orifice. It is sometimes very difficult to say

whether this condition has resulted from foetal endocarditis or whether it

is an error in development. In very many instances the processes are

combined ; an anomalous valve becomes the seat of chronic sclerotic

changes, and, according to Eauchfuss, endocarditis is more common on

the right side of the heart only because the valves are here most often the

seat of develoijmental errors.

Lesions at the Pulmonary Ojn&cQ.—Stenosis of this orifice is one of the

commonest and most important of congenital heart affections. A slow

endocarditis causes gradual union of the segments and narrowing of the

orifice to such a degree that it only admits the smallest-sized probe. In

some of the cases the smooth membranous condition of the combined
segments is such that it would appear to be the result of faulty develop-

ment. In some instances vegetations develop. The condition is com-
patible with life for many years, and in a considerable proportion of the

cases of heart-disease above the tenth year this lesion is present. "With it

there may be defect of the ventricular septum. Obliteration or atresia of

the pulmonary orifice is less frequent but a more serious condition than

stenosis. It is associated with defect of the ventricular septum or patency

of the foramen ovale and persistence of the ductus arteriosus with hyper-

trophy of the right heart. Stenosis of the conus arteriosus of the right

ventricle exists in a considerable proportion of the cases of obstruction at

the pulmonary orifice. At the outset a developmental error, it may be

combined with sclerotic changes. The ventricular septum is imperfect,

the foramen ovale is usually open, and the ductus arteriosus patent.

These three lesions at the pulmonary orifice constitute the most important

group of all congenital cardiac affections. Of 181 instances of various

congenital anomalies collected by Peacock 119 cases came under this cate-

gory, and, according to this author, in eighty-six per cent of the patients

living beyond the twelfth year the lesion is at this orifice.

Congenital lesions of the aortic orifice are not very frequent. Eauch-
fuss has collected 24 cases of stenosis and atresia, and stenosis of the left

conus arteriosus may also occur, a condition which is not incompatible
with prolonged life. Ten of the sixteen cases tabulated by Dilg were
over thirty years of age.

Symptoms of Congenital Heart-disease.—Cyanosis occurs
in over ninety per cent of the cases, and forms so distinctive a feature
that the terms "blue disease" and "morbus caeruleus" are practically
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synonyms for congenital heart-disease. The lividity in a majority of

cases appears early, within the first week of life, and may be general or

confined to the lips, nose, and ears, and to the fingers and toes. In some

instances there is in addition a general dusky suffusion, and in the most

extreme grades the skin is almost purple. It may vary a good deal and may

only be intense on exertion. The external temperature is low. Dyspncea

on exertion and cough are common symptoms. A great increase in the

number of the red corpuscles has been noted by Gibson and by Vaquez.

In a case of Gibson there were above eight millions of red corpuscles to

the cubic millimetre. The children rarely thrive, and often display a

lethargy of both mind and body. The fingers and toes are clubbed in

a grade rarely met with in any other affection. The cause of the cyanosis

has been much discussed. Morgagni referred it to the general conges-

tion of the venous system due to obstruction, and this view was supported

in a paper, one of the ablest that has been written on the subject, by

Moreton Stille. Morrison's recent analysis of 75 cases of congenital

heart-disease shows that closure of the pulmonary orifice and patency of

the foramen ovale and the ventricular septum are the lesions most fre-

quently associated with cyanosis, and he concludes that the deficient aera-

tion of the blood owing to diminished lung function is the most important

factor. Another view, advocated by William Hunter, was that the dis-

coloration was due to the admixture in the heart of venous and arterial

blood ; but lesions may exist which permit of very free mixture without
.

producing cyanosis.
^ 4.

Diagnosis.—In the case of children, cyanosis, with or without en-

largement of the heart, and the existence of a murmur are sufficient, as a

rule to determine the presence of a congenital heart-lesion. The cyano-

sis gives us no clew to the precise nature of the trouble, as it is a symptom

common to many lesions and it may be absent in certain conditions. The

murmur is usually systolic in character. It is, however, not always pres-

ent, and there are instances on record of complicated congenital lesions m

which the examination showed normal heart-sounds. In two or three

instances foetal endocarditis has been diagnosed in gravida by the pres-

ence of a rough systolic murmur, and the condition has been corroborated

subsequent to the birth of the child. Hypertrophy is present m a major-

ity of the cases of congenital defect. It is remarkable in how many

instances of congenital heart-disease the fatal event is caused by abscess

of the brain. It is impossible in a work of this sort to enter upon elab-

orate details in differential diagnosis between the various congenital heart-

lesions. I here abstract the conclusions of Hochsmger

:

"
(1) In childhood, loud, rough, musical heart-murmurs, with normal

or only slight increase in the heart-dulness, occur only in congenital heart-

disease The acquired endocardial defects with loud heart-murmurs in

young children are almost always associated with great increase in the

heart-dulness.
. , ,

. „„„ +v,o

" (a) In young children heart-murmurs with great increase in the
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cardiac dulness and feeble apex beat suggest congenital changes. The

increased dulness is chiefly of the right heart, whereas the left is only

slightly altered. On the other hand, in the acquired endocarditis in chil-

dren, the left heart is chiefly affected and the apex beat is visible ; the

dilatation of the right heart comes late and .does not materially change

the increased strength of the apex beat.

" (3) The entire absence of murmurs at the apex, with their evident

presence in the region of the auricles and over the pulmonary orifice, is

always an important element in differential diagnosis, and points rather

to septum defect or pulmonary stenosis than to endocarditis.

" (4) An abnormally weak second pulmonic sound associated with a

distinct systolic murmur is a symptom which in early childhood is only to

be explained by the assumption of a congenital pulmonary stenosis, and

possesses therefore an importance from a point of differential diagnosis

which is not to be underestimated.

" (5) Absence of a palpable thrill, despite loud murmurs which are

heard over the whole prsecordial region, is rare except with congenital

defects in the septum, and it speaks therefore against an acquired cardiac

affection.

"
(6) Loud, especially vibratory, systolic murmurs, with the point of

maximum intensity over the upper third of the sternum, associated with

a lack of marked symptoms of hypertrophy of the left ventricle, are very

important for the diagnosis of a persistence of the ductus Botalli, and can-

not be explained by the assumption of an endocarditis of the aortic valve."

Treatment.—The child should be warmly clad and guarded from all

circumstances liable to excite bronchitis. In the attacks of urgent dysp-

noea with lividity blood should be freely let. Saline cathartics are also

useful. Digitalis must be used with care, and it is sometimes beneficial in

the later stages. When the compensation fails, the indications for treat-

ment are those of valvular disease in adults.

III. DISEASES OF THE AETEEIES.

I. DEGENERATIONS.

Fatty degeneration of the intima is extremely common, and is seen in

the form of yellowish-white spots in the aorta and larger vessels. Calcifica-

tion of the arterial wall follows fatty degeneration, atheromatous changes,

and sclerosis. It occurs in either the intima or the media. In the latter

it produces what is sometimes known as annular calcification, which oc-

curs particularly in the middle coat of medium-sized vessels and may con-
vert them into firm tubes. Calcification of the intima is a common
terminal process of arterio-sclerosis.

45
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Hyaline degeneration may attack either the larger or the smaller

vessels. In the former the intima is converted into a smooth, homogeneous

substance, and it is commonly an initial stage of arterio-sclerosis. In the

smaller arteries and capillaries the hyaline degeneration is often seen,

particularly in the glomeruli of the kidney. Its exact production is still

a matter of some doubt. " It appears to arise principally by homogeneous

coagulation of an albuminous fluid, either within the vessels or infiltrating

the cells and the hyaline transformation of proliferating cells and of leu-

cocytes."

II. ARTERIO-SCLEROSIS {Arterio-capillary Fibrosis).

The conception of arterio-sclerosis as an independent aSection—a gen-

eral disease of the vascular system—is due to Gull and Sutton.

Definition.—A condition of thickening, diffuse or circumscribed, of

the intima, consequent upon primary changes in the media and adventitia.

The process leads, in the larger arteries, to what is known as atheroma or

endarteritis deformans.
_ .

Etiology —(1) As an involution process arterio-sclerosis is an ac-

companiment of old age, and is the expression of the natural wear and

tear to which the tubes are subjected. Longevity is a vascular question,

and has been well expressed in the axiom that "a man is only as old as

his arteries." To a majority of men death comes primarily or secondarily

through this portal. The onset of what may be called physiological

arterio-sclerosis depends, in the first place, npon the quality of arterial tis-

sue (vital rubber) which the individual has inherited, and second y upon

the amount of wear and tear to which he has subjected it. That the

former plays the most important role is shown in the cases m which

arterio-sclerosis sets in early in life in individuals in whom none of the

recognized etiological factors can be found. Thus, for instance, a man

of twenty-eight or twenty-nine may have arteries of a man of sixty, and a

man of forty may present vessels as much degenerated as they should be

It eishtv Entire fc^milies sometimes show this tendency to early arterio-

'sclerosis-a tendency which cannot be explained in any other way than

that in the make-up of the machine bad material was used for the

^''^Sore commonly the arterio-sclerosis results from the bad use of good

vessels, and among the circumstances which tend to produce this condi-

important in the causation of -t-o-sclerosis, althoug

O^^^^^
mode of their action is not yet very clear. They may act, as T - be sug

gests, by increasing the peripheral resistance m
""J,

"
this way raising the blood tension, or possibly, as Bright taught, they alter
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the qualitj' of the blood and render more difficult its passage through the

capillaries.

The poison of syphilis and of gout may act directly on the arteries,

producing degenerative changes in the media and adventitia.

(3) Overeating.—Many authors attribute an important part of the

etiology of arterio-sclerosis to the overfilling of the blood-vessels which

occurs when unnecessarily large quantities of food and drink are ta-ken. .

Particularly is this the case in stout persons who take very little exercise.

(4) Overivork of the muscles, which acts by increasing the peripheral

resistance and by raising the blood-pressure.

(5) Renal Disease.—The relation between the arterial and kidney

lesions has been much discussed, some regarding the arterial degenera-

tion as secondary, others as primary. There are certainly two groups of

cases, one in which the arterio-sclerosis is the first change, and the other

in which it appears to be sfecondary to a primary affection of the kidneys.

The former occurs, I believe, with much greater frequency than has been

supposed.

Morbid Anatomy.—Thoma divides the cases mio primary arterio-

sclerosis, in which there are local changes in the arteries leading to dilata-

tion and a compensatory increase of the connective tissue of the intima

;

secondary arterio-sclerosis, due to changes in the arteries which follow

increased resistance to the blood-flow in the peripheral vessels. This in-

creased tension leads to dilatation and to slowing of the blood-stream and
a secondary compensatory development of the intima.

In a recent study of 41 autopsies upon arterio-sclerotic cases from my
wards. Councilman * follows the useful division into nodular, senile, and
diffuse forms.

{a) Nodular Form.—In the circumscribed or nodular variety the ma-
croscopic changes are very characteristic. The aorta presents, in the early

stages, from the ring to bifurcation, numerous flat projections, yellowish

or yellowish white in color, hemispherical in outline, and situated par-

ticularly about the orifices of the branches. In the early stage these

patches are scattered and do not involve the entire intima. In more ad-

vanced grades the patches undergo atheromatous changes. The material

constituting the button undergoes softening and breaks up into granu-
lar material, consisting of molecular debris—the so-called atheromatous

abscess.

In the circumscribed or nodular arterio-sclerosis the primary alteration

consists in a degeneration or a local infiltration in the media and adven-
titia, chiefly about the vasa vasorum. The affection is really a mesarteritis

and a periarteritis. These changes lead to the weakening of the wall in
the affected area, at which spot the proliferative changes commence in the
intima, particularly in the subendothelial structures, with gradual thick-

* Transactions of the Association of American Pliysicians, vol. vi.
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ening and the formation of an atheromatous button or a patch of nodular

arterio-sclerosis. The researches of Thoma have shown that this is really

a compensatory process, and that before its degeneration the nodular but-

ton, which post mortem projects beyond the lumen, during life fills up

and obliterates what would otherwise be a depression of the wall in conse-

quence of the weakening of the media. A simHar process goes on m the

smaller vessels, and in any one of the smaller branches it can be readily

seen on section that each patch of endarteritis corresponds to a defect m

the media and often to changes in the adventitia. The condition is one

which may lead to rapid dilatation or to the production of an aneurism,

particularly in the early stage, before the weakened spot is thickened and

strengthened by the intimal changes.
_

(b) Senile Arterio-sclerosis.-The larger arteries are dilated and tort-

uous, the walls thin but stiff, anj f̂ten convertedJ^ntoj;igid tubgs. The

subendothelial tissue undergoes degeneration and m spots breaks down,

forming the so-called atheromatous abscesses, the contents of which con-

sist of a molecular debris. They may open into the lumen when they

are known as atheromatous ulcers. The greater portion of the mtima

may be occupied by rough calcareous plates, with here and there fissures

and losses of substance, upon which not infrequently white je

deposited. Microscopically there is extreme degeneration of the coats

particularly of the media. Senile atrophy, of ,the liver and kidneys usually

accompanies these changes. "Binire-changes are common m other organs

Thfe heart may be small and is not necessarily hypertrophied. In 7 ot 14

cases of Councilman's series there was no enlargement. Brown atropby

IS comn^n.
j^^i.rio-sclerosis.-Tlae process is wide-spread throughout

the aorta and its branches, in the former usually, but not necessarily, asso-

rted with the nodular form. The subjects of this variety are usually

middle-aged men, but it may occur early. Of the 27 m Councilmans

'

series belonging to this group the majority were between the ages of foity

anTfiftv-five. The youngest was a negro of twenty-three and the oldest a

"^sixty. The aifection is very prevalent among negroes; less than

S^y p r cent were in whites, whereas the ratio of coW to white pat-nts

Tn the wards is one to sevem The afiection is met with m strongly built

Itullr men and, as Councilman remarks they^^^^^
autopsy table signs of general anasarca or, if oedema exists, it has come

nn rlnrino- the last few days of life.
, , n

Th" :orta and it. branches axe n.ore or less

'^^^^'^^a^^'^'Z:"::;
times more than the trunk. The intima may be

^^'"^'^^^j.^^^'^
slight changes to the naked eye; more commonly tliero are tottered e e

V fed areas'of an opaque white color, some of winch
-y'-^^fS:

atheromatous changes as in the senile form. M^^^^f^^
shows necrotic and hyaline elranges, invo vmg in the

muscular and elastic elements, and the M«m presents a great morease
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in the subendothelial connective tissue, -which is particularly marked oppo-

site areas of advanced degeneration in the media. The small arteries

—

those of the kidneys, for example—show " a thickening of the wall, due to

the formation of a homogeneous hyaline tissue within the muscular coat.

This tissue contains but few cells, is faintly striated, and stains a light

brown in the osmic acid used in the hardening solution. In many of the

smallest vessels nothing can be seen of the elastic lamina, in others only

fragments can be made out, in others it is preserved. . . . The muscular

fibres of the media show marked atrophic changes. Fatty degeneration

of the cells can be made out both in fresh sections and after hardening

in Fleming's solution. The nuclei are thin and atrophic and vacuoles are

sometimes seen in them. In some arteries the muscle-fibres have almost

disappeared and the media is changed into a homogeneous tissue, similar

to that in the thickened intima" (Councilman). The degeneration of

the media is most marked in the smaller arteries. The capillaries are

thickened, particularly those of the glomeruli of the kidneys, which are

often obliterated and involved in extensive hyaline degeneration.

It is in this group of cases that the heart shows the most important

changes. The average weight in the cases referred to was over 450

grammes, and there were two cases in which without valvular disease

the weight was over 800 grammes. Fibrous myocarditis is often present,

particularly when the coronary arteries are involved. The semilunar

valves are sometimes opaque and sclerotic, and may be incompetent. The
kidneys may show extensive sclerosis, but in many cases the changes are

so slight that macroscopically they might be overlooked. They may be

increased in size. The capsule is usually adherent, the surface a little

rough, and very often presents atrophic areas at a lower level of a deep-

red color. Increased consistence is always present.

Sclerosis of the pulmonary artery is met with in all conditions which
for a long time increase the tension in the lesser circulation, particularly

in mitral-valve disease and in emphysema. Sometimes the sclerosis reaches

a high grade and is accompanied with aneurismal dilatation of the primary

and secondary branches, more rarely with insufficiency of the pulmonary
valve. In a remarkable case of a young man of twenty-four, reported by
Eomberg from Curschmann's clinic, the pulmonary arteries were involved

in most extensive arterio-sclerosis ; the main branches were dilated, and the

smaller branches were the seat of the most extreme sclerotic changes. On
the other hand, the aorta and its branches were normal. The heart was
greatly hypertrophied, and the clinical symptoms were those of a congeni-

tal heart affection. In many cases of arterio-sclerosis the condition is not
confined to the arteries, but extends not only to the capillaries but also to

the veins, and may properly be termed angio-sclerosis.

Sclerosis of the veins

—

phleio-sclerosis—is not at all an uncommon
accompaniment of arterio-sclerosis, and is a .condition to which of late a
good deal of attention has been paid. It is seen in conditions of height-
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ened blood-pressure, as in the portal system in cirrhosis of the liver and in

the pulmonary veins in mitral stenosis. The affected vessels are usually

dilated, and the intima shows, as in the arteries, a compensatory thicken-

ing, which is particularly marked in those regions in which the media is

thinned. The new-formed tissue in the endophlebitis may undergo hya-

line degeneration, and is sometimes extensively calcified. In a case of

fibroid obliteration of the portal vein of long standing, I found the intima

of the greatly dilated gastric, splenic, and mesenteric extensively calcified.

Without existing arterio-sclerosis the peripheral veins may be sclerotic

usually in conditions of debility, but occasionally in young persons.

Sym.-ptom.B.—Incx£ased Tension.— The pressure with which the blood

flows in the arteries depeiidrupon the degree of peripheral resistance and

the force of the ventricular contraction. A high-tension pulse may exist

with very little arterio-sclerosis ;
but, as a rule, when the condition has been

persistent, the sclerosis and high tension are found together. The pulse

wave is slow in its ascent, enduring, subsides slowly, and in the intervals

of'thTbeats the vessel remains full, and firm. It may be very difficult to

obliterate the pulse,, and the firmest pressure on the radial or the tem-

poral may not be sufficient to annihilate the pulse wave beyond the pomt

of pressure. This is not always a sign of high tension. The anastomotic

or recurrent pulse may be felt even when the tension is low, as in the

early stage of tvphoid fever. Pressure on the ulnar at once obliterates

it.* The sphygmographic tracing shows a sloping, short up-stroke, no

percussion wave, and a slow, gradual descent, in which the dicrotic wave

is very slightly marked. It may be difficult to estimate how much of the

hardness and firmness is due to the tension of the blood within the vessel,

and how much to the thickening of the wall. If, for example, when the

radial is compressed with the index-finger the artery can be felt beyond

the point of compression, its walls are sclerosed.

Hypertrophy of the Heart.—hi consequence of the peripheral resist-

ance and increased work the left ventricle increases in size, and some of

the purest examples of simple hypertrophy occur in this condition. The

chamber may be little, if at all, dilated. The apex beat is dislocated m
advanced cases an inch or more beyond the nipple line. The impulse is

heaving and forcible. The aortic second sound is clear, ringing, and

accentuated.

The combination of increased .arterial tension, a palpable thickening

of thra^rtSries, hyperjrophy of the left ventricle, and accentuation of the

aortic second sound ' are signs pathognomonic of arterio-sclerosis. J^rom

this period of establishment the course of the disease may be very vaned.

For years the patient may maintain good health, and be m a condition

analogous to a person with a well-compensated valvular lesion. There

may be .no renal symptoms, or there may be the passage of a larger

» The student is referred to Ewart On the Pulse, and to his larger Heart Studies.
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amount of nrine than normal, with transient albuminuria, and now and

then hyaline tube-casts. The subsequent history is extraordinarily diverse,

depending upon the vascular territory in which the sclerosis is most ad-

vanced, or upon the accidents which are so liable to happen, and the

symptoms may be cardiac, cerebral, renal, etc.

(1) Cardiac.—The involvement of the coronary arteries may lead to

the various symptoms already referred to under that section—thrombosis

with sudden death, fibroid degeneration of the heart, aneurism of the

heart, rupture, and angina pectoris. Angina pectoris is not uncommon,
and in the true variety is almost always associated with arterio-sclerosis.

A second important group of cardiac symptoms results from the dilatation

which ultimately may follow the hypertrophy. The patient then presents

all the symptoms of cardiac insufficiency—dyspnoea, scanty urine, and very

often serous effusions. If the case has come under observation for the first

time the clinical picture is that of chronic valvular disease, and the exist-

ence of a loud blowing murmur at the apex may throw the practitioner off

his guard. Many cases terminate in this way.

(2) The cerebral symptoms of arterio-sclerosis are varied and important,

and embrace those of many degenerative processes, acute and chronic (which

follow sclerosis of the smaller branches), and cerebral hsemorrhage.

Transient hemiplegia, monoplegia, or aphasia may occur in advanced

arterio-sclerosis. Recovery may^ be perfect. It is difficult to say upon
what these attacks depend. Spasm of the arteries has been suggested, but

the condition of the smaller arteries is not very favorable to this view.

Peabody has recently called attention to these cases, which are more com-
mon than indicated in the literature. Vertigo occurs frequently, and!

|may_be either simple, or is associated with slow pulse and syncoparor/
'epileptiform attacks (Grasset, Church).

(3) Renal symptoms supervene in a large number of the cases. A
sclerosis, patchy or diffuse, is present in a majority of the cases at the time
of autopsy, and the condition is practically that of contracted kidneys. It

is seen in a typical manner in the senile form, and not infrequently devel-

ops early in life as a direct sequence of the diffuse variety. It is often

difficult to decide clinically (and the question is one upon which good ob-

servers might not agree in a given case) whether the arterial or the renal

disease has been primary.

(4) Among other events in arterio-sclerosis may be mentioned gan-
grene of the extremities, due either directly to endarteritis or to the dis-

lodgment of thrombi. Respiratory symptoms are not uncommon, particu-

larly bronchitis and the symptoms associated with emphysema.
Treatment.—In the late stages the conditions must be treated as

they arise in connection with the various viscera. In the early stages, be-
fore any local symptoms are manifest, the patient should be enjoined to

live a quiet, well-regulated life, avoiding excesses in_foo_d and drink. It
is usually Best to explain frankly the condition of affairSj'and so gain his
intelligent co-operation. Special attention should be paid to the state of
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the bowels and urine, and the secretion of the skin should be kept active

by daily baths. Alcohol in all forms should be prohibited, and the food

should be restricted to plain, wholesome articles. The use of mineral

waters or a residence every year at one of the mineral springs is usually

serviceable. If there has been a syphilitic history an occasional course of

iodide of potassium is indicated, and whenever the pulse tension is high

nitroglycerine may be used.

In cases which come under observation for the first time with dyspnoea,

slight lividity, and signs of cardiac insufficiency, venesection is indicated.

In some instances, with very high tension, striking relief is afEorded by the

abstraction of twenty ounces of blood.

111. ANEURISM.

The following forms of aneurism are usually recognized

:

(a) The true, in which the sac is formed of one or more of the arterial

coats. This may be fusiform, cylindrical, or cirsoid (in which the dilatation

is in an artery and its brapches), or it may be circumscribed or sacculated.

Aneurisms are usually fusiform, resulting from uniform dilatation of the

vessel, or saccular.
, ,i . a

(5) The false aneurism, in which there is rupture of all the coats, and

the blood is free (or circumscribed) in the tissues.

(c) The dissecting aneurism, which results from injury or laceration

of the internal coat. The blood dissects between the layers; hence the

name, dissecting aneurism. This occurs usually in the aorta, persisting

for years. . . ,

Id) Arterio-venous aneurism results when a communication is estab-

lished between an artery and a vein. A sac may intervene, m which case

it is called a varicose aneurism; but in many cases the communication is

direct and the chief change is in the vein, which is dilated, tortuous, and

pulsating, and is termed an aneurismal varix.
, , ^ a ^

Etiology and Pathology.-Aneurisms arise^(a) By the gradual

diffuse distention of the arterial coats, which have been weakened bj.

aiW:idi?osis, particularly in its early stages, brfore ^omvm^^tovy

darteritis develops. The arch of the aorta is often dilated m this way so

as to form an irregular aneurism. •
+1,^

(i) In consequence of circumscribed loss of resistmg power in the

media and adventitia, and due often to laceration of the media. This is

the most common cause of sacculated aneurism. The laceration is fie-

quently found in the ascending portion of the

L process of arterio-sclerosis, before the compensatory th^^kening 1ms

taken place. Occasionally one meets with remarkable
j^o

ing the important part played by this process The
J^*;-- ^^^^

be torn. In a case of Daland's there was just above the aortic vahes
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an old transverse tear of the intinia, extending almost the entire circum-

ference of the vessel. Sclerosis of the media and adventitia had taken

place and the process was evidently of some standing. An inch or more

above it was a fresh transverse rent which had produced a dissecting an-

eurism. These arterio-sclerotic aneurisms, as they are called, are found

also in the smaller vessels.

(c) Emlolic Aneurism.—"When an embolus has lodged in a vessel and

permanently plugged it, aneurismal dilatation may follow on the proximal

side. The embolus itself may, if a calcified fragment from a valve, lacer-

ate the wall, or if infected may produce inflammation and softening.

{d) Mycotic Aneurism.—The importance of this form has been spe-

cially considered by Eppinger in his exhaustive monograph. The occur-

rence of multiple aneurisms in malignant endocarditis has been observed

by several writers. Probably the first case in which the mycotic nature

was recognized was one which occurred at the Montreal General Hospital

and is reported in full in my lectures on malignant endocarditis. In addi-

tion to the ulceration of the valves there were four aneurisms of the arch,

of which one was large and saccular, and three were not bigger than

cherries. An extensive growth of micrococci was present.

A form of parasitic aneurism which occurs with great frequency in the

mesenteric arteries of the horse is due to the development of the strongylus

arnnatus.

Thoma has described a " traction " aneurism of the concavity of the

arch at the point of insertion of the remnant of the ductus Botalli (Vir-

chow's Archiv, Bd. 123).

And, lastly, there are cases in which without any definite cause there

is a tendency to the development of aneurisms in various parts of the

body. A remarkable instance of it in our profession was afforded by the

brilliant Thomas King Chambers, who first had an aneurism in the left

popliteal artery, eleven years subsequently an aneurism in the right leg

which was cured by pressure, and finally aneurism of both carotid arteries.

AlTEURISM OP THE THORACIC AORTA.

The causes which favor the development of arterio-sclerosis prevail in

aortic aneurism, particularly alcohol^ syphilis , and overwork . The great-

est danger probably is in sti'ong muiscujar men with commencing degen-

erative processes in the arteries (a consequence of syphilis or alcohol or a

result of hereditary weakness of the arterial tissues),, who during a sudden
muscular exertion are liable to lacerate the media, the intima not yet being

strengthened by compensatory thickening over a spot of mesarteritis.

Aneurisms of the thoracic aorta vary greatly in size and shape. A major-
ity of them are saccular. They may be small and situated just above the
aortic ring. Others foiin large tumors which project externally and occupy
a large portion of the upper thorax. Small sacs from the descending por-
tion of the arch may compress the trachea or the bronchi. In the tho-
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racic portion the sac may erode the vertebrae or grow into the pleural cavity

and compress the lung. In some instances it grows through the ribs and

appears in the back.

Symptoms.—The chief influence of an aneurism is manifested in

what are known as pressure effects. In the absence of these the aneurisms

attain a large size without producing symptoms or seriously interfering

with the circulation. Indeed, a useful clinical subdivision as given by

Bramwell is into three groups—aneurisms which are entirely latent and

give no physical signs; aneurisms which present signs of intrathoracic

pressure, but it is difficult or impossible to determine the nature of the

lesion producing the pressure; and, lastly, aneurisms which produce dis-[

tinct tumors with well-marked pressure symptoms and external signs. It is

perhaps best to consider aneurisms of the aorta according to the situation

of the tumor.
, . , wi • ^

(a) Aneurisms of the Ascending Portion of the Arch.—When just

above the sinuses of Valsalva they are often small and latent. The first

symptom may be rupture, which usually takes place into the pericardmm

and causes instant death. Above the sinuses, along the convex border of

the ascending part, aneurism frequently develops, and may grow to a

large size, either passing out into the right pleura or forward, pomting at

the second or third interspace, eroding the ribs and sternum, and produc-

ing large external tumors. In this situation the sac is liable mdeed to

compress the superior vena cava, causing engorgement of the vessels of

the head and arm, sometimes compressing only the subclavian vein, and

causing enlargement and oedema of the right arm. Perforation may take

place into the superior vena cava, of which accident Pepper and Griffith

have collected twenty-nine cases. Large aneurisms in this situation may

cause much dislocation of the heart, pushing it down and to the eft,

and sometimes compressing the inferior vena cava, and causing swelling

of the feet and ascites. The right recurrent laryngeal nerve is often in-

volved in these tumors. Death commonly follows from rupture into the

pleura, or into the superior cava; less commonly from rupture externally,

sometimes from heart-failure.

(b) Aneurisms of the Transverse Arch.-These may grow forward,

erode the sternum, and produce large tumors. More commonly they are

small and produce no external tumor, but cause marked pressure signs m

their growth backward toward the spine, involving the trachea and the

CBsophagus, producing cough, which is often of a paroxysma clwacter

and dysphagia. The left recurrent laryngeal is often involved m its

course round the arch. A small aneurism from the lower or poj^e^^^^^

wall of the arch may compress a bronchus, inducing l^ronchoirhcBa^

gradual bronchiectasy, and suppuration in the lung---a P^°«^^^T^^^°^ J
no means infrequently causes death in ^^euris"!, and a condition ^^ uch

at the Montreal General Hospital we were in the habit of terming eu-

rismal phthisis. Occasionally enormous aneurisms develop m this situa-



ANEURISM. 709

tion, and grow into both pleurte, extending between the mannbrium and

the vertebrte, and may persist for years. The sac may be evident at the

sternal notch. The innominate, less commonly the left carotid and sub-

clavian, may be involved in the sac, and the radial or carotid pulse may

be absent or retarded. Pressure on the sympathetic may at first cause

dilatation and subsequently contraction of the pupil. Sometimes the

thoracic duct is compressed.

(c) Aneurisms of the Descending Portion.—Pressure signs are not so

marked. The pain is often intense, owing to erosion of the vertebras.

Dysphagia may occur. Compression of the lung or compression of cer-

tain bronchi may induce bronchiectasy, retention of secretions, and fever.

A tumor may appear externally in the region of the scapula, and here

attain an enormous size. Occasionally the aneurisms in this region are

smaU and latent, and prove fatal by rupture into the oesophagus. I have

reported a case of sudden death, in which the heart and arch of the aorta

were normal and the stomach was distended with blood, which could not

be accounted for until the oesophagus was slit open, when it was found

that a small aneurism in the. thoracic aorta, smaller than a walnut, had

ruptured into the gullet. The sac may erode the vertebras and open the

spinal canal, producing compression of the cord. Death not infrequently

occurs from rupture into the pleura.

Diagnosis and Physical Signs.

—

Inspection.—In many instances

this is negative. On either side of the sternum there may be abnormal

pulsation, due to dislocation of the heart or to deformity of the thorax.

The aneurismal pulsation is usually above the level of fche third rib and

most commonly to the right of the sternum, either in the first or second

interspace. It may be only a diffuse heaving impulse without any exter-

nal tumor. Often the impulse is noticed only when the chest is looked

at obliquely in a favorable light. When the innominate is involved the

throbbing may pass into the neck or be apparent at the sternal notch.

Posteriorly, when pulsation occurs, it is most commonly found in the left

scapular region. An external tumor is present in many cases, projecting

either through the upper part of the sternum or to the right, sometimes

involving the sternum and costal cartilages on both sides, forming a tumor

the size of a cocoa-nut or even larger. The skin is thin, often blood-

stained, or it may have ruptured, exposing the laminae of the sac. The

apex beat may be much dislocated, particularly when the sac is large. It

is more commonly a dislocation from pressure than from enlargement of

the heart itself.

Palpation.—The area and degree of pulsation are best determined by

palpation. When the aneurism is deep-seated and not apparent exter-

nally, the bimanual method should be used, one hand upon the spine and

the other on the sternum. When the sac has perforated the chest wall

the impulse is, as a rule, forcible, slow, heaving, and expansile. The re-

sistance may be very great if there are thick laminas beneath the skin

;
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more rarely the sac is soft and fluctuating. The hand upon the sac, or

on the region in which it is in contact with the chest wall, feels in many-

cases a diastolic shock, often of great intensity, which forms one of the

valuable physical signs of aneurism. A systolic thrill is sometimes pres-

ent, not so often in saccular aneurisms as in the dilatation of the arch.

The pulsation may sometimes be felt in the suprasternal notch.

Percussion.—The small and deep-seated aneurisms are in this respect

negative. In the larger tumors, as soon as the sac reaches the chest wall,

there is produced an area of abnormal dulness, the position of which de-

pends upon the part of the aorta afiected. Aneurisms of the ascending

arch grow forward and to the right, producing dulness on one side of the

manubrium ; those from the transverse arch prodnce dulness in the mid-

dle line, extending toward the left of the sternum, while aneurisms of

the descending portion most commonly produce dulness in the left inter-

scapular and scapular regions. The percussion note is flat and gives a

feeling of increased resistance.

Auscultation.—A.diyeni\i\oviB sounds are not always to be heard. Even

in a large sac there may be no murmur. Much depends upon the thick-

ness of the lamince of fibrin. An important sign, particularly if heard

over a dull region, is a ringing, accentuated second sound, a phenomenon

rarely missed in large aneurisms of the aortic arch. A systolic murmur

may be present ; sometimes a double murmur, in which case the diastolic

Iruit is usually due to associated aortic insufficiency. The systolic mur-

mur alone is of little moment in the diagnosis of an aneurismal sac. With

the single stethoscope the shock of the impulse with the first sound is

sometimes very marked.

Amo^g other physical signs of importance are slowing of the_£ulse_in

the arteries_beyond_the aneurism, or in those involved in the sac. There

miflOT instance, be a marked difierence between tlie right and left radial,

both in volume and time. A physical sign of large thoracic aneurism

'which I have not seen referred to is obliteration of the pulse m the ab-

dominal aorta and its branches. My attention was called to this m a

patient who was stated to have aortic insufficiency- There was a well-

marked diastolic murmur, but in the femorals and in the aorta I was

surprised to find no trace of pulsation, and not the slightest throbbing m

the abdominal aorta or in the peripheral arteries of the leg The circula-

tion was, however, unimpaired in them and there was no dilatation of the

veins. Attracted by this,, I then made a careful examination of the pa-

tient's back, when the circumstance was discovered which neither the

patient himself nor any of his physicians had noticed, that he had a y

Lge area of pulsation in the left scapular region. The sac probably

waf large enough to act as a reservoir annihilating the ventricular systole,

and converting the intermittent into a continuous stream.

^ZtracLl tuning, a valuable sign ta/-P--'t3"n;Z
described by Surgeon-Major Oliver, and has been spee.ally studied by my
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colleagues Ross and MacDonuell* at the Montreal General Hospital.

Oliver gives the following directions :
" Place the patient in the erect

position, and direct him to close his mouth and elevate his chin to almost

the full extent ; then grasp the cricoid cartilage between the finger and

thumb, and use steady and gentle upward pressure on it, "when, if dilata-

tion or aneurism exists, the pulsation of the aorta will be distinctly felt

transmitted through the trachea to the hand." On several occasions I

have known this to be a sign of great value in the diagnosis of deep-

seated aneurisms. I have never felt it in tumors, or in the extreme

dynamic dilatation of aortic insufficiency.

Occasionally a systolic murmur may be heard in the trachea, as pointed

out by David Drummond, or even at the patient's mouth, when opened.

This is either the sound conveyed from the sac, or. is produced by the air

as it is driven out of the wind-pipe during the systole.

An important but variable feature in thoracic aneurism is pain, which

is particularly marked in deep-seated tumors. It is usually paroxysmal,

sharp, and lancinating, often very severe when the tumor is eroding the

vertebrae, or perforating the chest wall. In the latter case, after perfora-

tion the pain may cease. Anginal attacks are not uncommon, particularly

in aneurisms at the root of the aorta. Frequently the pain radiates down
the left arm or up the neck, sometimes along the upper intercostal nerves.

Cough results either from the direct pressure on the wind-pipe, or is as-

sociated with bronchitis. The expectoration in these instances is abundant,

thin, and watery
;
subsequently it becomes thick and turbid. Paroxysmal

cough of a peculiar brazen, ringing character is a characteristic symptom
income cases, particularly when there is pressure on the^recurrent laryn-

geaTn^rves.

^Dyspnoea, which is common in cases of aneurism of the transverse

portion, is not necessarily associated with pressure on the recurrent laryn-

geal nerves, but may be due directly to compression of the trachea or the

left bronchus. It may occur with marked stridor. Loss of voice and

hoarseness are consequences of pressure on the recurrent laryngeal, usually

the left, inducing either a spasm in the muscles of the left vocal cord or

paralysis.

Paralysis of an abductor on one side may be present without any

symptoms. It is more particularly, as Semon states, when the paralytic

contractures supervene that the attention is called to laryngeal symptoms.

IIcBmorrhage in thoracic aneurism may come from {a) the soft granula-

tions in the trachea at the point of compression, in which case the sputa are

blood-tinged, but large quantities of blood are not lost
;

{h) from rupture

of the sac into the trachea or bronchi
;

(c) from perforation into the lung
or erosion of the lung tissue. The bleeding may be profuse, rapidly prov-

ing fatal, and is a common cause of death. It may persist for weeks or

London Lancet, 1891.
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niontlis, in which case it is simply haemorrhagic weeping through the sac,

which is exposed in the trachea. In some instances, even after a very

profuse hfemorrhage, the patient recovers and may live for years. A
patient with well-marked thoracic aneurism, whom I showed to my class

at the University of Pennsylvania and who had had several brisk hamor-

]-hages, died four years after, having in the meantime enjoyed average

health.

Difficulty of swallowing is a comparatively rare symptom, and may be

due either to spasm or to direct compression. The sound should never

be passed in these cases, as the oesophagus may be almost eroded and a

perforation may be' made.

Among other signs and symptoms venous compression, which has

already been mentioned, may involve one subclavian or the superior vena

cava. A curious xjhenomenon in intrathoracic aneurism is the clubbing

of the fingers and incurving of the nails of one hand, of which two ex-

amples have been under my care, in both without any special distention

or signs of venous engorgement. Tumors of the arch may involve the

pulmonary artery, producing compression, or in some instances adhesion

of the pulmonary segments and insufficiency of the valve ;
or the sac may

rupture into the artery, an accident which happened in two of my cases,

producing instantaneous death.

Pressure on the sympathetic is particularly liable to occur m growths

from the ascending portion of the arch. Either the upper dorsal or the

lower cervical ganglion is involved. The symptoms are variable If the

nerve is simply irritated there is stimulation of the vaso-dilator fibres and

dilatation of the pupil. With this may be associated pallor of the same

side of the face. On the other hand, destruction of the cilio-spmal

branches causes paralysis of the dilator fibres, in consequence of which

the iris contracts, the vessels on the side of the head dilate, causing con-

gestion, and in some instances unilateral sweating. It is much more com-

mon to see the pupillary symptoms alone than in combination either with

pallor, redness, or sweating.
. ^ i

The clinical picture of aneurism of the aorta is extremely varied.

Many cases present characteristic symptoms and no physical signs, while

others have well-marked physical signs and no symptoms. As Broadbent

remarks, the aneurism of physical signs springs from the
^^'^^^l^^^'

tion of the aorta; the aneurism of symptoms grows from tlie transveise

Aneurism of the aorta may be confounded with :
(a) The v^lent

throbbing impulse of the arch in aortic insufficiency. I have already le-

erred to'a caL of this kind in which the diagnosis of -—^^^^^
by several good observers. In a case recently under observation dulne.^s

ami pulsation existed in the second right mtei^pace
J^^^^ ^ ^^^^^^^^

systolic and a loud diastolic murmur, which was heard far

mammary region. The question arose whether aneurism was present m
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addition to the aortic insuf&ciency. The post-mortem showed the mar-

gin of the right lung retracted and adherent to the pericardium, leaving

exposed the aorta, which must have been greatly distended during each

sj^stole.

(b) Simjjle Dynamic Pulsation.—N"o instance of this, which is com-
mon in the abdominal aorta, has ever come under my notice. One which
came under the care of William Murray and Bramwell presented, without
any pain or pressure symptoms, pulsation and dulness over the aorta. The
condition gradually disappeared and was thought to be neurotic.

(c) Dislocation of the heart in curvature of the spine may cause great

displacement of the aorta, so that it has been known to pulsate forcibly

to the right of the sternum.

(d) Solid Tumors.—When the tumor projects externally and pulsates

the difficulty may be considerable. In tumor the heaving, ezpa?isile pul-
sation is absent, and there is not that sense of force and j)ower which is so

striking in the throbbing of a perforated aneurism. There is not to be
felt as in aortic aneurism the shock of the heart-sounds, particularly the
diastolic shock. Auscultatory sounds are less definite, as large aneurisms
may occur without murmur; and, on the other hand, murmurs maybe
heard over tumors. The greatest difficulty is in the deep-seated thoracic
tumors, and here the diagnosis may be impossible. I have already re-

ferred to the case which was regarded by Skoda as aneurism and by Op-
polzer as tumor. The physical signs may be indefinite. The ringing
aortic second sound is of great importance and is rarely, if ever, heard
over tumor. Tracheal tugging is here a valuable sign. Pressure phe-
nomena are less common in tumor, whereas pain is more frequent. The
general appearance of the patient in aneurism is much better than in
tumor. There may be signs of enlargement of the glands in the axilla or
in the neck. Healthy, strong males who have worked hard and have had
syphilis are the most common subjects of aneurism. Occasionally cancer
of the oesophagus may simulate aneurism, producing pressure on the left

bronchus, and in one instance at the Philadelphia Hospital, with a husky,
brazen cough, the symptoms were very suggestive.

(e) Pulsating Pleurisy.—In cases of empyema necessitatis, if the pro-
jecting tumor is in the neighborhood of the heart and pulsates, the condi-
tion may readily be mistaken for aneurism. The absence of the heaving,
firm distention and of the diastolic shock would, together with the his-
tory and the existence of pleural efEusion, determine the nature of the case.
If necessary, puncture may be made with a fine hyijodermic needle. In a
majority of the cases of pulsating pleurisy the throbbing is diffuse and
widespread, moving the whole side.

Prognosis.—The outlook in thoracic aneurism is always grave. Life
may be prolonged for some years, but the patients are in constant jeopardy.
Spontaneous cure is not very infrequent in the small sacculated tumors of
the ascending and thoracic portions. The cavity becomes filled with lam- /
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in£e of firm fibrin, which become more and more dense and hard, the

sac shrinks considerably, and finally lime salts are deposited in the old

fibrin The laminae of fibrin may be on a level with the lumen of the yes- i

sel causing complete obliteration of the sac. The cases which rupture ex- '

ternallY as a rule run a rapid course, although to this there are exceptions

;

the sac may contract, become firm and hard, and the patient may hve lor

five or even, as in a case mentioned by Balfour, for ten years. The cases

which have lasted longest in my experience have been those m which a

saccular aneurism has projected from the ascending arch. One patient m

Montreal had been known to have aneurism for eleven years.
^
The aneu-

rism may be enormous, occupying a large area of the chest, and yet life be

prolonged for many years, as in the case mentioned as under the care of

Skoda and Oppolzer. One of the most remarkable instances is the case of

dissecting aneurism reported by Graham. The patient was invalided after

the Crimean War with aneurism of the aorta, and for years was under the

observation of J. H. Richardson, of Toronto, under whose care he died

in 1885. The autopsy showed a healed aneurism of the arch, with a dis-

secting aneurism passing the whole length of the aorta, which formed a

^^^'^Treatment.-In a large proportion of the cases this can only be pal-

liative Still in every case measures should be taken which are known to

promote clotting and consolidation within the sac. In any large series

of cured aneurisms a considerable majority of the patients have not been

known to be subjects of the disease, but the obliterated sac has been found

accidentally at the post mortem.

The most satisfactory plan in early cases, when it can be carried out

thoroughly, is that advised by the late Mr. T^ifnell, of Dublin, the essen-

tials of which are rest and a restricted diet. Rest is essential and should

as fa?a^ possiblc'be absolute. The reduction of the daily number o

heart-beats when a patient is recumbent and makes no
_

exertion whatever

amounts to many thousands, and is one of the principal advantages ot

Z plan. Mentll quiet should also be enjoined.

Tufnell is extremely rigid-for breakfast, two ounces of ^^^ad and butter

and two ounces of milk; for dinner, two or three ounces of mea and

Lee or four ounces of milk or claret; for supper, two ounces of biead

Ind t:o ounces of milk. This low diet diminishes^ ^^^t^s
and is thought also to render the blood more fibrmoiis. It reduces

;lt ; the bLd-pressure within the sac, in this manner favoring coagu-

fation This treatment should be pursued for severa months l^^^t, exc pt

!n persons of a good deal of -nt^^"^aXf^ ^
out for more than a few weeks at a time It is a ioim oz

adapted only for the saccular form of aneurism and m
--^^^^^^^^^^^^

communicating with the aorta by a comparatively sma 1

«f ^f^^^^^^^^

of consolidation are fairly good. Unquestionably rest and -str c^o-

of the liquids are the important parts of the treatment, and a greater
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variety and quantity of food may be allowed with advantage. If this jjlan

cannot be thoroughly carried out, the patient should at any rate be ad-

vised to live a very quiet life, moving about with deliberation and avoiding
all sudden mental or bodily excitement. The bowels should be kept regu-
lar, and constipation and straining should be carefully avoided. Of medi-
cines, iodide of potassjum, as advised by Balfour, is of great value. It

may be given in doses of from ten to fifteen oFtwenty'grains three times
a day. Larger doses are not necessary. The mode of action is not well
understood. It may act by increasing the secretions and so inspissating
the blood, by lowering the blood-pressure, or, as Balfour thinks, by causing
thickening and contraction of the sac. The most striking effect of the
iodide in my experience has been the relief of the pain. The evidence is

not conclusive that the syphilitic cases are more benefited than the non-
syphilitic. All these measures have little value unless the sac is of a suit-

able form and size. The large tumors with wide mouths communicating
with the ascending portion of the aorta maybe treated on the most ap-
proved plans for months without the slightest influence other than reduc-
tion in the intensity of the throbbing. A patient with a tumor project-
ing into the right pleura remained on the most rigid Tufnell treatment
for more than one hundred days, during which time he also took iodide
of potassium faithfully. The pulsations were greatly reduced and the area
of dulness diminished, and we congratulated ourselves that the sac was
probably consolidating. Sudden death followed rupture into the pleura,
and the sac contained only fluid blood, not a shred of fibrin. In cases in
which the tumor is large, or in which there seems to be very little prospect
of consolidation, it is perhaps better to advise a man to go on quietly with
his occupation, avoiding excitement and worry. Our profession has of-
fered many examples of good work thoroughly and conscientiously carried
out by men with aneurism of the aorta, who wisely, I think, preferred, as
did the late Hilton Fagge, to die in harness. Other measures to induce
coagulation in the sac are electricity, which has occasionally proved suc-
cessful

;
the insertion of horse-hair, thin wire, or needles ; the injection of

an astringent liquid, such as perchloride of iron, into the sac. In a few
cases only these have been followed by cure. The fine silver wire pushed
through a hypodermic needle is probably the most satisfactory method,
mid may be combined with electrolysis, the method known as Loreta's.
Kerr and Eosenstein, of San Francisco, have recently reported cases in
which cure was effected in this way.

Other Symptoms reqtoiring Treatment.—'Pressnve on veins causing en-
gorgement, particularly of the head and arms, is sometimes promptly re-
lieved by free venesection, and at any time during the course of a thoracic
aneurism, if attacks of dyspnoea with lividity supervene, bleeding may be
resorted to with great benefit. It has the advantage also of promptly
checking -the pain, for which symptom, as already mentioned, the iodide
of potassium often gives relief. In the final stages morphia is, as a
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rule necessary. Dyspna3a, if associated Avitli cyanosis, is best relieved

by bleeding. Chloroform inhalations may be necessary. The question

sometimes comes up with reference to tracheotomy in these cases of urgent

dyspnoea. If it can be shown by laryngoscopic examination that it is due

to bilateral abductor paralysis the trachea may be opened, but this is ex-

tremely rare, and in nearly every instance the urgent dyspncea is caused

by pressure about the bifurcation. When- the sac appears externally and

grows large an ice-cap may be applied upon it, or a belladonna plaster to

allay the pain. In some instances an elastic support may be used wi h

advantage, and I saw a physician with an enormous external aneurism m
the right mammary region who for many months had obtamed gi-eat

relief by the elastic support, passing over the shoulder and under the arm

of the opposite side.
. . ^ i -f

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of

service in thoracic aneurism.

Akeceism of the Abdominal Aokta.

The is most common in the neighhorhood of the C<eliax3 axis. It

is rJre in comparison with thoracic aneurism. The tumor -aj fusr-

orm or sacculated, and it is sometimes multiple. P™f
^^ff

T^'^g

erodes the vertebrte and may cause numbness aud Imghng m he legs

aM Lallj p«aplegia,-orit may pass into the
,t

B-I5irr-r"More commonly the sac is on the anterior wall pr'-Jeo'^ ^
Cd as a definite tuml, which may be either in the

-^^J™
-

little to the lelt The tumor may be large and evident, or wl^en mgn i p

blaS^ lhe pillar of the diaphragm it may attain considerable size with-

-'^i;::^:rrz!:'X^^. often of a

common symptom.
Tnsnection may show marked

Diagnosis and Physical Signs-I^^P«^^^°^ J

ness on percussion which usually merges with ^a' 1
»

sometimes best heard at the bacc. a a
,^„nest of clinical

present, usually very soft in quality 0™ °* ^"7^ ^ reiuem-



ANEURISM. 717

tion. Attention to this rule will save many errors. The throbbing aorta
—the " preternatural pulsation in the epigastrium," as Allan Burns calls

it—is met with in all neurasthenic conditions, particularly in women.
In anjEmia, particularly some instances of traumatic ansemia, the throb-
bing may be very great. In the case of a large, stout man with severe
haemorrhages from a duodenal ulcer the throbbing of the abdominal aorta
not only shook violently the whole abdomen, but communicated a pulsa-
tion to the bed, the shock of which was distinctly perceptible to any one
sitting upon it. Very frequently a tumor of the pylorus, of the pancreas,
or of the left lobe of the liver is lifted with each impulse of the aorta and
may be confounded with aneurism. The absence of the forcible expansile
impulse and the examination in the knee-elbow position, in which the
tumor, as a rule, falls forward, and the pulsation is not then communi-
cated, suffice for difEerentiation. The tumor of abdominal aneurism,
though usually fixed, may be very freely movable.

The outlook in abdominal aneurism is bad. A few cases heal spon-
taneously. Death may result from (a) complete obliteration of the lumen
by clots

;
{i) compression paraplegia

;
(c) rupture either into the pleura,

retroperitoneal tissues, peritona3um or the intestines, very commonly the
duodenum

; ((?) by embolism of the superior mesenteric artery, producing
infarction of the intestines.

The treatment is such as already advised in thoracic aneurism. When
the aneurism is low down pressure has been successfully applied in a case
by Murray, of Newcastle. It must be kept up for many hours under chlo-
roform. The plan is not without risk, as patients have died from bruising
and injury of the sac.

Aneubism of the Branches of the Abdominal Aorta.

The coeliac axis is itself not infrequently involved in aneurism of the
first portion of the abdominal aorta. Of its branches, the splenic artery is
occasionally the seat of aneurism. This rarely causes tumor large enough
to be felt; sometimes, however, the tumor is of large size. I have reported
a case m a man, aged thirty, who had an illness of several months' dura-
tion, severe epigastric pain and vomiting, which led his physicians in New
York to diagnose gastric ulcer. There was a deep-seated tumor in the left
hypochondriac region, the dulnessof which merged with that of the spleen.
There was no pulsation, but it was thought on one occasion that a hruit
Avas heard. The chief symptoms while under observation were vomiting,
severe epigastric pain, occasional hsematemesis, and finally severe haemor-
rhage from the bowels. An aneurism of the splenic artery the size of a
cocoa-nut was situated between the stomach above and the transverse colon
below, and extended to the left as far as the level of the navel. The sac
contained densely laminated fibrin. It had perforated the colon. I have
twice seen small aneurisms on the splenic- artery. Of thirty-nine instances
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of aneurism on the brandies of the abdominal aorta collected by Lebert,

ten were of the splenic artery.

Aneurism of the hepatic artery is very rare, and there are only ten or

twelve cases on record. The symptoms are extremely indefinite
;
the con-

dition could rarely be diagnosed. In the case reported by Ross and

myself, a man aged twenty-one had the symptoms ot pyaemia. The hver

was grUtly enlarged, weighed nearly 5,000 grammes, and presented mnu-

Trfble small abscesses. An oval aneurism, half the size of a small lemon,

involved the right and part of the left branches. .

A few cases of aneurism of the superior mesenteric artery are on record.

The d agnosis is scarcely possible. Plugging of the branches or of the mam

Jtem mfy cause the symptoms of infarction of the bowels which have al-

ready been considered. t qvo-a

Small aneurisms ot tto rmal artery are not very uncommon La.ge

tumors are rare. The sac may rupture and give nse to extensive refo-

peritoneal hasmorrhage.

Arterio-venous Aneurism.

Tn this form there is abnormal communication between an artery and

by Peppei and urimu j frequent symptoms, and

ent in some cases. A.continuous muimi
pxistence for some

ol the veins ol the head and arms O.e- tli«

"-"r^^ZZ^t^:-:^^^ ^^eunsmal

section, and -
-^^^^J^.^tn'^f/ e^^ryears without causing

l;';^!?' Msa^nrrtd thrili!ind a continuous humming mur-

mur are usually present.

Congenital Aneurism.

In consequence ol failure of l^l'^' t.;'^':^ in
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medium-sized arteries there were nodular prominences, which consisted of

thickening of the intima and infiltration of the adventitia and of the

media, with a nuclear growth which in places looked quite sarcomatous.

They called it a case of periarteritis 7iodosa, and Eppinger holds that it

belongs to the category which he makes of congenital aneurism. As
many as sixty-three aneurismal tumors have been found in one case. In

the smaller branches, such as the coronary and the mesenteric arteries or

in the pulmonary arteries, there may be numerous elongated or saccular

aneurisms varying in size from a cherry to a hazel-nut. These are true

aneurismal dilatations, and, according to Eppinger's careful study, consist

of the intima and the adventitia, the elastic lamina having disappeared.

The condition has been met with in children. Some of the eases, how-
ever, have been in adults; but the term as applied by Eppinger ex-

presses, and probably correctly, the deep-seated fundamental error in

development which must be at the basis of this condition. The coronary

arteries is a favorite situation ; a case has been reported by Gee in a boy
of seven.
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SECTION VI.

DISEASES OF THE BLOOD AND DUCTLESS
GLANDS.

I. ANvCMIA.

Anemia may be defined as a reduction in the amount of the blood as

a whole or of its corpuscles, or of certain of its more important constitu-

ents such as albumen and ha3moglobin. The condition may be general

or Lai THe former alone we are here considering. It is interesting

Z note, however, that the pallor, particularly of the face wbioh xs

of the most striking symptoms of anaemia, is just as characteristic of local

anImia.du...to-JrighLor>n^ There are l--^ P^^^^^
^hout actual anemia in whom the condition may be due to inhented

^'tmtnowledge is not yet sufficiently advanced to classify satisfactorily

the various forms of anaemia. The following provisional grouping may

he made : (1) Secondary or symptomatic anemia; (2) primary, essential,

or cytogenic anemia.

Secondary Anemia.

Under this division comes a large proportion of all cases. The foUow-

ing are the most important groups, based on the etiology :

^1) Anemia from k^rnorrkage, either traumatic or spontaneous The

loss of blood may be rapid, as in lesions of large vessels, lu injury oi m

"^^LnL., or' in cases of ulcer of the ^^om^^^^^^^r^
or Dost-partum hemorrhage. If the loss is excessive, death lesults trom

ow'^-ng of the arterial p-essure. In sudden pofuse^^^^
lo.s of three or four pounds of blood may prove fatal.

.

In the ruptuie oi

i?£^iS: i?to tlJpleura the loss of blood

and a half, the largest quantity I have known to be
^^^^

In a case of ha^matemesis the patient lost ^^^^^^P
^^^^^^^^^

ment in one week and yet recovered from the

after very severe hemorrhage the number of red ^'ooA-„l^J^ no

reduced so greatly as in forms of idiopathic anemia. Thus m a case ju
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mentioned, at the termination of the week of bleeding there were nearly

1,390,000 red blood-corpuscles to the cubic millimetre. The process of

regeneration goes on with great rapidity, and in some bleeders " aTweeF"

oFleif days, suffice, to re-establish the normal amount. The watery and

saline constituents of the blood are readily restored by absorption from

the gastro-intestinal tract. The albuminous elements also are quickly re-

newed, but it may take weeks or months for the corpuscles to reach the

110^

100^ 5,000,000

90%

MEAN NORM.
NUMBER OF
WHITE

CORPUSCLES

BLACK, RED CORPUSCLES. RED, HAEMAQLOBIN, BkUE, COLORLESS CORPUSCLES.

Chart XV.—Illustrates the rapidity with which anaemia is produced in purpura
hsemorrhagica and the gradual recovery.*

normal standard. The accompanying chart illustrates the rapid fall and
gradual restitution in a case of severe purpura haemorrhagica.

The microscopical characters of the blood after severe hsemorrhage
may not be greatly changed. The red corpuscles show, usually, rather

more marked differences in size than normally, while the average size

may be a trifle reduced ; there may be a moderate poikilocytosis. The

* On September 27th the patient returned from the country, where she had spent
the summer. The blood-count was then : Red corpuscles, 5,350,000; white corpuscles,

5,500 ; hemoglobin, ninety-four per cent.
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corpuscles are paler than normally. Nucleated red corpuscles appear,

almost always, soon after the haemorrhage ;
they are, however, not numer-

ous These are small bodies of about the same size as a normal red cor-

puscle with a small, round, deeply staining nucleus. Free nuclei may be

found The colorless corpuscles are, at first, increased m number. There

is a moderate leucocytosis, the differential count showing an increase m

the multinuclear neutrophiles with a diminution in the small monounclear

elements. During recovery the leucocytosis diminishes.

The reduction in haemoglobin is always proportionately greater than

that in the corpuscles.

In some instances a rapidly fatal anemia may follow a single severe

haemorrhage, or repeated small ha3morrhages as in purpura Here the

appearances of the red corpuscles are much the same, except m the total

absence of nucleated red corpuscles.
_ , ^x. ^

The leucocytes in these cases are usually reduced m number
;
the poly-

nuclear elements are present in a relatively diminished proportion, while

the small mononuclear forms are numerous. The autopsy, m these cases

reveals usually a total absence of any regenerative activity on the part of

the bone-marrow. j i
•

(2) Anaemia is frequently produced by long-oontmued dram on

albuminourmaterials of the blood, as - S i
disease. Prolonged lactation acts in the same way. ^^^J^Z
tumors may cause a profound anaemia, as m gastric cancel The cha ac

ters of the blood here may be much the same as m the acute cases. Lsu-

tl:„,h, the poiHloc^osis is -h more marked ;
rn se^er^^^^^^^^^^^^^

Thrp;::n;e:how o. the ^ry large corpuscles.

11 as one sees in perlions anemia, is not noted, the average srze ap-

oearine to be rather smaller than normal.
^

Nucleated red corpuscles are usually scanty. In loug-contrnued chrome

secondary anemias occasional larger nucleated red corpnsc es ma^be n

bodies with larger palely staining nucle,; -
-"^^f .^^^^^^^^^

kinetic figures occur. Nucleated rod corpuscles with fiagmentarj nuclei

"TlIrieLo'cTtes may be increased in number, though in some severe

"'';ri«7rLt:"Imay be brought about by defect-

ive food suppTy 0 by conditions which interfere with the proper reeep-

in the wasting of cancer of the (esophagus, may not be
'f'^^'^^ll''^^^^

one half or tltree fourths. In some instances the reduction n the plasma

may be so great that the corpuscles show an apparent
J^.^^'^^;^-

'(4) ToL anmua, induced by the action of

-^^'^^^^^''^ZX
blood such as lead, mercury, and arsenic, among inorganic substances.
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and the virus of syphilis and malaria among organic poisons. They act

either by directly destroying the red blood-corpuscles, as in malaria, or by

increasing the rate of ordinary consumption. The anaemia of pyrexia

may in part be due to a toxic action, but is also caused in part by the

disturbance of digestion and interference with the function of the blood-

making organs.

. Primary or Essential Anemia.

1. Chlorosis.—An essential anaemia met with chiefly in young girls,

characterized by a marked relative diminution of the haemoglobin.

Etiology.—Cases are rarely seen in men. Blondes are more fre-

quently affected than brunettes. The age of onset is usually between the

fourteenth and the seventeenth years. Recurrences throughout the third

decade are, however, not uncommon. Chlorosis is extremely rare in

young children.

Hereditary influences probably play a part. Virchow pointed out that

in many cases there was a defective development of the circulatory sys-

tem, either congenital or resulting in a failure of the normal state of

growth. In some instances a compensatory hypertrophy of the heart

has been found.

The disease is fnost common among the ill-fed, overworked girls of

large towns, who are confined all day in close, badly lighted rooms, or

have to do much stair-climbing. Cases are frequent, however, under the

most favorable conditions of life. Lack of jgroper exercise and fresh air

and improper food arejmportant factors- -Emotional and nervous "dis-

turbances may be prominent—so prominent that certain writers have
regarded the disease as a neurosis. Menstrual disturbances are not un-
common, but are probably a sequence, not a cause, of chlorosis. Sir

Andrew Clark believed that constipation plays an important role, and that

the condition is in reality a coprmviia. due to the^^bsorption of poisons

—

leucomaines and ptomaines—from the large bowel. '
'

Morbid Anatomy.—Fortunately, the disease is rarely fatal. The
fat is well retained. Hypoplasia of the aorta and larger arteries has been
found in some cases, and the vessels have had a remarkable degree of elas-

ticity. The heart is usually dilated and the left ventricle hypertrophied.
Hypoplasia of the uterus and defective development of the genitalia have
also been found.

Symptoms.—The blood examination : Johann Duncan in 1867 first

called attention to the fact that the essential feature was not a quali-

tative but a quantitative change in the haemoglobin. This has been
abundantly confirmed. The red blood-corpuscles may show only a mod-
erate grade of reduction, but the corpuscles themselves are very poor in
hasmoglobin. Thus in sixty-three consecutive cases examined at my clinic
by Thayer, the average number per cubic millimetre of the red blood-cor-
puscles was 4,096,544, or over eighty per cent, whereas the percentage of
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hfemoglobin for the total number was 42-3 per cent. The accompanying

chart illustrates well these striking differences. There may, however, be

well-marked actual ansemia. The least blood-count in the series of cases

referred to above was 1,932,000. There may be all the physical charac-

BLACK, RED CORPUSCLES RED, HAEMAGUOBIN.

Chart XVL—Chlorosis.

CORPUSCLES.

teristics and symptoms of a profound an^Bmm with blood-corpuscles nearly

at the normal standard. Thus in one instance the globular nchness was

over eighty-five per cent with the haemoglobin about thn-ty-five. These

characteristics are distinctive, I believe, and not found m the same grade

in any other form of anemia. The importance of the ^;eduction n the

hemoglobin depends upon the fact that it is the
"'^'^^.^f f^^^^'

of the blood with which in respiration the oxygen enters ^^^^o ^o"^^"^*^^'^^^^^^^

This marked diminution in the iron has also been determined by chemical

analysis of the blood. The microscopical characteristics of the blood aie
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as follows : In severe cases the corpuscles m*ay be extremely irregular in

size and shape—poikilocytosis—which may occasionally be as marked as

in some cases of pernicious anaemia. The large forms of red blood-cells

are not as common, and the average size is stated to be below normal.

The color of the corpuscles is noticeably pale and the deficiency may be

seen either in individual corpuscles or in the blood mixture prepared for

counting. The leucocytes may show a slight increase ; the average of the

sixty-three cases above referred to was 8,467 per cubic millimetre. Though

there is no especial difference between the blood of any case of chlorosis

and one of ordinary secondary anaemia, yet the relatively great diminution

in hsemoglobin and the absence of special factors serve to distinguish the

former.

The general symptoms of chlorosis are those of an anasmia of moderate

grade. The subcutaneous fat is well retained or even increased in amount.

The complexion is peculiar ; lieither the blanched aspect of haemorrhage

nor the muddy pallor of grave anaemia, but a curious yellow-green tinge

which has gi-veruthe name to the_diseasej and to its popular designation,

the green sickness. In"cases of moderate grade the color may be decep-

tive, as the cheeks have a reddish tint, particularly on exertion (chlorosis

rubra). The subjects complain of breathlessness and palpitation, and

there may be a tendency to fainting. The palpitation and breathlessness

often lead to the suspicion of heart or lung disease. The eyes have a pe-

culiar brilliancy and the sclerotics are of a sky-blue color. Occasionally

the skin shows areas of pigmentation, particularly about the joints.

Digestive symptoms are common. The appetite is capricious and the

patients often have a longing for unusual articles, particularly acids. In

some instances they eat all sorts of indigestible things, such as chalk or

even earth. Superacidity of the gastric juice is commonly associated with

chlorosis. In nineteen out of twenty-one cases in Riegel's clinic this con-

dition was found to exist. In the other two instances the acidity was

normal or a trifle increased. Constipation is a common symptom, and,

as already mentioned, has been regarded as an important element in caus-

ing the disease. Enteroptosis with palpable right kidney is frequently

seen. Contourier has noted the common association of dilatation of the

stomach with chlorosis, and states that in some cases this may be an etio-

logical factor, while in others it may be a result.

The circulatory symptoms are important. Palpitation of the heart oc-

curs on exertion, and may be the most distressing symptom of which the

patient complains. Percussion may show slight increase in the transverse

dulness. A systolic murmur is heard at the apex or at the base ; more
commonly at the latter, but in extreme cases at both. A diastolic murmur
is rarely heard. The systolic murmur is usually loudest in the second left

intercostal space, where there is sometimes a distinct pulsation. The
exact mode of production is still in dispute. Balfour holds that it is pro-
duced at the mitral orifice by relative insufficiency of the valves in the
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dilated conditiou of the venlricle. On the right side of the neck over the

jugular vein a continuous murmur is heard, the Iruit de diable, or hum-

ming-top murmur.

The pulse is usually fall and soft. Pulsation in the peripheral veins is

sometimes seen. There is a tendency to thrombosis in the veins
;
most

commonly in the femoral, but in other instances in the longitudinal sinus,

or the thrombosis may be multiple. Except in the sinuses, the condition

is rarely serious. Tuckwell has reported an instance in which there was

embolism of the right axillary artery with the loss of a thumb and part

of the fingers. Brayton Ball has recently called attention to the impor-

tance of this feature of chlorosis.

As in all forms of essential aniemia, fever is not uncommon. Especial

attention has of late been directed to this by French writers.* Chlorotic

patients suffer frequently from headache and neuralgia, which may be

paroxysmal. Hysterical manifestations are not infrequent. Menstrual

disturbances are very common—amenorrhcea or dysmenorrhoea. With the

improvement in the blood condition this function is usually restored.

Diagnosis.—The green sickness, as it is sometimes called, is in many

instances recognized at a glance. The well-nourished condition of the

girl, the peculiar complexion, which is most marked in brunettes, and the

white sclerotics are very characteristic. A special danger exists m mis-

taking the anemia of the early stage of pulmonary tuberculosis for chlo-

rosis. The palpitation of the heart and shortness of breath frequently

suggest heart-disease, and the cedema of the feet and general pallor cause

the cases to be mistaken for Bright's disease. In the great majority of

cases the characters of the blood readily separate chlorosis from other

forms of anagmia.

2. Idiopathic or Progressive Pernicious Ansmia-The disease was

first clearly described by Addison, who called it idiopathic anemia Chan-

ning and Gusserow described the cases occurring post partum, but to i3ier-

mer we owe a revival of interest in the subject

Etioloev —The existence of a separate disease worthy of the teim

progressive pernicious an.mia has been doubted, but there -e unques^^

Lnably cases in which, as Addison says, there exist none of the

causes or concomitants of an.mia. Clinically there are
^^^^^^^^

groups which present the characters of a progressive and Pe^J^^oious an^

L and are etiologically different. Thus, a fatal—
^^^J^

the presence of parasites, or may follow haemorrhage ox

with'chronic atrophy of. the stomach; but when we
^J^jf^i:^, 1

these causes there remains a group which, m ^^^'
flnv discovl^^^^^^^^

characterized by a "general an.^mia occurring without dx^^^e^^^^

cause whatever^asesjnj^^^

* Trazit, Paris Thesis, 1888.
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no exhausting diarrhoea, no chlorosis, no purpura, no renal, splenic, mias-

matic, glandular, strumous, or malignant disease."

Idiopathic anfemia is widely distributed. It is of frequent occurrence

in the Swiss Cantons, and it is not uncommon in this country. It affects

middle-aged persons, but instances in children have been described. Grif-

fith mentions about ten cases occurring under twelve years of age. The
youngest patient I have seen was a girl of twenty. Males are more fre-

quently affected than females. Of my 27 cases, 10 were females and 17

were males. Of 110 cases collected by Coupland, 56 were in men and 54

in women.

With the following conditions may be associated a profound angemia

not to be distinguished clinically from Addison's idiopathic form :

(a) Pregnancy and Parturition.—The symptoms may develop during

pregnancy, as in 19 of 29 cases of this group in Eichhorst's table. More
commonly, in my experience, the condition has been post partum

;
thus,

of my 27 cases, 5 followed delivery.

{b) Atrophy of the Stomach.—This condition, early recognized by Flint

and Fenwick, may certainly cause a progressive pernicious anasmia. By
modern methods it may now be possible to exclude this extreme gastric

atrophy.

(c) Parasites,—The most severe form may be due to the presence of

parasites, and the accounts of cases depending upon the anchylostoma and
the bothriocephalus describe a progressive and often pernicious anaemia.

After the exclusion of these forms there remains a large proportion,

numbering eighteen cases in my series, which correspond to Addison's
description. The etiology of these cases is still dark. The researches of
Quincke and his student Peters showed that there was an enormous in-

crease in the iron in the liver, and he suggested that the affection was
probably due to increased hfemolysis. This has been strongly supported
by the extensive observations of Hunter, who has also shown that the

.

urine excreted is darker in color and contains pathological urobilin. The
lemon tint of the skin or the actual jaundice is attributed, on this view,
to the changes in the liver cells produced by the excessive amount of pig-
ment, but in the light grades it is unquestionably hematogenous. To
explain the hemolysis, it has been thought that in the condition of faulty

gastro-intestinal digestion, which is so commonly associated with these
cases, poisonous materials are developed, which when absorbed cause de-
struction of the corpuscles. Certainly the evidence for hajmolysis is very
strong, but we are still far away from a full knowledge of the conditions
under which it is produced.

Stockman suggests that repeated small capillary haemorrhages—chiefly
internal—play an important role in the causation of the disease, which
also explains, he holds, the existence of a great excess of iron in the liver.

On the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and
other authorities incline to the belief that the essence of the disease is in
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defective hsemogenesis, in ccmsequence of which the red blood-corpuscles

are abnormally vulnerable. A point noted by Copeman, that the haemo-

globin crystallizes from the blood-corpuscles with great readiness, can

scarcely be regarded as favoring the view of imperfect haemogenesis, since

this is a feature specially characteristic of the blood of the young.

Morbid Anatomy .—The body is rarely emaciated. A lemon tint

of the skin is present in a majority of the cases. The muscles often

are intensely red in color, like horse-flesh, while the fat is light yellow.

Hc^morrhages are common on the skin and serous surfaces. The heart is

usually large, flabby, and empty. In one instance I obtained only two

drachms of blood from the right heart, and between three and four from

the left. The muscle substance of the heart is intensely fatty, and of a

pale light-yellow color. In no afEection do we see more extreme fatty

degeneration. The lungs show no special changes. The stomach in many

instances is normal, but in some cases of fatal anemia the mucosa has

been extensively atrophied. In the case described by Henry and myself

the mucous membrane had a smooth, cuticular appearance, and there was

complete atrophy of the secreting tubules. The liver may be enlarged

and fatty. In most of my autopsies it was normal m size, but usu-

ally fatty The iron is in excess, and in striking contrast to cases of

secondary anemia. It is deposited in the outer and middle zones of the

lobules, and in two specimens which I examined seemed to have siich

a distribution that the bile capillaries were distinctly outlined. ihis

Hunter states is a special and characteristic lesion, possibly peculiar to

pernicious anemia. A. J. Scott examined for me the hvers m forty-five

consecutive autopsies without finding (except m pernicious anosmia) this

special distribution of pigment.
. -n ^ TJ^^^rd\

The spleen shows no important changes. In one of Palmer Howard s

cases the organ weighed only an ounce and five drachms. The iron pig-

m nt is usually in excess. The lymph-glands may be of a deep red color.

amount of iron pigment is increased i^tl- ^'^^^^

-

convoluted tubules. The bone marrow, as pointed out by H 0. ood

is ulually red, lymphoid in character, showing great numbers of nucleated

red corpuscle ,

especially the larger forms called by Ehrlich g^gantobhis s

Changes in the ganglion cells of the sympathetic have been reported on

^eveXccas^^^^^^ Lichtheim has found sclerosis in the posterior co umns

of the CO d Burr has recently (University Med. Magazine 18 5) de-

LritVa series of cases. The subject is referred to again under diseases

^''sVm^trs-The patient may have been in previous good health

butin mfnyTe's there is a history of gastro-intestinal disturbance men a
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The countenance gets pale, the whites of the eyes become pearly, the

general frame flabby_rather than._.wasted, the pulse perhaps large, but

remarkably soft and compressible, and occasionally with a slight jerk,

especially under the slightest excitement. There is an increasing indis-

position to exertion, with an uncomfortable feeling of faintness or breath-

lessness in attempting it ; tljeJieartis readily; made to palpitate ; the Avhole

surface of the body presents a blanched, smooth, and waxy appearance

;

the lips, gums, and tongue seem bloodless, the flabbiness of the solids

increases, the appetite fails, extreme languor and faintness supervene,

breathlessness and palpitations are produced by the most trifling exertion

or emotion ; some slight oedema is probably perceived about the ankles

;

the debility becomes extreme—the patient can no longer rise from bed

;

the mind occasionally wanders ; he falls into a prostrate and half-torpid

state, and at length expires; nevertheless, to the very last, and after a

/ sickness of several months' duration, the bulkiness of the general frame

and the amount of obesity often present a most striking contrast to the

failure and exhaustion observable in every other respect."

The Blood.—The corpuscles may fall to one fifth or less of the normal

number. They may sink to 500,000 per cubic millimetre, and in a case

of Quincke's the number was reduced to 143,000 per cubic millimetre.

The haemoglobin is relatively increased, so that the individual globular

richness is plus, a condition exactly the opposite to that which occurs in

chlorosis and the secondary anaemia, in which the corpuscular richness in

coloring matter is minus. The relative increase in the heemoglobin is

probably associated with the average increase in the size of the red blood-

corpuscles. The accompanying chart illustrates these points. Microscop-
ically the red blood-corpuscles present a great variation in size, and there

can be seen large giant forms, megalocytes, which are often ovoid in form,
measuring eight, eleven, or even fifteen micromillimetres in diameter—

a

circumstance which Henry regards as indicating a reversion to a lower
type. Laache thinks these pathognomonic, and they certainly form a

constant feature. There are also small round cells, microcytes, from two
to six micromillimetres in diameter, and of a deep red color. The corpus-
cles show a remarkable irregularity in form, elongated and rodlike or pyri-

form
; one end of a corpuscle may retain its shape while the other is nar-

row and extended. To this condition of irregularity Quincke gave the
name poikilocytosis.

Nucleated red blood-corpuscles are almost always present, as pointed
out by Ehrlich. Besides the ordinary form, which is of the same size as the
common corpuscle and which has a small, deeply stained nucleus (normo-
blasts), there are very large forms with palely staining nuclei (giganto-
blasts), which resemble somewhat the larger megalocytes. Ehrlich re-
gards the presence of these as almost distinctive of progressive pernicious
anaemia. Though these large forms are most characteristic, occasionally
forms closely similar to them may be found in the graver secondary an-
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semias—i. e., anchylostomiasis—and in leukaemia. Karyokinetic figures

may be seen in these bodies. Red corpuscles with fragmenting nuclei

are common in pernicious anaemia. The leucocytes are generally nor-

mal or diminished in number ; and in the graver cases a marked increase

110^

10^

MEAN KOR«*
"

NUMBER OF
WHITE

C0RPU5CLE*-

BLACK, RED CORPUSCLES. RED, HAEMOGLOBIN.
BLUE, COLORLESS CORPUSCLES*

Chaut XVII.—Pernicious anasmia.

in the small mononudear forms, with a diminution in the polynucle;..-

icucooyteTis often noted. The blood-plates are either absent or very

The cardio-vaseular symptoms are important and are ^l^i i"

scrintion Eiven above. Ilajmio murmurs are constantly present. 1

^er arteries pulsate visibly and the throbbing in them-'^^^
ing to the patient. The pulse is full and frequently suggests the wate,
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hammer beat of aortic insuflBciency. The capillary pulse is frequently to

be seen. The superficial veins are often prominent, and. in two cases I

have seen well-marked pulsation in them. Hgemorrhages may occur, either

in the skin or from the mucous surfaces. Eetinal haemorrhages are com-

mon. There are rarely symptoms in the respiratory organs.

Gastro-intestinal symptoms, such as dyspepsia, nausea, and vomiting,

may be present throughout the disease. Diarrhoea is not infrequent. The
urine is usually of a low specific gravity and sometimes pale, but in other

instances it is of a deep sherry color, shown by Hunter and Mott to be

due to great excess of urobilin. Fever is a variable symptom. For weeks

at a time the temperature may be normal, and then irregular pyrexia may
develop. Wervous symptoms may occur, numbness and tingling, and oc-

casionally symptoms resembling those of tabes. Lepine reports a case of

extensive paralysis.

Diagnosis.—From chlorosis the disease is readily distinguished. I

have not seen a case in which the two diseases could have been con-

founded. Two points in the blood examination are of especial impor-

tance, namely, the relative increase in the hsemoglobin and the presence of

the large forms of nucleated red blood-corpuscles, the gigantoblasts of Ehr-
lich. Poikilocytosis may occur in any severe anaemia. The separation

of the different clinical forms above referred to can usually be made. The
profound secondary anaemia of cancer of the stomach may sometimes be

puzzling, but the skin is rarely, if ever, lemon-tinted, and the blood has

the characteristics of a secondary, not a primary, anasmia.

Prognosis.—In the true Addisonian cases the outlook is bad, though
of late years on the arsenic treatment the proportion of recovery is increased.

My personal experience is as follows : Of the 27 cases 4 are now under ob-

servation, 2 of these having recovered with arsenic. Of the remaining 23
the following statement may be made : Four of the 5 post-partum cases

recovered, and when I left Montreal 3 of these cases had remained in good
health for several years. Of the remaining 18 cases 2 were lost sight of

;

1 had improved very much. The remaining 16 are dead. Six of these

fatal cases recovered from the first attack ; one had an interval of nearly

three years, and another nearly two years, before the return. I know of

no instance in a male in which the recovery has lasted for five years. In
Pye-Smith's article in Guy's Hospital Reports, he mentions twenty cases

of recovery. Hale White, in a recent article, states that one of these

cases, treated by arsenic in 1880, remained alive and well January, 1891.

One of my patients made an apparently complete recovery and resumed
active business and political duties. So characteristic are recurrences in
this affection that Stephen Mackenzie, in his recent lectures, considered
them under a separate heading of relapsing pernicious anemia. The ex-
amination of the blood may give us some help. The presence of numer-
ous normoblasts appears in some instances to be indicative of an active
regeneration in the marrow. Cases in which a majority of the nucleated
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red corpuscles are gigautoblasts are generally more malignant. A marked

relative increase in the small mononuclear leucocytes appears to be also

an unfavorable sign.

Treatment of Ansemia.—Secondary Ancemia.—The traumatic

cases do best, and with plenty of good food and fresh air the blood

il readily restored. The extraordinary rapidity with which the normal

percentage of red blood-corpuscles is reached without any medication

whatever is an important lesson. The cause of the haemorrhage should be

sought and the necessary indications met. The large group depending

on\he drain on the albuminous materials of the blood, as in Bright's

disease, suppuration, and fever, is difficult to treat successfully, and so long

as- the cause keeps up it is impossible to restore the normal blood con-

dition. The anemia of inanition requires plenty of nourishing food.

When dependent on organic changes in the gastro-intestinal mucosa not

much can be expected from either food or medicine. In the toxic cases

due to mercury and lead, the poison must be eliminated and a nutritious

diet given with full doses of iron. In a great majority of these cases

there is deficient blood formation, and the indications are briefly three

:

plenty of food, an open-air life, and iron. As a rule it makes but little

dilerehce what form of the drug'is administered. ;

- The treatment of chlorosis affords one of the most brilliant instances—

of whicli we have but three or four—of the specific action of a remedy.

Apart from the action of quinine in malarial fever, and of mercury and

iodide of potassium in syphilis, there is no other remedy the beneficial

eSects of which we can trace with the accuracy of a scientific experiment.

It is a minor matter Jioio the iron cures chlorosis. In a week we give to a case

as much iron as is contained in the entire blood, as even in the worst case

of chlorosis there is rarely more than a deficit of two grammes of this metal.

Iron is present in the fteces of chlorotic patients before they are placed

upon any treatment, so that the disease does not result from any deficiency

of available iron in the food. Bunge believes that it is the sulphur which

interferes with the digestion and assimilation of this natural iron, ihe

sulphides are produced in the process of fermentation and decomposition

in the f^ces, and interfere with the assimilation of the normal iron con-

tained in the food. By the administration of an inorganic preparation of

iron with which these sulphides unite the natural organic combmations

in the food are spared. In studying a number of charts of chlorosis, it is

seen that there is an increase in the red blood-corpuscles under the influ-

ence of the iron, and in some instances the globular richness rises above

normal. The increase in the haemoglobin is slower and the maximum

percentage may not be reached for a long time. I have for years m the

Latment of chlorosis used with the greatest ^^^^^^ \'

and given according to the formula in Niemeyer's text-book m jhich

each pill contains 2 grs. of the sulphate of iron. During the o„e

pill is given three times a day ; in the second week, two pills
;
in the thiia
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week, three pills, three times a day. This dose should be continued for

four or five weeks at least before reduction. An important feature in the

treatment of chlorosis is to persist in the use of the iron for at least three

mouths, and, if necessary, subsequently to resume it in smaller doses, as re-

currences are so common. The diet should consist of good, easily digested

food. Special care should be directed to the bowels, and if constipation

is present a saline purge should be given each morning. Such stress does

&ir Andrew Clark lay on the importance of constipation in chlorosis, that

he states that if limited to the choice of one drug in the treatment of the

disease he would choose a purgative. The good influence of alkaline

waters in association with the treatment by iron has been noted by von

Jaksch. In many instances the dyspeptic symptoms may be relieved by

alkalies and a treatment directed toward a moderate hyperacidity. Dilute

hydrochloric acid, manganese, phosphorus, and oxygen have been recom-

mended.

Treatment of Pernicious Anmrnia.—Since the introduction by Byrom
Bramwell of arsenic in this affection a large number of cases have been

temporarily, a few permanently, cured by it. It should be given as Fowler's

solution in increasing doses. It is usually well borne, and patients, as a

rule, take up to twenty minims three times a day without any disturbance.

I usually begin with three minims and increase to five at the end of the

first week, to ten at the end of the second week, to fifteen at the end of

the third week, and, if necessary, increase to twenty or twenty-five. In a

case in which the recovery jDersisted for nearly three years the dose was

gradually increased to thirty minims. These patients seem to bear the

arsenic extremely well. It is sometimes better borne as arsenious acid in

pill form. Vomiting and diarrhoea are rare
;
occasionally puffiness of the

face is produced, and in some cases pigmentation of the skin.

Eest in bed and a light but nutritious diet (giving the food in small

amounts and at fixed intervals) are the first indications. I always prefer

to begin the treatment of a case of pernicious antemia, whatever the grade
may be, with rest in bed as one of the essential elements. The beneficial

effect of massage has been shown by J. K. Mitchell. I have abandoned
the use of rectal injections of dried blood. Iron rarely acts well in this

form, but in a case in which the arsenic disagrees it may be tried. Bone
marrow has been recommended. It is best given as a glycerin extract.

I have not seen any benefit follow its administration.

II. LEUKyEMIA.

Definition.—An affection characterized by persistent increase in the
white blood-corpuscles, associated with changes, either alone or together,
in the spleen, lymphatic glands, or bone marrow. /

The disease was described almost simultaneously by Virchow and by
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Bennett, who gave to it the name leucocythsemia. It is ordinarily seen in

two main types, though combinations and variations may occur

:

(1) Spleno-medullary leukaemia, in which the changes are especially

localized in the spleen and the bone marrow, while the blood shows a

•^•eat increase in elements which are derived especially from the latter

tlSSUG.

(2) Lymphatic leukaemia, in which the changes are chiefly localized in

the lymphatic apparatus, the blood showing an especial increase in those

elements derived from the lymph glands.
, .

Etiology.—We know nothing of the conditions under which the dis-

ease develops. It is not uncommon on this continent. Of 26 cases of which

I have notes, 11 occurred in Montreal, 2 in Philadelphia, and 13 m hos-

pital and private work in Baltimore. It does not seem more frequent m

the southern parts of the country.

The disease is most common in the middle period of life, ihe young-

est of mv patients was a child of eight months, and cases are on record of

the disease as early as the eighth or tenth week. It may occur as late as

the seventieth year. Males are more prone to the affection than females.

Of my cases 17 were in males and 9 in females. Birch-Hirschfeld states

that of 200 cases collected from the literature, 135 were males and 65

females. ,

A tendency to hemorrhage has been noted m many cases, and some

of the patients have suffered repeatedly from nose-bleedmg.
_

In women

the disease is most common at the climacteric. There are instances m

which it has developed during pregnancy. The case described by J.

Chalmers Cameron, of Montreal, is in this respect remarkable, as the pa-

tient passed through three pregnancies, bearing on each occasion non-

leukemic children. The case is interesting, too, as showmg the hered -

tary character of the affection, as the grandmother and mother, as well

as a brother, suffered from symptoms strongly suggestive of le^k^mia

One of the patient's children had leukemia before the mother showed any

^gns and a second died of the disease. At the last report this patient

had gradually recovered from the third confinement, and t^ie red blood-

torpuscles ha'd risen to 4,000,000 per cubic millimetre, and the rat^ of

white to red 1 to 200. Sanger has reported a case m which a healthy

mother bore a leukemic child.
of 1 50 cases

Malaria is believed by some to be an etiological factoi. Of 150 ca e

analvzed by Gowers, there was a history of malaria m 30, m my seues

he was a'history i^ at least 9. Syphilis appears \^orae c.sest^^^^^

been closely associated with leukemia. The disease has followed injuiy

"
TheTower animals are subject to the affection, and cases have been

described in horses, dogs, oxen, cats, swine, ^^^^^jnice

Morbid Anatomy.-The wasting may be extreme, and ^^opsy
Morbid Anatomy

remarkable condition of

sometimes present, ineie is m mauy
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polytemia ; the heart and veins are distended with large blood-clots. In

Case XI of my series the weight of blood in the heart chambers alone

was 620 grammes. There may be remarkable distention of the portal,

cerebral, pulmonary, and subcutaneous veins. The blood is usually clotted,,

and the enormous increase in the leucocytes gives a pus-like appearance

to the coagula, so that it has happened more than once, as in Virchow's

memorable case ; that on opening the right auricle the observer at first

thought he had cut into an abscess. The coagula have a peculiar greenish

color, somewhat like the fat of a turtle. The alkalinity of the blood

is diminished. The fibrin is increased. The character of the corpuscles

will be described under the symptoms. Charcot's octohedral crystals may
separate from the blood after death. The specific gravity of the blood is

somewhat lowered. There may be pericardial ecchymoses.

The spleen in the great majority of cases is enlarged. Strong adhe-

sions may unite it to the abdominal wall, the diaphragm, or the stomach.

The capsule may be thickened. The vessels at the hilus are enlarged

;

the weight may range from two to eighteen pounds. The organ is in a

condition of chronic hyperplasia. It cuts with resistance, has a uniformly

reddish-brown color, and the Malpighian bodies are invisible. Grayish-

white, circumscribed, lymphoid tumors may occur throughout the organ,

contrasting strongly with the reddish-brown matrix. In the early stage

the swollen spleen pulp is softer, and it is stated that rupture has occurred

from the intense hypersemia.

In association with these changes in_the spleen the bone marrow is

ipvolved, the lieno-medullary form of the Germans. The marrow may be

involved alone, forming a pure myelogenous leukasmia. Instead of a fatty

tissue, the medulla of the long bones may resemble the consistent matter

which forms the core of an abscess, or it may be dark brown in color. In

Ponfick's case there were hsemorrhagic infarctions. There may be much
expansion of the shell of bone, and localized swellings which are tender and
may even yield to firm pressure. Histologically, there are found in the

medulla large numbers of nucleated red corpuscles in all stages of develop-

ment, numerous cells with eosinophilic granules, and also many large cells

with single large nuclei—the cellules medullaires of Cornil—the mye-
locytes which are found in the blood. Polynuclear leucocytes are also

present, as well as a certain number of small mononuclear elements.

Enlargement of the lymphatic glands may occur, either in conjunction

with splenic enlargement or alone. In only one of my cases was the en-

largement notable. In the cases of lymphatic leukemia the cervical, axil-

lary, mesenteric, and inguinal groups may be much enlarged, but the

glands are usually soft, isolated, and movable. They may vary consider-

ably in size during the course of the disease. The tonsils and the lymph
follicles of the tongue, pharynx, and mouth may be enlarged. Numerous
mitoses may be found in the small cells of the lymphatic tissue.

In some instances there are leuksamic enlargements in the solitary and
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agminated glands of Peyer. In a case of Willcocks there were growths

on the surface of the stomach and gastro-splenic omentum. The thymus

is rarely involved, though it has been enlarged in some of the cases of acute

lymphatic leukaemia.

The liver may be enlarged, and in a case described by Welch it

weighed over thirteen pounds. The enlargement is usually due to a

diffuse leukemic infiltration. The columns of liver cells are widely

separated by leucocytes, which are partly within and partly outside the

lobular capillaries. There may be definite leukaemic growths.

There are rarely changes of importance in the lungs. The kidneys

are often enlarged and pale, the capillaries may be distended with leu-

cocytes, and leukemic tumors may occur. The skin may be involved, as

in a case described by Kaposi.

Leuksemic tumors in the organs are not common. They were present

in only one of the twelve autopsies in my series. In 159 cases collected

by Gowers there were only thirteen instances of leuka3mic nodules m the

liver and ten in the kidneys. These new growths probably develop from

leucocytes which leave the capillaries. Bizzozero has shown that the cells

which compose them are in active fission.

Symptoms.—The onset is insidious, and, as a rule, the patient

seeks advice for progressive enlargement of the abdomen and shortness

of breath, or for the enlarged glands or the pallor, palpitation, and other

symptoms of anemia. Bleeding at the nose is common. Gastro-mtestmal

symptoms may precede the onset. Occasionally the first symptoms are of

a very serious nature. In one of the cases of my series the boy played

lacrosse two days before the onset of the final hismatemesis
;
and m an-

other case a girl, who had, it was supposed, only a slight chlorosis, died of

fatal haemorrhage from the stomach before any suspicion had been aroused

as to the true condition.

Anaemia is not a necessary accompaniment of the disease ;
the subjects

may look very healthy and well.

As has been stated, the disease is most commonly seen m two mam

types, though combinations may occur.

(1) Spleno-meduUary Leukemia.

This is much the commonest type of the disease. The gradual in-

crease in the volume of the spleen is the most prominent symptom m a

maiority of the cases. Pain and tenderness are common, though the pro-

gressive enlargement may be painless. A creaking fremitus may be felt

on palpation. The enlarged organ extends downward to the right, and

may be felt just at the costal edge, or when large it may extend as far

over as the navel. In many cases it occupies fully one ha f of the abdo-

men, reaching to the pubes below and extending beyond the

As a rule, the edge, in some the notch or notches, can be fel d stmctlj

.

fts size v'anes grfally from time to time. It may be perceptibly larger

after meals. A hemorrhage or free diarrha3a may reduce the size. The
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pressure of the enlarged organ may cause distress after eating ; in one
case it caused fatal obstruction of the bowels. A murmur may sometimes
be heard over the spleen, and Gerhardt has described a pulsation in it.

The pulse is usually rapid, soft, compressible, but often full in volume.
There are rarely any cardiac symptoms. The apex beat may be lifted an
interspace by the enlarged spleen. Toward the close, as a consequence of
the feeble circulation, osdema may occur in the feet or there may be gen-
eral anasarca. Haemorrhage is a common symptom and may be either
late or early. Epistaxis is the most frequent form. Hemoptysis and
hfematuria are rare. Bleeding from the gums may be present. Heema-
temesis proved fatal in two of my cases, and in a third a large cerebral
hemorrhage rapidly killed. The leukaemic retinitis is a part of the hem-
orrhagic manifestations.

There are very few pulmonary symptoms. The shortness of breath is
due, as a rule, to the anemia, Toward the end there may be oedema of
the lungs, or pneumonia may carry off the patient. The gastro-intestinal
symptoms are rarely absent. -Nausea and vomiting are early features in
some cases. Diarrhosa may be very troublesome, even fatal. Intestinal
hemorrhage is not common. There may be a dysenteric process in the
colon. Jaundice rarely occurs, though in one case of my series there were
recurrent attacks. Ascites may be a prominent symptom, probably due
to the presence of the splenic tumor. A leukemic peritonitis also may
be present, due to new growths in the membranes.

_

The nervous system is not often involved. Headache, dizziness, and
famtmg spells are due to anemia. The patients are usually tranquil and
resigned. Sudden coma may follow cerebral hemorrhage.

The special senses are often affected. There is a peculiar retinitis,
due chiefly to the extravasation of blood, but there may be aggregations
of leucocytes, forming small leukemic growths. Optic neuritis is rare
Deafness has frequently been observed ; it may appear early and possibly
IS due to hemorrhage.

The urine presents no constant changes. The uric acid excreted is
always m excess, and possibly, as Salkowski suggests, stands in direct
relation to the splenic tumor, or to the abundant leucocytes.

Priapism is a curious symptom which has been present in a large
nuniber of cases. It may, as in one of Edes' cases, be the first symptom,
i eabody reports a case in which it persisted for six weeks. The cause is
not known.

Slight fever is present in a majority of cases. Periods of pyrexia may
alternate with prolonged intervals of freedom. The temperature may
range from 102° to 103°.

^

Blood.—lu all forms of the disease the diagnosis must be made bv the
examination of «ie blood, as it alone offers distinctive features. In thenormal blood there may be distinguislied the following varieties of color-
less elements

:
(a) Small mononuclear leucocytes-small cells about the
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size of a red blood-corpuscle, and probably derived from the lymphatic

elands, which have a single large, round, deeply staining nuc eus, sur-

rounded by a narrow rim of non-granular protoplasm (lymphocytes)
;
also

cells a trifle larger than these, with similar small round nuclei, but a

larger amount of clear, pale protoplasm. (6) Large mononuclear leuco-

cytes-cells several times as large as the red blood-corpuscle, with an oval

or elliptical nucleus and a relatively larger amount of nngranulated pro-

toplasm, {c) Transitional forms-cells which resemble the last vane y,

but have indentations and irregularities m the nuc eus. {d) Poly-

nuclear leucocytes-these are about the same size or a little smaller than

the last variety. The micleus is a long, deeply staining body whi h is

bent and twisted on itself into irregular shapes. The protoplasm of these

cell is filled with granules, which are stained not by acid or basic color-

t^^lrs alone, but only by a combined fluid. The granules are there-

fofe termed neutrophilic, and the name " neutrophiles " is given to these

ee ls (rCells ab'out the same size as the last, but containing arge

Whiy ractile, fat-like granules, which have an affinity for acid coloring

matters On account of their affinity for eosin Ehrlich terms them eos^w-

y r In normal blood these cells occur in a fairly definite prop^-tion

fo each other; the small mononuclear fifteen to twenty-five per cent, the

;r;ntL sixty-five to eighty per cent, the mononuclear and ti-an^^^^^^^^^^

Jorms about six per cent, and the eosinophiles two to P^^^^^^^/
.

^^^^i

The most striking change in the more common foim, the Ueno

myel^enTc, is the increase in the colorless corpiiscles. ^he average num

ber of white per cubic millimetre is estimated at about 6,000-7,000 thus

.be proportioLf white t r a^^^^

o: rec^'in^wh^r 'thl number of leLcytes has exceeded

ntthattrrt cells in splenic myelogenous leuk.mia is a.

follows- The small mononuclear forms are little if at all increased; ela-

S;^they are greatly diminished. The eos^oph^^^ are present^

normal or increased relative proportK)n, so that ^^^^^^^^^ ^
|

increase, and their presence is a striking feature
^^^^^^^^^ '^^^^

dkle The polynuclear neutrophiles may be m normal piopoit on
,

more

fre^enUy the/are relatively diminished, and in the Matter ^tages they

the same is true of the eosinopnues. x

the blooa in this for."U^^^^^^::^ro., and

large mononuclear leuooo,tes, and are snn.lar o toi „ appea

diSer Irom them in the fact that the protoplasm ™<=^

neutrophilic granules. Muller has recently found many la.ge mo
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clear elements with karyokinetic figures in leiikEemic blood and in the

marrow. These probably correspond to the myelocytes of Ehrlich as well

as to the " cellules medullaires " of Cornil.

BLACK, RED CORPUSCLES RED, HAEMOQLOBIN.

MEAN NORM*
NUMBER OF

WHITE
CORPUSCLES

BLUE, COLORLESS CORPUSCLES.

Chart XVIII.—Leukiemia.

Nucleated red blood-corpuscles are present in considerable num-
bers.

^

These are usually " normoblasts," but cells with larger paler
nuclei, some showing evidences of mitosis, may be seen. Eed cells with
fragmented nuclei are common, while true gigantoblasts may be found.
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There is, as a rule, only a moderate reduction in the number of red blood-

corpuscles, rarely under two million per cubic millimetre. The hemo-

globin is usually reduced in a somewhat greater proportion. The accom-

panying blood chart js from a case of leukaemia with an enormously

enlarged spleen. Among other points about leukaBmic blood may be

mentioned the feebleness of the amoeboid movement, as noted by Cafavy,

which may be accounted for by the large number of mononuclear ele-

ments present, the polynuclear alone possessing this power. The blood-

plates exist in variable numbers ;
they may be remarkably abundant. The

fibrin network between the corpuscles is usually thick and dense. In

blood-slides which are kept for a short time, Charcot's octohedral crystals

separate, and in the blood of leukaemia the haemoglobin shows a remark-

able tendency to crystallize.

2. Lymphatic LeukEemia.

This form of leukaemia is rare. As mentioned, in but 4 of my series

of 26 cases were the glands enlarged. The superficial groups are usually

most involved, and even when affected it is rare to see such large bunches

as in Hodgkin's disease. External lymph tumors are rare. Lymphatic

leukaemia is often more rapid and fatal in its course, though chronic cases

may occur. It is more common in young subjects.

The histological characters of the Uood in lymphatic leukaemia differ

materially from those in the spleno-meduUary form. The increase m the

colorless elements is never so great as in the preceding form
;
a propor-

tion of one to ten would be extreme. This increase takes place solely m

the lymphocytes, all other forms of leucocytes being present m greatly

diminished relative proportion. In one of my cases over 98 Per cent of

all the leucocytes were lymphocytes. Eosinophiles and nucleated red

corpuscles are rare. Myelocytes are not present.

The pure myelogenous cases without associated enlargement of the

.pleen 1 rare. The most extreme hyperplasia of the bone marrow n.ay

exist without any tenderness. Occasionally the sternum, ribs and^
bones show great irregularity and deformity, owing to definite tumoi-like

"'cotbTned forms of leukemia may occur though they are not ccniuna..

One such instance occurred at the Johns Hopkins Hospital. Heie t e

spleen, marrow, and lymphatic glands all showed ^^^'^'^^^'^^^^J^^^
blood in this instance showed, besides a large proportion of ymphocytes

and myelocytes, a considerable number of large mononuclear leucocytes.

I^aSls -The recognition of leukemia can be determined only

by Ss^i" al examination of the blood. The climcal features may be

identical with those of ordinary splenic anemia, or with «
f g^^^^^^^^^^^

An interesting question arises whether real mcrease m ^ buco^>
^

the only criterion of the existence of the disease. Thus, foi ^^^tance m

h ca I :hose chart is given on page 739, the patient came .vndei^obs^ -

vation in September, 1890, with 2,000,000 red blood-corpuscles pei cubic
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millimetre, thirty per cent of hjBmoglobin, and 500,000 white blood-cor-

puscles per cubic millimetre—a proportion of one to four. As shown by
the chart, throughout September, October, November, and December, this

ratio was maintained. Early in January, under treatment with arsenic,

the white corpuscles began to decrease, and gradually, as shown in the
chart, the normal ratio was reached. At this time could it be said that
the case was one of leukaemia without increase in the number of leuco-

cytes ? The blood examination by Ehrlich's method, as made by Thayer,
showed that nucleated red corpuscles in large numbers as well as the char-
acteristic myelocytes, elements which are but rarely found in normal blood,

were still present in numbers suflScient, at any rate, to suggest, if the pa-
tient had come under observation for the first time, that leukaemia might
occur. By Ehrlich's method of blood examination a condition of leu-

cocytosis can readily be distinguished from that of leukaemia, for in all

ordinary leucocytoses the increase takes place solely in the polynuclear
neutrophilic leucocytes.

The remarkable " green cancer " or chloroma is, according to Dock, " a
lymphomatous process similar in its classical features to leukaemia and
pseudo-leukaemia."

Prognosis.—Kecovery occasionally occurs. A great majority of the
cases prove fatal within two or three years. Unfavorable signs are a tend-
ency to haemorrhage, persistent diarrhoea, early dropsy, and high fever.
Eemarkable variations are displayed in the course, and a transient im-
provement may take place for weeks or even months. The pure lym-
phatic form seems to be of particular malignancy, some cases proving
fatal in from six to eight weeks ; but there are exceptions, and I have
recently seen a case in which the diagnosis was made ten years ago by
W. H. Draper. The patient has had enlarged glands ever since, and,
though not anaemic, the leucocytes were 242,000 per cubic millimetre,
above ninety per cent of them lymphocytes.

Treatment.—Fresh air, gooddiet, and abstention from mental worry
and care, are the impSFtSht general mdiGeitionsr~The indicatio morU can-
not be met. There are certain remedies which have an influence upon the
disease. Of these, arsenic, given in large doses, is the best. I have re-
peatedly seen improvement under its use. On the other hand, there are
curious remissions in the disease which render therapeutical deductions
very fallacious. I have seen such marked improvement without special
treatment that the patient, from a bed-ridden, wretched condition,a-ecov-
ered strength enough to enable him to attend to light duties.

Quinine may be given in cases with a malarial history. Iron may be
of value in some cases, as may also inhalations of oxygen.

Excision of the leukaemic spleen has been performed twenty-four times
with one recovery—the case of Franzolini. Fussell gives the statistics of
lOo cases of splenectomy with 48 deaths. Of the cases of simple hyper-
trophy, 28 in number, 9 recovered. Of 16 cases of floating spleen, 15
recovered. or?
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III. HODGKIN'S DISEASE.

Definition —An afEection characterized by progressive hyperplasia

of tlio lymph glaads,with anaemia, and occasionally the development of

secondary lymphoid growths in iiver, spleen, and other organs. The dis-

ease has also the names pseudo-leukmiia, general lymphadenoma, and

'''^'Hodgkin, the well-known morbid anatomist of Guy's Hospital, first

describel cases in detail, and by the labors of Wilks, Virchow, Billroth,

and Cohnheim the disease attained definite recognition.

EtioloffV.-A majority of the cases are in young persons. In Growers

table of 100 cases, 30 were under twenty years, 34 between twenty and

forty and 36 above forty. Three fourths of the cases are m males. In a

few instances heredity has been adduced as a possible cause, and an ece-

dlt disease, such as syphilis, but this is doubtfuL More important is loca

illation uvon which Trousseau lays special stress, and gives ms ances m

wh^ chronic irritation of the skin, chronic nasal catarrh or the irrita-

lion of a decayed tooth gave rise to local gland swellings which preceded

a general development of the disease. In a large majority of the cases the

disease comes on insidiously, without any
«f^^^f ^T^- ..^^s the en-

Morbid Anatomy.— y^/ie Lymph Glands.-ln a few cases tne en

lar.!^"!ltrhaTL firm, biit in a majority the growth is soft and

elltt' c In the early stage the individual glands are isola ed, no larg r

han almonds or walnuts, and readily separated and movable. When a^^

vanced the glands fuse together, and a group, as m the ne k, may foxma

large tumor the size of an orange or even of a cocoa-nut. About suc i

^ZTZ^^V^^^l^^ tissues are hard and dense, forming a firm investment

rSowth may perforate the capsule and invade contiguous parts, such as

fhe mlcleTTkfn, or the solid organs. On section, the tumor has a gray-

sh Xe appea-nce ; it is smootir, and of variable consistence, either fi.^

ish-white appeaia
^ion is most frequently seen when the

^ wt^^^hfsr In t^e deep glands the formation of piis is nu.

•caseation is not common; occasionally there ^^^^^^^^^^Z
H The sunerficial glands are most often attacked, paiticuiau} tu

groups, those of the thoiax aie mobu
anterior

the anterior mediastinum tlie masses may perfo.ate the

pear as an external tumor.
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Of the abdominal groups, ijae retroperitoneal is most frequently in-

volved and may form a continuous chain from the diaphragm to the

inguinal canals, and extend into the pelvis. The glands may compress the

ureters, involve the sacral or lumbar nerves, or compress the iliac veins.

Occasionally they adhere to the uterus and broad ligament so as to simu-

late fibroids. I saw, some years ago, one of the most distinguished gyn^ae-

cologists of Germany perform laparotomy in a case of this kind, in which

the diagnosis of myomatous tumors of the uterus had been made. Occa-

sionally the mesenteric or hepatic lymph glands may form large abdominal

tumors.

Histologically the chief change is an increase in the cells, with or

without thickening of the reticulum. In the early stage there is simple

hyperplasia and the relations of the lymph paths are maintained, but when
the glands are greatly enlarged the normal arrangement is disturbed. The
reticulum varies extremely ; in the softer growths it is expanded and can

scarcely be found ; in the harder structures the network of fibres is very

distinct, and there is probably an increased development of the adenoid

tissue.

Spleen.—In seventy-five per cent of the cases collected by Gowers this

;

organ was hypertropliied, and in fifty-six of these cases it presented lym-
phoid growths. The enlargement is rarely great, and does not approximate
to the large leukEemic spleen. The lymphoid tumors form grayish-white

'

bodies ranging in size from a pea to a walnut, and may resemble lymph
glands in appearance and consistence. Histologically, they consist of

lymph corpuscles in a fibrous reticulum.

The marrow of the long bones may be converted into a rich lymphoid
tissue ; in a few instances the pyoid form, such as is more common in leri-

kaemia, has been found. The tonsils may be involved and the follicles at

the root of the tongue. Occasionally secondary growths are seen in the

intestines.

The liver is often enlarged and may present scattered lymphoid tumors.
The kidneys are occasionally involved and are the seat of growths -similar

to those of the spleen and liver. The lungs are occasionally directly at-

tacked from the bronchial glands at the root, and secondary nodules may be
found throughout their substance. Pleural effusions are not iincommon.
Involvement of the nervous system is rare, but paraplegia may be induced
by invasion of the spinal canal. The skin may be the seat of adenoid
growths, as in a case reported by Greenfield.

Symptoms.—Enlargement of the glands of the neck, axilla, or
:^

groins is usually the first symptom noticed. In a few cases the ana3mia .

,and constitutional symptoms attract attention before the glandular in-|/

volvement is evident. When the trouble begins in the deeper groups,
'

pressure effects may be first noticed
;
thus, paroxysmal dyspnoea with pain

in the chest may result from enlargement of the bronchial glands before
any physical signs can be detected. (Edema of the feet and shooting
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pains in the nerves were the first symptoms in one case which I dis-

sected for Ross, and in another case at the Montreal General Hospital

there was paraplegia from pressure on the cord. Such instances, however,

are exceptional, and in the majority of cases the swelling of the superficial

glands is the earliest symptom. Epistaxis has occasionally been noted, but

not so frequently as in leuksemia. With progressive enlargement of the

glands the patient becomes anasmic.

Usually, the cervical group is first affected, and it may be impossible

to decide whether the enlargement is syphilitic, tuberculous, or lymphad-

;

enomatous. One side is first affected as a rule, and it may^ be months or;

i even, as in one of my cases, three years before the affection extends to

other groups Ultimately huge tumors may develop, which obliterate the

neck and extend upon the shoulders and over the clavicles and sternum.

The trachea is surrounded, great dyspnoea is produced, and not infre-

quently tracheotomy is necessary. In the later stages, the skin becomes

involved and ulcerates. The axillary group may form large tumors, which

compress the brachial or axillary veins and cause swelling of the arms.

The inguinal glands may form large or even pendulous tumors.

In the thoracic glands, as mentioned, the various groups may be in-

volved and produce pressure upon the veins or upon the trachea. In a

case recently under observation the superior cava was completely obliter-

ated and a very extensive collateral circulation was established by means

of the mammary and epigastric veins. The skin over the sternum was a

mass of fluctuating veins, some of which contained phleboliths. In the

abdomen the mesenteric glands may be enlarged, or more commonly the

retroperitoneal group. When the patient is thin there may be no difh-

ctilty in detecting these, but in stout persons the diagnosis may be impos-

sible In connection with the affections of the abdominal glands there

be bronzing of the skin, which was well marked m Case IV of my

A remarkable feature is the variations in the rate of growth and
may

in the size of the glands. They may reduce rapidly and almost disappear

from a region, and before death the tumors may dimmish very much.

The spleen may be enlarged and readily palpable. The thyroid also may

be involved, and in a few instances the thymus has been affected, ibougli

present in a majority of the cases, there may be enormous enlargement of

the Ivmph glands without marked anemia. In one of my cases the blood-

corpuscles did not sink below 4,000,000 per cubic millimeti-e, ^^^^^^
^^^J

one instance have I counted the blood below 2,000,000. The red blood-

corpuscles rarely show extreme poikilocytosis. The white corpuscles may

be moderately increased and the lymphocytes abundant, though usually

there is little characteristic in the blood. Occasionally the leucocytes are

greatly increased and the characters of the blood become those of a lym-

phatic leukemia. Nucleated red
_
blood-corpuscles may be present, but

not in such numbers as in leukemia.

Of cardiac symptoms, palpitation is common. H^mic murmurs aie
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often heard over the heart. Shortness of breath may be due to the ansemia,

to pressure upon the trachea, or, in some instances, to pleuritic efEusion

associated with mediastinal growths. Fever is observed in nearly all cases

;

even in the early stages there is slight elevation. It may be of an irregu-

lar hectic type, or continuous, with evening exacerbation. Very remarka-

ble are the cases with ague-like paroxysms, which may persist for weeks

or months. They were present in Case I of my series. Pel, of Amster-

dam, has given a thorough description of these attacks, and Ebstein has

described a case under the remarkable title of " Chronic Eecurrent Fever, a

l^ew Infectious Disease." In his case during nine months the attacks were

present for periods of from twelve to fourteen days and alternated with

apyrexia for ten or eleven days.

The digestive symptoms are usually not marked. It is not uncommon
to find albumen in the urine. Headache, giddiness, and noises in the ear

may be associated with the anaemia. Delirium and coma may be present.

Deafness may be produced by growth of the adenoid tissue in the phar-

ynx close to the Eustachian tubes. Inequality of the pupils may be pres-

ent, owing to pressure of the glands on the cervical sympathetic. The skin

may show definite secondary lymphatic tumors, bronzing may occur, and

occasionally a most intense and troublesome prurigo.

Diagnosis.—A tuberculous adenitis may at first be very difficult

to differentiate. The chief points of distinction are as follows : Tuber-

culous adenitis is more common in the young and involves the submaxil-

lary group of glands more frequently than those of the anterior and pos-

terior cervical triangles, which are usually afPected first in Hodgkin's

disease. The enlargement may last for years in a group without extend-

ingT The bunches are often, when small, welded together and, most im-

portant of all, tend to suppurate—a feature rarely seen in true lymphade-

noma, except when it has attained very large size. Strict^ limitation to

one side of the neck or to the axilla is suggestive of tuberculous disease

rather than lymphadenoma.

~Therel[s~an acute tuberculous adenitis, which may involve the lymph
glands of the neck, producing enormous enlargement. A man, aged twenty-

four, was admitted to the General Hospital, Montreal, with great swelling of

the cervical glands on both sides, tonsillitis, and sloughing pharyngitis,

with irregular fever and diarrhoea. The case was at first regarded as one

of Hodgkin's disease. The occurrence of rigors and intermittent pjnrexia

is in favor of lymphadenoma. There are cases in which it may for a

time be impossible to make a diagnosis. When the glands are only mod-
erately enlarged on one side of the neck or axilla, they_should be""reinoved,

fAid the diagnosis can then^Be "thoroughly established. .

.

Prognosis.—Recovery is very rare. The course of the disease is ex-

tremely variable. Early and rapid growth in the mediastinal groups may
produce pressure effects and cause death before the development is ex-

treme. In some cases the enlargements spread rapidly and group after
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group becomes involved in a few months. These acute cases may run a

course in three or four months. Chronic cases may last for three or four

years. Periods of quiescence are not uncommon. The tumors may not

only cease to grow, but gradually diminish and even disappear, without

special treatment. Usually a cachexia develops, the anemia progresses,

and there are dropsical symptoms. The mode of death is usually by

asthenia ; less commonly by pressure from a tumor ;
and occasionally by

coma.

Treatment.—When smaU and localized the glands should be removed.

Local applications are of doubtful benefit. I have never seen special im-

provement follow the persistent use of iodine or the various ointments.

1 Arsenic has a positive value in the disease. It should be given in in-

' creasing doses, and stopped when unpleasant effects are manifested. The

results have in many instances been striking. Due allowance must be

made for the fluctuations in the size of the growths which occur sponta-

neously 111 effects from the administration of Fowler's solution, even,

for months at a time, are rare, but I have had a case in which neuritis,

followed the use of ! iv 3 j
irixviij within a period of less than three

months. Recoveries have been reported under this treatment. Person-

ally, no instance of recovery has come under my notice in the cases of

which I have notes. Phosphorus is recommended by Gowers and Broad-

bent and should be used if the arsenic is not well borne. Quinine, iron,,

and cod-liver oil are useful as tonics. Every possible means must be

taken to support the patient's strength.

IV. ADDISON'S DISEASE.

Definition —A constitutional affection characterized by asthenia,,

depressed circulation, irritability of the stomach, and pigmentation of the

skin Tuberculosis of the adrenals is the common anatomical change

Recent observations indicate that the symptoms may be due to loss of

function of the suprarenal bodies.
^ ^ , xr -foi

The recognition of the disease is due to Addison, of Guy s Hospital

whose monograph on The Constitutional and Local Effects of Disease of

the Suprarenal Capsules was published m 1855.

EtioloffV.-Males are more frequently attacked than females In

Greenhow's analysis of 183 cases 119 were males and 64 females. A ma-

iority of the cases occur between the twentieth and the fortieth year. A

congenital case has been described in which the skm had a yellow-gray

int The child lived for eight weeks, and post mortem the adrenals weie

found to be large and cystic. Injury such as a blow upon tl.e ab^^^^^^^^^^

or back, and caries of the spine, have m many cases
l^^^^^f

J^^^^^^^^^^^^
The disease is rare in America. Nine cases have come under my personal

observation, either clinically or anatomically, eight m men.
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Morbid Anatomy and Pathology.—There is rarely emaciation

or anjemia. Rollestou * thus summarizes the condition of the suprarenal

bodies in Addison's disease :

" 1. The fibro-caseous lesion due to tuberculosis—far the commonest

condition found. 2. Simple atrophy. 3. Chronic interstitial inflamma-

tion leading to atrophy. 4. Malignant disease invading the capsules,

including Addison's case of malignant nodule compressing the suprarenal

vein. 5. Blood extravasated into the suprarenal bodies. 6. 'No lesion of

the suprarenal bodies themselves, but pressure or inflammation involving

the semilunar ganglia.

" The first is the only common cause of Addison's disease. The others,

with the exception of simple atrophy, may be considered as very rare."

Among other anatomical features the condition of the abdominal sym-

pathetic has been specially studied. The nerve-cells of the semilunar

ganglia have been described as degenerated and deeply pigmented, and

the nerves sclerotic. The ganglia are not uncommonly entangled in the

cicatricial tissue about the adrenals. The spleen has occasionally been

found enlarged ; the thymus may persist and be larger than normal.

It is difficult to explain satisfactorily all the symptoms of this remark-

able disease. The two chief theories which have been advanced are briefiy

as follows : (a) That the disease depended upon the loss of function of

the adrenals. This was the view of Addison. The balance of experimental

evidence is in favor of the view that the adrenals are functional glands,

which furnish an internal secretion essential to the normal metabolism.

Schafer and Oliver have shown that the human adrenals contain a very

powerful extract, which is not to be obtained in cases of Addison's dis-

ease
;
they have also studied the toxic effects on animals of the extracts of

the glands. In the cases in which the adrenals have been found involved

without the symptoms of Addison's disease, accessory glands may have

been present ; while in the rare cases in which the symptoms of the dis-

ease have been present with healthy adrenals the semilunar ganglia and
adjacent tissues have been involved in dense adhesions, which may have

interfered readily with the vessels or lymphatics of the glands. On this

view Addison's disease is due to an inadequate supply of the adrenal secre-

tion, just as myxoedema is caused by loss of function of the thyroid gland.

" Whether the deficiency in this internal secretion leads to a toxic condi-

tion of the blood or to a general atony and apathy is a question which
must remain open " (Rolleston). (h) That it is an affection of the ab- ,

dominal sympathetic system, induced most commonly by disease of the
'

adrenals, but also by other chronic disorders which involve the solar

plexus and its ganglia. According to this view, it is an affection of the

* Goulstonian Lectures, Royal College of Physicians, British Medical Journal,

1895, i, to which the student is referred for an exhaustive consideration of the entire

question.
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uervous system, and the pigmentation has its origin in changes induced

through the trophic nerves. The pronounced debility is the outcome of

distui4)ed tissue metabolism, and the circulatory, respiratory, and digestive

symptoms are due to implication of the pneumogastric. The changes

found in the abdominal sympathetic are held to support this view, and its

advocates urge the occurrence of pigmentation of the skin in tuberculosis

of the peritoneum, cancer of the pancreas, or aneurism of the abdominal

aorta. Opposed to it are the facts that the lesions described in the sym-

pathetic system are indefinite, and identical changes occur without the

symptoms of Addison's disease.

Symptoms.—In the words of Addison, the characteristic symptoms

are " aneemia, general languor or debility, remarkable feebleness of the

heart's action, irritability of the stomach, and a peculiar change of color

in the skin."

The pigmentation is the symptom which, as a rule, first attracts at-

tention. The grades of coloration range from a light yellow to a deep

brown or even black. In typical cases it is diffuse, but always deeper on

the exposed parts and in the regions where the normal pigmentation is

most intense. At first it may be confined to the face and hands. Occa-

sionally it is absent. Patches of atrophy of pigment, leucoderma, may oc-

cur The pigmentation is found on the mucous membranes of the mouth,

conjunctive, and vagina. A patchy pigmentation of the serous membranes

has often been found. The anaemia, upon which Addison laid stress, is ot

a moderate grade. It was not present in a marked degree in any of my

cases. , ,

Gastric disturbances are common ; nausea and' vomiting may be early

and prominent symptoms; diarrhoea, too, is frequent, and may come on

without cause. The pulse is small and rapid, and the heai't's action

feeble Sometimes there is a special liability to syncope. One ot the

most pronounced features of the disease is the profound asthenia, which

is out of all proportion to the general condition. The patient complains

of a lack of energy, both mental and bodily ; the least exertion is an

effort, and may be followed by giddiness or noises in the ears. Headache

is a frequent symptom. With the advancement of the disease the prostra-

tion becomes more marked, the patient remains in bed, the voice gets

weak the intelligence dulled, and death occurs either by syncope or grad-

ual asthenia. Occasionally there are convulsions. The urine is usually

normal. Polyuria has been described. The urinary pigments have been

^^^DiiffTosis'-Pigmentation of the skin is not confined to Addison's

disease. The following are the conditions which may give rise to an in-

crease in the pigment
:

, i t„ +„i-.^rpn

(1) Abdominal growths-tubercle, cancer, or lymphoma. In tubeicu-

losis of the peritoneum pigmentation is not uncommon

(2) Pregnancy, in which the discoloration is usually limited to the face,
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the so-called masque des femmes enceinte. Uterine disease is a common

cause of a patchy melasma.

(3) Hepatic disease, which may induce definite pigmentation, as in the /

diabetic cirrhosis. More commonly in overworked persons of constipated

habit and with sluggish livers there is a patchy staining about the face

and forehead.

(4) The vagabond's discoloration, caused by the irritation of lice and

dirt, which may reach a very high grade, and has sometimes been mistaken

for Addison's disease.

(5) In rare instances there is deep discoloration of the skin in mela-

notic cancer, so deep and general that it has been confounded with melasma

suprarenale.

(6) In certain cases of exophthalmic goitre abnormal pigmentation

occui-s, as noted by Drummond and others.

In any case of unusual pigmentation these various conditions must

be sought for, and the diagnosis of Addison's disease is scarcely jus-

tifiable without the asthenia. In many instances it is difficult early

irrThe disease to arrive at a definite conclusion. The occurrence of

fainting fits, of nausea, and gastric irritability are important indica-

tions.

Prognosis.—The disease is usually fatal. The cases in which the

bronzing is slight or does not occur run a more rapid course. There are

occasionally acute cases which, with great weakness, vomiting, and diar-

rhoea, prove fatal in a few weeks. In a few cases the disease is much
prolonged, even to six or ten years. In rare instances recovery has taken

place, and periods of improvement, lasting many months, may occur.

Treatment.—The causal indications cannot be met. When there

is profound asthenia the patient should be confined to bed, as fatal

syncope may at any time occur. In three of my cases death was sudden.

When ansemia is present iron may be given in full doses. Arsenic and

strychnia are useful tonics. For the diarrhoea large doses of bismuth

should be given ; for the irritability of the stomach, creosote, hydrocyanic

acid, ice, and champagne. The diet should be light and nutritious.

Many patients thi'ive best on a strict milk diet. An extract of the gland

has been given—in two cases of Oliver's with benefit, in one case of

Grainger Stewart's without any noticeable benefit. In a case at present

under treatment in my wards the patient says that he feels much stronger,

and in six weeks has gained fifteen pounds in weight. The equivalent

of about two glands a day should be given. The glands may be eaten

cooked, or a glycerine extract or a dried extract may be made.
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V. DISEASES OF THE THYROID GLAND.

Goitre.

Definition.—Hypertrophy of the thyroid gland, occurring sporad-

ically or endemically.

In this country sporadic cases are common. The endemic centres re-

ferred to in Barton's monograph (1810) and in Hirsch's Geographical

Pathology no longer exist. The disease is very prevalent about the eastern

end of Lake Ontario, and in parts of Michigan (Dock). Endemically it

is found particularly in the mountainous regions of Switzerland and m

parts of Italy. No satisfactory explanation has been given of the existence

of the disease in this form.

Anatomically the following varieties may be distinguished : {a) Faren-

chymatous, in which the enlargement is general and the follicles, usually

newly formed, contain a gelatinous colloid material, (b) Vascular, m

which the enlargement is chiefly due to dilatation of the blood-vessels

without the new formation of glandular tissue. (.) Cystic goitre,m which

the enlarged gland is occupied by large cysts, the walls of which often

undergo calcification.
.„ ^.i i +

Svmptoms.-The enlargement may be uniform throughout the

entire gland, or afiect only one lobe, or the isthmus alone. When small,

a goitre causes no inconvenience. In its growth it may compress the

trachea, causing dyspnoea, or may pass beneath the sternum and compress

the veins. These, however, are exceptional circumstances, and m a large

proportion of all cases no serious symptoms are noted. The afiection

usually comes under the care of the surgeon. Sudden <ieath occasionally

occurs in large bronchoceles. In some instances it may be difficult to de-

termine the fause, and it has been thought to be associated with pressure

on the vagi. I have reported an instance in which it resulted from h^mo -

. rhage into' the gland and into the adjacent tissues. The blood pas^^ed into

the cellular tissues of the neck and under the sternum, covermg the aoita

and pericardium. In regions in which g-tre prevails the d^^^^^

should be boiled. Change of locality is sometimes followed by cure. LUe

Le^J^inal treatment is very unsatisfactory. Iodine ^^^^^^
irritants externally, iodide of potash, ergot, and many othei^ri^s are i e

ommended by writers. The thyroid extract has been used with success

by Bruns in nine of twelve 'cases.

Tumors of the Thyroid.

These are very varied, (a) Adenomata, either
^i""?'^

«

The latter may form extensive metastases. A case .s '^P-^^
^^^f^^^

ward in which growths resembling th,rc,dt,ssue oce«n-ed n a elun s^^^^^^

various bones of the body, (i) Cancer, of which several foims ha^e been
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described, (c) Sarcoma. All of these have a surgical rather than a

medical interest.

It may be mentioned that the aberrant or accessory thyroid gland may

form large tumors in the mediastinum or in the pleura. I have reported

two cases of this kind,* and an instance is on record in which an enor-

mous cystic accessory thyroid occupied the entire right pleura.

Thyroid abscess is rare. In Havel's monograph on Strumitis (1892)

cases are given after nearly every one of the specific diseases, and he re-

ports eighteen cases from Kocher's clinic, nearly all secondary or metastatic.

Exophthalmic Goitre {Graves''s Disease ; Basedow''s Disease).

Definition.—A disease characterized by exophthalmos, enlargement

of the thyroid, and functional disturbance of the vascular system. It is

very possibly caused by disturbed function of the thyroid gland (hyper-

thyroidism).

Etiology.—The disease is rare in men. The age of onset is usually

from the twentieth to the thirtieth year. It is sometimes seen in several

members of the same family. Worry, fright, and depressing emotions

precede the development of the disease in a number of cases.

The disease is regarded by some as a pure neurosis, in favor of which is

urged the onset after a profound emotion, the absence of lesions, and the

cure which has followed in a few cases operations upon the nose. Others

believe that it is caused by a central lesion in the medulla oblongata. In

support of this there is a certain amount of experimental evidence, and in

a few autopsies changes have been found in the medulla. Of late years

the view has been urged, particularly by Moebins and by Greenfield, that

exophthalmic goitre is primarily a disease of the thyroid gland {liyper-

thyrea), in antithesis to myxoedema {athyrea). The clinical contrast be-

tween these two diseases is most suggestive—the increased excitability of

the nervous system, the flushed, moist skin, the vascular erythism in the

one ; the dull apathy, the low temperature, slow j)ulse, and dry skin of the

other. The changes in the gland in exophthalmic goitre are, as shown by
Greenfield, those of an organ in active evolution—viz., increased prolifera-

tion with the production of newly formed tubular spaces, and absorption

of the colloid material which is replaced by a more mucinous fluid (Brad-

shaw Lecture, 1893). The thyroid extract given in excess produces symp-

toms not unlike those of Basedow's disease—tachycardia, tremor, head-

ache, sweating, and prostration. Beclere has recently reported a case in

which exophthalmos developed after an oveMose. Use of the thyroid

extract usually aggravates the symptoms of exophthalmic goitre. The most
successful line of treatment has been that directed to diminish the bulk of

the goitre. These are some of the considerations which favor the view
that the symptoms are due to disturbed function of the thyroid gland,

* Medical News, 1890.



752 DISEASES OF THE BLOOD AND DUCTLESS GLANDS.

probably to a hypersection of certain materials, which induce a sort of

chronic intoxication.

Symptoms.—Acute and chronic forms may be recognized. In the

acute form the disease may develop with great rapidity. In a patient of

J. H. Lloyd's, of Philadelphia, a woman, aged thirty-nine, who had been

considered perfectly healthy, but whose friends had noticed that for

some time her eyes looked rather large, was suddenly seized with in-

tense vomiting and diarrhoea, rapid action of the heart, and great throb-

bing of the arteries. The eyes were prominent and staring and the

thyroid gland was found much enlarged and soft. The gastro-intestinal

symptoms continued, the pulse became more rapid, the vomiting was in-

cessant, and the patient died on the third day of the illness. Only the

abdominal and thoracic organs could be examined and no changes were

found. Two rapidly fatal cases occurred at the Philadelphia Hospital,

one of which, under F. P. Henry's care, had marked cerebral symptoms.

More frequently the onset is gradual and the disease is chronic. The

three characteristic symptoms vary a good deal in their onset.
^

Cardiac

and vascular symptoms are usually first to develop and the patient com-

plains of palpitation with breathlessness, and on examination the im-

pulse is found to be increased in force, the apex beat is in normal posi-

tion, the carotids throb, and the abdominal aorta pulsates visibly. This

is one of the conditions in which the capillary pulse and the pulsation in

the veins of the hands are occasionally seen. The pulse-rate at first may

not be more than 95 or 100, but when the disease is established may reach

140 or 160. Any emotional excitement sets the heart beating with great

intensity, and on exposure of the skin of the upper part of the chest a

transient hyperaemia is seen. Soft murmurs are not uncommon at the

base of the heart. In the long-standing cases the heart maybe hyper-

trophied and. the sounds very intense. In rare instances they may be

heard some distance from the patient; according to Graves, as far as four

feet.

Exophthalmos usually follows the vascular disturbance. It is readily

recognized by the protrusion of the balls, and partly by the fact that the

lids do not completely coverjhe sclerotics, so that a rim of white is seen

Sb^^dbelow the cornea.
' The pi'otfusion''~iiiay become very great and

the'-e"^ may even be dislocated from the socket. The vision is normal.

Graefe noted that when the eyeball is moved downward the upper lid does

not follow it as in health. This is known as Graefe's sign. It seems to

be rare; it was not present in one of seventeen cases examined at my

clinic (Oppenheimer). The palpebral aperture is wider than m health,

owing to spasm or retraction of the upper lid (Stellwag's sign). The

patient winks less frequently than in health. Moebius has called atten-

tion to the lack of convergence of the two eyes. Changes m the pupils

and in the optic nerves are rare. Pulsation of the retinal arteries is

common.
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The enlargement of the thyroid commonly develops with the exoph-

thalmos. It may be general or in only one lobe, and is rarely so large as

in ordinary goitre. The vessels are usually much dilated, and the whole

gland may be seen to pulsate. A thrill may be felt on palpation and on

auscultation a loud systolic murmur, or more commonly a iruit de dialle.

Tremor must b^ regarded as a cardinal symptom. It is involuntary, fine,

about eight to the second. It is of great importance in the diagnosis of

the early cases. Among other symptoms which may develop are anemia,

emaciation, and slight fever. Attacks of vomiting and diarrhoea may
occur. The latter may be very severe and distressing, recurring at inter-

vals. The greatest complaint is of the forcible throbbing in the ar-

teries, often accompanied with unpleasant flushes of heat and pro-

fuse perspirations. Skin symptoms are not infrequent—pigmentation,

which may be intense and simulate Addison's disease, patches of leuco-

derma, or atrophy of pigment, and urticaria. Patches of solid oedema have

been seen. Occasionally myxoedema has been present. In the very acute

case above referred to urticaria was a prominent symptom. Irritability

of temper, change in disposition, and great mental depression have been

described. An important complication is acute mania, in which the

patient may die in a few days. Weakness of the muscles is not uncom-
mon, particularly a feeling of " giving way " of the legs. If the patient

holds the head down and is asked to look up without raising the head,

the forehead remains smooth and is not wrinkled, as in a normal individ-

ual (Joffroy). A feature of interest noted by Charcot is the great diminu-
tion in the electrical resistance, which may be due to the saturation of the

skin with moisture owing to the vaso-motor dilatation (Hirt). Bryson
has noted the fact that the chest expansion may be greatly diminished.

The emaciation may be extreme. Glycosuria and albuminuria are not
infrequent complications.

The course of the disease is usually chronic, lasting several years.

After persisting for six months or a year the symptoms may disappear.

There are remarkable instances in which the symptoms have come on with
great intensity, following fright, and have disappeared again in a few days.

A certain proportion of the cases recover, but when the disease is well de-

veloped recovery is rare.

Treatment.—Medicinal measures are notoriously uncertain. The
combination of digitalis and iron may be tried, and, when there is anaemia,

often does good. I have never seen any advantage from the use of aco-

nite or veratrum viride. The tincture of strophanthus will sometimes
reducej^herapidity of the hearths actiom Ergot is"" warmly recommended
by some writers. Belladonna gives relief occasionally, and should be ad-
ministered until the dryness of the throat is obtained. No measures are
so successful as rest in bed with an ice-bag or Leiter's tube applied occa-
sionally over the heart, or, what is sometimes more agreeable, over the
lower part of the neck and manubrium sterni. I have known the pulse
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to be reduced in this way from 140 to 90. Electricity has been much

lauded and instances of cure have been reported. In many cases tem-

porary improvement certainly follows the use of the galvanic current, the

cathode being placed at the back of the neck and the anode along the

course of the sympathetic or over the heart. The use of the thyroid ex-

tract has not been successful. Operative treatment has recently been tried,

with the following results: "Out of sixty-eight operations on record,

eighteen completely recovered ; in twenty-six there was more or less im-

provement ; nine showed no change ; in five death was almost immediate

;

and in four death occurred within twenty-four hours" (Oppenheimer).

Mtxcedema {Athyrea).

Definition.—A constitutional affection, due to the loss of function

of the thyroid gland.^ The disease, which was "described by Sir William

Gull as a cretinoid change, and later by Ord, is characterized clinically by

a myxoedematous condition of the subcutaneous tissues andjmental failure,

and an'atomically by atrophy of the thyroid gland. " ,

~ Clinical Forms.—Three groups of cases may be recognized: {a)

Congenital form, or sporadic cretinism. In these cases there is congenital

absence of the thyroid, and the child is a dwarf, having a thick neck, short

arms and legs, and prominent abdomen. The face is large, the lips are

thick, the tongue is large and usually protrudes. The mental condition

is that of imbecility or idiocy. Since the introduction of thyroid treat-

ment the recognition of this condition is all-important. I was only

able in 1893 to collect eleven or twelve cases in this country (American

Journal of Medical Sciences, November, 1893). The diagnosis of spo-

radic cretinism, though easy in advanced and typical cases, is often, I

find, not clearly made : I judge this from the number of descriptive cases

sent to me as instances of this condition, but which in reality have been

cases of various forms of idiocy. The important criteria are the physiog-

nomy, the shape of the head, the stunted growth, and the condition of the

connective tissues. The mental deficiency is less characteristic, presenting

nothing not seen in instances of ordinary idiocy. The appearance of the

thyroid is uncertain. There are cretins with and cretins without goitre,

while in others the gland seems entirely absent. The most satisfactory

diagnostic feature is the condition of the skin and connective tissues.

ib) Myxcedema Proper.-In this, women are very much more frequently

affected than men-in a ratio of one to six. The disease may affect several

members of a family, and it may be transmitted through the mother, in

some instances there has been first the appearance of exophthalmic goitre

Though occurring most commonly in women, it seems to have no special

relation to the catamenia or to pregnancy, but in one instance the

symptoms of myxcedema disappeared during pregnancy. Myxcedema ana

exophthalmic goitre may occur in sisters. It is not so common m this
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country as in England. The symptoms of this form, as given by Ord *

are marked increase in the general bulk of the body, a firm,jTielastic
swelling of the skin. which does not pit on pressure

;
dryness ancTrough-

ness, whicn tend, with the swelling, to obliterate In the face the lines
of expression^ imperfect nutrition of the hair ; local tumefaction of the skin
and subcutaneous tissues, particularly in the supraclavicular region." The
physiognomy is altered in a remarkable way : the features are coarse and
broad, the lips thick, the nostrils broad and thick, and the mouth is en-
larged. Over the cheeks, sometimes the nose, there is a reddish patch.
There is a striking slowness of thought and of movement. The memory
becomes defective, the patients grow irritable and suspicious, and there
may be headache. In some instances there are delusions and hallucina-
tions, leading to a final condition of dementia. The gait is heavy and
slow. The temperature may be below normal. The functions of the
heart, lungs, and abdominal organs are normal. Hemorrhage sometimes
occurs. Albuminuria is sometimes present, more rarely glycosuria. Death
IS usually due to some intercurrent disease, most frequently tuberculosis
(Greenfield). The thyroid gland is diminished in size and may become
completely atrophied and converted into a fibrous mass. The subcutane-
ous fat IS abundant, and in one or two instances a great increase in the
mucin has been found.

The course of the disease is slow but progressive, and extends over ten
or fifteen years. I have recently had under observation a case to which
the term acute myxoedema might be applied. A young man, aged twenty
presented a gradual enlargement of the face, particularly of the lips and
cheeks and nose, without actual oedema. The backs of the hands were
also swollen, but did not pit. The condition came on with enlargement
of the thyroid, and, after persisting for between three and four months
gradually disappeared.

(c) Operative Myxoedema ; Cachexia 5^r?im7>nva.—Horsley, in a series

'

of interesting experiments, showed that complete removal of the thyroid
inmonkeyswas followed by the production^a condition similar to that of
myxoedema and often associated with' spasms or tetanoid contractures, and
followed by apathy and coma. When the monkeys were kept warm myx-edema was averted, and, instead of an acute myxoedema, the animals devel-
oped a condition which closely resembled cretinism. An identical con-
dition may follow extirpation of the thyroid in man. Kocher, of Bern
lound that after complete extirpation a cachectic condition followed inmany cases, the 3ymptoms of which are practically identical with those of
myxoedema. The disease follows only a certain number of total and amuch smaller proportion of partial removals of the thyroid gland Of4U8 cases, in 69 the operative myxoedema developed. It has been thought
that If a smdHragment of the thyroid remains, or if there are accessory

Report on Myxoedema, Clinical Society's Transactions, 1888.
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dands, which in animals are very common, these symptoms do not de-

velop It is possible that in men, in the cases of complete removal, the

accessory fragments subserve the function of the gland. Operative myx-

ZeZ i vefy rare in this country; the only case of which I know is a

natient of McGraw's, of Detroit.
,

It is evident that the thyroid gland supplies some essential secre ion

of first importance to normal metabolism. What this is or how it acts is

at present beyond our knowledge.
i + „f

The diaJ,osis of the disease is eas,, a. a rule. The genera aspect o

tl,e patient^the subcutaneous swelling and the pallor-suggests Bright s

disease whieh may be strengthened by the disoover, of tube-casts and of

: urfne •, but the solid character of the swe hng the exceed-

W dryness of the skin, the yellowish-white color '"^ ^-P-* '

the loss of hair, and the dull, listless mental state should suffice to d.fEer-

''''t2::':r::-^^U^n^s suto m cow and improve greatly in

warm weaZ. They should therefore be kept at an even temperature,

rn"d,if possibll, move to a warm climate

ff^l^^^^l'^^^Z^:;^
Eeneated warm baths with shampooing are useful. Our art i^^s °^»''<= °"

mTe brilliant advance than in the cure of these disorders due to distu bed

ruction of the thyroid gland. That we can to-day ---hiMren oth

wise doomed to helpless idiocy-that we can restore to life the hopeless

^tims of myxoidema-is a triumph of experimental medicine to which we

I e Mebtrd v^ry largely to Victor Horsle, and to his pnpU Murray^

Wantation Jf the'glLd was first tried
; '''-/l^'-^J-^^X™

wbcutaueously. Hector Mackenzie in London and Howitz in Copenhagen

"ed thJ method of feeding. We now know '^at the gland t e

either fresh, or the watery or glycerine extract, or dried and POWdered

equally eicacious in a majority of all the cases "* 7™f,™ ^
™

the skin, restlessness, rapid pulse, and delirium m
'^'I

'T^^

pasms, ihe condition to which the term t^yro^d^s.^
"^^^tin/^L

suits, as a rule, are most
^^'^-^^^l^-':'^^^^^^^^^

whole range of curative measures. Within
^J^^ Y^^^;;^^ bodily

toad-like caricature of humanity may oe lesiui^u
^ ^ ,g. one

health. Loss of weight is one of the first andn^

of my patieSIs lost over thirty pounds witlam six week •
The^^

,^

moisl the nrine is increased, the P-'^P^^'^f \^ ;3 111 eiiects

rises, the pulse-rate quickens and the mental toipoi lessens.
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are rare. Two or three cases with old heart lesions have died during or

after the treatment ; in one instance a temporary condition of Graves dis-

ease was induced.

The treatment, as Murray suggests, must be carried out in two stages

—

one, early, in which full doses are given until the cure is effected ; the
other, the permanent use of small doses sufficient to preserve the normal
metabolism. The literature of thyroid therapy and a list of all the cases

of myxoedema and cretinism treated to December 31, 1894, are given by
Heinsheimer.*

* Die Schilddriisenbehandlung, Munchen, 1895.



SECTION VII.

DISEASES OE THE KIDKETS.

,. ANOMALIES IN FORM AND POSITION.

ATiomalies in Fonn.-These rarely come within tlie scope of the phy-

kidney, as this form is called, had been removed.

Movable Kidney

^riouUn, Kianey; Fal^U Kidney: Men Nepkroptosis,

tte le.dol th'e second lumbar ^P™ • Mney is firmly

hall .to three -^^^tSL^J^S^oJ^ another organ, more rarely

fixed, but under eertau
"""^^'f^^^J aa„ey is surrounded, to a

both, becomes movable^ !° 'rrit„nlm and is anchored at the hilus

mln^Urir:^^^ -ting Mdney to th.

"""S^le Hdney is almost always

.omen. Of the 667 oases collected » *^e
^_^_^^y ^^^^

ere in—
7 7 les analyzed by this author, it occumd

than on the left side, ui
^^^^^g 93. lue

on the right in553^cas^ -^^

i^^^Tr^rkM^al Journal, 1883.
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greater frequency of the condition in women may be attributed to com-

pression of the lower thoracic zone by tight lacing, and, more important

still, to the relaxation of the abdominal walls which follows repeated

pregnancies. This does not account for all the cases, as movable kidney

is by no means uncommon in nuUiparge. Drummond believes that in a

majority of the cases there is a congenitally relaxed condition of the peri-

toneal attachments. Wasting of the fat about the kidney may be a cause in

some instances. Trauma and the lifting of heavy weights are occasionally

factors in its production. The kidney is sometimes dragged down by
tumors. The greater frequency on the right side is probably associated

with the position of the kidney just beneath the liver, and the depression

to which the organ is subjected with each descent of the diaphragm in

inspiration.

And, lastly, movable kidney is met vsdth in many cases which present

that combination of neurasthenia with gastro-intestinal disturbance which
has been described by Glenard * as enteroptosis.

To determine the presence of a movable kidney the patient should be

placed in the dorsal position, with the head moderately low and the ab-

dominal walls relaxed. The left hand is placed in the lumbar region

behind the eleventh and twelfth ribs ; the right hand in the hypochon-
driac region, in the nipple line, just under the edge of the liver. Bimanual
palpation may detect the^esence'of a firmTrounded body just below the
edge of the ribs. If nothing can be felt the patient should be asked to

draw a deep breath, when, if the organ is palpable, it is touched by the
fingers of the right hand. Various grades of mobility may be recognized.
It may be possible barely to feel the lower edge on deep palpation—̂ trj^a-

NeMdneji—oT the organ may be so far displaced that on drawing the
deepest breath the fingers of the right hand may be in a thin person
slipped above the upper end of the organ, which can be readily held
down, but cannot be pushed below the level of the nayel—movable kidney.
In a third group of cases the organ is freely movable, and may even be
felt just above Poupart's ligament, or may be in the middle line of the
abdomen, or can even be pushed over beyond this point. To this the
iQxm floating hidney is appropriate, whether the organ has a mesonephron
or not.'

And, lastly, a dislocated kidney may become fixed in an abnormal posi-
tion. A woman, aged twenty-nine, with four children, had nervous symp-
toms with abdominal pain, and had been much worried by the discovery
of a tumor, just to the right of the middle line, close to the navel. It was
not movable, but the distinctly reniform shape and the depression at the
left margin indicated that it was doubtless a dislocated kidney which had
become fixed. Since writing the above the tumor has disappeared. It
was probably a gall-bladder

!

Revue de Medecine, 1887; Pourcelot, Paris Thesis, 1889.
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The movable kidney is not painful on pressure, except when it is

grasped very firmly, when there is a dull pain, or sometimes a sickening

sensation. Examination of the patient from behind may show a distinct

flattening in the lumbar region on the side in which the kidney is mobile.

Symptoms.—In a large majority of cases the condition gives no

trouble, and it is well, if detected accidentally, not to let the patient know

of its presence. In other instances there is pain in the lumbar region or

a sense of dragging and discomfort, or there may be intercostal neuralgia.

In a large group the symptoms are those of neurasthenia with dyspeptic

disturbance. In women the hysterical symptoms may be marked, and in

men various grades of hypochondriasis. The gastric disturbance is usu-

ally a form of nervous dyspepsia. Dilatation of the stomach has been ob^

served, owing, as suggested by Bartels, to pressure of the dislocated kidney

upon the duodenum. This view has been supported by Oser, Landau, and

Ewald. On the other hand, Litten holds that the dilatation of the stom-

ach is the cause of the mobility of the kidney, and he found in 40 cases

of depression and dilatation of the stomach 22 instances of dislocation of

the kidney on the right side. My own experience coincides with that of

Drummond, who has very exceptionally found the two conditions to co-

exist. While not denying the possibility of causal relationship between

the two, it seems probable, considering the frequency of floating kidney,

that the complication is only a coincidence. The association, however,

with a depressed stomach is certainly not uncommon m women. Consti-

pation is not infrequent. Some writers have described pressure upon the

gall-ducts, with Jaundice, but it is not very likely to occur.

Under the name enteroptosis, Glenard has described a special symp-

tom group characterized by nervous dyspepsia, prolapse of the abdominal

organs, particularly the transverse colon, with looseness of the mesenteric

and peritoneal attachments, so that there is a falling down of the viscera

(splanchnoptosis). Dilatation of the stomach and mobihty of the kidney

lie very commonly associated with this state. G16nard held that he could

feel the prolapsed transverse colon as a narrow band, but Ewald states

correctly that this is the pancreas, which in many of these cases can be

distinctly palpated. According to Glenard, the kink
^^^^'^'^'l^J^^^^

the constipation, while the depression of the stomach and mtestmes leads

to vascukr disiurbance and impairment of the motor and secretory

'"t^s Crises.-ln floating kidney there are attacks oharac^^^^^^^^^^

by severe abdominal pain, chills, nausea, vomiting, fever, and collapse.

Sea Ily any mention is made of such symptoms, which were fi st de

scribed by Dietl in 1864, and a more wide-spread knowledge of hen

^u^itnce in connection with this condition is de.rabl^^^^

tion was called to them in 1880 by Palmer
^^'^^^f ^^kl o\

stout lady, who suffered i:^peatedly with the most
^^J^^^^^^ f

abdominal pain and vomiting, which constantly required morphia. A
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tumor was discovered a little to the right of the navel, and the diag-

nosis of probable neoplasm was concurred in by Flint (Sr.) and Gaillard

Thomas. The patient lost weight rapidly, became emaciated, and in, the

spring of 1881 again went to New York, where she saw Van Buren, who
diagnosed a floating kidney and said that these paroxysms were asso-

ciated with it in a gouty person. He cut ofE all stimulants, reassured the

lady that she had no cancer, and from that time she rapidly recovered,

and the attacks have been few and far between. In this patient any over-

indulgence in eating or in drinking is still liable to be followed by a very

severe attack. These attacks may also be mistaken for renal colic, and

the operation of nephrotomy has been performed.

In other instances the attacks of pain may be thought to be due to in-

testinal disease or to recurring appendicitis. The cause of these parox-

ysmal attacks is not quite clear. Dietl thought they were due to strangu-

lation of the kidney or to twists or kinks in the renal vessels due to the

extreme mobility. During the attacks the urine is sometimes high-colored

and contains an excess of uric acid or of the oxalates. It is stated, too,

that blood or pus may be present. The kidney may be tender, swollen,

and less freely movable. Intermittent hydronephrosis has sometimes

been associated with movable kidney.

The diagnosis is rarely doubtful, as the shape of the organ is usually

distinctive and the mobility marked. Tumors of the gall-bladder, ovarian

growths, and tumors of the bowels may in rare instances be confounded

with it.

Treatment.—The kidney has been extirpated in many instances,

but the operation is not without risk, and there have been several fatal

cases. Stitcliing of the kidney—nephrorrhaphy—as recommended by Hahn,
is the most suitable procedure, and statistics recently published by Keen
slTowTEaTrelief is afforded in many cases by the procedure. It does not,

however, always succeed.

The treatment by trusses and bandages is not satisfactory, though
great relief is sometimes obtained. As a rule, bandages, with pads press;

ing to the right of the navel, are not well borne, as the kidney is often
sensitive. In some instances, however, the greatest relief is experi-

-enced by this procedure. An air-pad beneath the bandage, as recom-
mended by Newman, is probably the best. In other cases a broad bandage
well paddedJn the lower abdominal zone pushes up the intestines and
m^Ices them acl as a support In the 'attacks'or severe colic morphia is

required. When dependent, as seems sometimes the case, upon an excess
of uric acid or the oxalates, the diet must be carefully regulated.
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II. CIRCULATORY DISTURBANCES.

Normally the secretion of urine is accomplished by the maintenance

of a certain blood-pressure within the glomeruli and by the activity of

the renal epithelium. Bowman's views on this question have been gen-

erally accepted, and the watery elements are held to be filtered from the

glomeruli ; the amount depending on the rapidity and the pressure of the

blood current ; the quality, whether normal or abnormal, depending upon

the integrity of the capillary and glomerular epithelium ; while the greater

portion of the solid ingredients are excreted by the epithelium of the con-

voluted tubules. The integrity of the epitheliumjx)vering ttie^ca^^

/ tufts within Bowman's capsuleJs essential to the production oraT^ormal

urine. If under any circumstances their nutrition fails, as when, for

example, the rapidity of the blood-current is lowered, so that they are

deprived of the necessary amount of oxygen, the material which filters

through is no longer normal (i. e., water), but contains serum albumen.

\ Cohnheim has shown that the renal epithelium is extremely sensitive to

circulatory changes, and that compression of the renal artery for only a

few minutes causes serious disturbance.

The circulation of the kidney is remarkably influenced by reflex

stimuli coming from the skin. Exposure to cold causes heightened

blood-pressure within the kidneys and increased secretion of urine. So

also in the chills of malaria, after which a large amount of pale urme

may be passed.

Congestion of the Kidneys.-(l) Active Congestion ; Hypermrma.-

Acute congestion of the kidney is met with in the early stage of nephritis,

whether due to cold or to the action of poisons and severe irritants.

Turpentine, cubebs, cantharides, and copaiba are all stated to cause ex-

tremal hyperemia of the organ. The most typical -ngestion of the

kidney which we see post mortem is that in the early stage of acut^

BrlgS's disease, when the organ may be large, soft, of a dark color, and

on section blood drips from it freely.

Tt has been held that in all the a.nte lews the

and that this explained the seanty, Wg>>-'=»17'1'
jflLleZrha

urine On the other hand, by Eoy's oncometer, Walter Mendelson has

Zwn that the kidney in aeute fever is in a =t^t<= ——

;

small nale and bloodless; and that this anasm.a, increasing with the

xiald interfering with the nutrition of the
8>°™«";fi™;

Lconnts for the scanty, dark-colored nrine of fever and " "

of albumin. In the prolonged fevers, however, it is probable that lelaxa

L Hhe arteries igain takes place. Certainly 't 's rare to A^^^ post

mortem snch a condition of the kidney as is ""'''^"y
*td^,^^^^^^

the contrary, the kidney of fever is =»™™°"l5';*
"°tv^^^^^^^^^

arc congested, and the cortex frequently shows traces »' '''""^^
;

'j''';"^.

However, the circulatory disturbances in acute fevers are probably less im
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portant than the irritative effects of either the specific agents of the dis-

ease or the products produced in their growth, or in the altered metabo-

lism of the tissues. The urine is diminished in amount, and may contain

albumin and tube-casts.

(2) Passive Congestion ; Mechanical Hypercemia.—This is found in

cases of chronic disease of the heart or lung, with impeded circulation,

and as a result of pressure upon the renal veins by tumors, the pregnant

uterus, or ascitic fluid. In the cardiac kidney, as it is called, the cyanotic

induration associated with ^hronic heart-disease, the organs are enlarged

and firm, the caipsule strips off, as a rule, readily, the cortex is of a deep

red color, and the pyramids of a purple red. The section is coarse-look-

ing, fhelubstance is very firm, and resists cutting and tearing. The in-

terstitial tissue is increased, and there is a small-celled infiltration be-

tween the tubules. Here and there the Malpighian tufts have become

sclerosed. The blood-vessels are usually thickened, and there may be

more or less granular, fatty, or hyaline changes in the epithelium of the

tubules. The condition is indeed a diffuse nephritis. The urine is usu-

ally reducediJs-.of -high, specific gi'avity, and contains more or less aibu^

nIIn7" Hyaline tube-casts anH bFooH-corpuscles are not uncommon. In

uncomplicated cases of the cyanotic induration ursemia is rare. On the

other hand, in the cardiac cases with extensive arterio-sclerosis, the kidneys

are more involved and the renal function is likely to be disturb.ed.

III. ANOMALIES OF THE URINARY SECRETION.

1. Anuria.

Total suppression of urine occurs under the following conditions :

(1) As an event in the intense congestion of acute nephritis. For a
time no urine may be formed ; more often the amount is greatly re-

duced.

(2) More commonly complete anuria is seen in subjects of renal stone,

fragments of which block both ureters. Curiously enough, there may be

no discomfort, and cases are on record in which six or eight days have
passed before the function was restored. Cabot reports an instance of re-

covery after the suppression had lasted for nearly eight days. This obstruc-

tive suppression is the most common, and the recent experiences of sur-

geons show that, as in Cabot's case, operative interference is very hopeful.

(3) Cases occur occasionally in which the suppression is prerenal. The
following are among the more important conditions with which this form
of anuria may be associated (Hensley) : Fevers and inflammations ; acute
poisoning by phosphorus, lead, and turpentine ; in the collapse after severe
injuries or after operations, or, indeed, after the passing of a catheter

;

in the collapse stage of cholera and yellow fever; and, lastly, there is an
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hysterical anuria, of which Charcot reports a case in which the suppres-

sion lasted for eleven days.

A patient may live for from ten days to two weeks with complete sup-

pression. In Polk's case, in which the only kidney was removed, the

patient lived eleven days. It is remarkable that in many instances there

are no toxic features.

In the treatment of suppression of urine, in the obstructive cases, sur-

gical interference should be resorted to. In the non-obstructive cases, par-

ticularly when due to extreme congestion of the kidney, cupping over the

loins, hot applications, free purging, and sweating with pilocarpine and

hot air are indicated. When the secretion is once started diuretin often

acts well.

2. HEMATURIA.

The following division may be made of the causes of haematuria :

(1) General Diseases.—The malignant forms of the acute specific fevers,

such as small-pox, malaria, yellow fever, etc.
;
scurvy, purpura, and hemo-

philia. Occasionally in leukaemia haematuria occurs.

(2) Renal Causes.—Acute congestion and inflammation, as in Bright's

disease, or the efEect of toxic agents, such as turpentine, carbolic acid, and

cantharides. When the carbolic spray was in use many surgeons suffered

from hsematuria in consequence of this poison. Renal infarction, as in

ulcerative endocarditis. New growths, in which the bleeding is usually

profuse. Tubercle rarely causes haematuria, though at the onset, when

the papillae are involved, there may be bleeding. Stone in the kidney is a

frequent cause. Parasites : The Filaria sanguinis hominis and the Bil-

harzia cause a form of haematuria met with in the tropics. The echino-

coccus is rarely associated with haemorrhage.

(3) Affections of the Urinary Passages.—^ione in the ureter, mahg-

nant disease or ulceration of the bladder, the presence of a calculus, para-

sites, and, very rarely, ruptured veins in the bladder. Bleeding from the

urethra occasionally occurs in gonorrhoea and as a result of the lodgment

of a calculus.

(4) Traumatism.—Iv^wies may produce bleeding from any part ot

the urinary passages. By a fall or blow on the back the kidney may be

ruptured, and this may be followed by very free bleeding ;
less commonly

the blood comes from injury of the bladder or of the prostate. Blood

from the urethra is frequently due to injury by the passage of a catheter,

or sometimes to falls or blows.

And, lastly, there are cases in which hsematuria occurs for a long time

without discoverable cause, particularly in young persons. The healtli

may not be seriously impaired. Gull has characterized, in a happy way, a

case of this kind as one of renal epistaxis.

Of special interest is the malarial hasmaturia which prevails m certain

districts and has already been considered in the section on paludism.



ANOMALIES OF THE URINARY SECRETION. 765

The diagnosis of hematuria is usually easy. The color of the urine

varies from a light smoky to a bright red, or it may have a dark porter

color. Examined with the microscope, the blood-corpuscles are readily

recognized, either plainly visible and retaining their color, in which case

they~afe usually crenated, or simply as shadows. In ammoniacal urine

or urines of low specific gravity the haemoglobin is rapidly dissolved from

the corpuscles, but in normal urine they remain for many hours un-

changed.

Other tests are rarely necessary. The guaiacum test consists of the

addition to the urine, in a test-tube, of a drop or two of the tincture of

guaiacum and two minims of ozonic ether. A blue color forms at the line

of contact of the two fluids and diffuses itself through the ether.

The spectroscopical examination of the urine may show either the sin-

gle band of reduced haemoglobin or the double band of oxyhgemoglobin

between the lines D and E.

It is important to distinguish between blood coming from the bladder

and from the kidneys, though this is not always easy. From the bladder

the blood may be found only with the last portions of urine, or only at the

termination of micturition. In haemorrhage from the kidneys the blood

and urine are intimately mixed. Clots are more commonly found in the

blood from the kidneys, and may form moulds of the pelvis or of the ureter.

When the seat of the bleeding is in the bladder, on washing out this organ,

the water is mote or less blood-tinged ; but if the source of the bleeding is

higher, the water comes away clear. In many instances it is difficult to

settle the question by the examination of the urine alone, and the symp-

toms and the physical signs must also be taken into account.

3. HiEMOGLOBINURIA.

This condition is characterized by the presence of blood -pigment in

the urine. The blood-cells are either absent or in insignificant numbers.

The coloring matter is not hgematin, as indicated by the old name, Jmma-
tinuria, nor in reality always hsemoglobin, but it is most frequently methse-

moglobin. The urine has a red or brownish-red, sometimes quite black

color, and usually deposits a very heavy brownish sediment. When the

haemoglobin occurs only in small quantities, it may give a lake or smoky
color to the urine. Microscopical examination shows the presence of

granular pigment, sometimes fragments of blood-disks, epithelium, and
very often darkly pigmented urates. The urine is also albuminous. The
number of red blood-corpuscles bears no proportion whatever to the in-

tensity of the color of the urine. Examined spectroscopically, there are

either the two absorption bands of oxyh£emoglobin, which is rare, or, more
commonly, there are the three absorption bands of methajmoglobin, of

which the one in the red near C is characteristic. Two clinical groups
may be distinguished.
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(1) Toxic HsBinoglobinuria.—This is caused by poisons whichjproduce
J

rapid dissolution of the blood-corpuscles, such as chlorate ofjpotash inkrge

doses, "pyrogallic acid, cajbqlic acid, arseniuretted hydrogen, carbon mon-

"^iide, naphthol, and muscarine; also the poisons of scarlet fever, yellow

fever, typhoid fever, malaria, and syphilis. It has also followed severe

burns. Ej^sure to excessive cold_and.,iioleiit muscular exertion are_

stated to produce hemoglobinuria. A most remarkable toxic form occurs

iaThorses, coming on wifli great suddenness and associated with paresis of

the hind legs. Death may occur in a few hours or a few days. Horses

are attacked only after being stalled for some days and then taken out and

driven, particularly in cold weather. The affection is common in horses

in this country. The form of hsemoglobinuria from cold and exertion is

extremely rare. No instance of it, even in association with frost-bites,

came under my observation in Canada. Blood transfused from one mam-

mal into another causes dissolution of the corpuscles with the production

of hsemoglobinuria ;
and, lastly, there is the epidemic hmiogloMnuria of

the new-born, associated with jaundice, cyanosis, and nervous symptoms.

(2) Paroxysmal Hsemoglobinuria.—This rare disease is characterized

by the occasional passage of bloody urine, in which the coloring matter

only is present. It is more frequent in males than in females, and occurs

chiefly in adults. It seems specially associated with cold and exertion,

and has often been brought on, in a susceptible person, by the use of a

cold foot-bath. Paroxysmal hsemoglobinuria has been found, too, m per-

sons subject to the various forms of Raynaud's disease. Many regard the

relation between these two affections as extremely close; some hold that

they are manifestations of one and the same disorder. Druitt, the author

of the well-known Surgical Vade-mecum, has given a graphic description

of his sufferings, which lasted for many years, and were accompanied

with local asphyxia and local syncope. The connection, however, is not

very common. In only one of the cases of Raynaud's disease which I

have seen was paroxysmal hemoglobinuria present, and m it epileptic

attacks occurred at the same time. The relation of ^he disease to

malaria is not so close as has been thought by many writers. No doubt it

has been frequently confounded with a malarial hsematuria The attacks

may come on suddenly after exposure to cold or as a result of cental oi

bodily exhaustion. They may be preceded by chills and pyrexia. In other

instances the temperature is subnormal. There may be—

g

diarrhoea. Pain in the lumbar region is not ^^^^^^^^^ /^^^ /^ed"
globinuria rarely persists for more than a day or two-sometimes indeed,

not for a day. There are instances in which, even m the course of a sin-

gle day, ther'e have been two or three paroxysms, and m the - ervals c ear

urine has been passed. Jaundice has been present m a numbei of cases.

According to Ralfe, paroxysmal hemoglobinuria may
f^-^f^^^^^^J^^^^

eral symftoms of the same character, but associated only
-^^'^'^^^^^l^^^

of albumin and an increased quantity of urea in the urine. In such cases
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he supposes that the toxic agent, whatever its nature, has destroyed only

a limited number of the corpuscles, the coloring matter of which is readily

dealt with by the spleen and liver, while the globulin is excreted in the

urine. The cases are rarely if ever fatal.

The essential pathology of the disease is unknown, and it is difficult

to form a theory which will meet all the facts—particularly the relation

with Raynaud's disease, which is rightly regarded as a vaso-motor disorder.

Increased hgemolysis and dissolution of the haemoglobin in the blood-serum

(hfemoglobinaemia) precedes, in each instance, the appearance of the color-

ing matter in the urine. A full discussion of the subject is to be found

in F. Chvostek's recent monograph.

Treatment.—In all forms of hsematuria rest is essential. In that

produced by renal calculiTh'e recumbent posture may suffice to check

the bleeding. Full doses of acetate of lead and opium should be tried,

then ergot, gallic and tannic acid, and the dilute sulphuric acid. The

oil of turpentine, which is sometimes recommended, is a risky remedy

in hsematuria. Extr. hamamelis virgin, and extr. hydrastis canad. are

also recommended. Cold may be applied to the loins or dry cups in the

lumbar region.

The treatment of hgemoglobinuria is unsatisfactory. Amyl nitrite will

sometimes cut short or prevent an attack (Ohvostek). During the par-

oxysm the patient should be kept warm and given hot drinks. Quinine is

recommended in la7ge~~3oses,'"oh the supposition—as yet unwarranted

—

that the disease is specially connected with malaria. If there is a syphilitic

history, iodide of potassium in full doses may be tried. In a warm cli-

mate the attacks are much less frequent.

4. Albuminuria.

The presence of albumin in the urine, formerly regarded as indicative

of Bright's disease, is now recognized as occurring under many circum-

stances without the existence of serious organic change in the kidney.

Two_groups_of_cases may be recog^nized—those in which the kidneys show

no coarse lesions, and those in which there are evident anatomical

changes.

Albumiimria without Coarse Renal Lesions.—(a) Functional^ so-

called Physiological Albumimiria.—In a normal condition of the kidney

only the water and the salts are allowed to pass from the blood. When
albuminous substances transude there is probably disturbance in the nu-

trition of the epithelium of the capillaries of the tuft, or of the cells sur-

rounding the glomerulus. This statement is still, however, in dispute,

and Senator, Grainger Stewart, and others hold that there is a physiologi-

cal^albuminuria which may follow muscular work, the jnge^tion of food
richjn albumen, violent^emgtions, cold bathingj and dyspepsia. The dif-

ferences oF^pihion on this point are striking, and observers of equal
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thoroughness and reliability have arrived at directly opposite conclusions.

The presence of albumin in the urine, in any form and under any cir-

cumstance, may be regarded as indicative of change in the renal or glom-

erular epithelium, a change, however, which may be transient, slight,

ahd unimportant, depending upon variations in the circulation or upon

the irritating effects of substances taken with the food or temporarily

present, as in febrile states.

Albuminuria of adolescence and cyclic albuminuria, in which the albu-

min is present only at certain times during the day, are interesting forms.

A majority of the cases occur in young persons—boys more commonly

than girls—and the condition is often discovered accidentally. The urine,

as a rule, contains only a very small quantity of albumin, but in some

instances large quantities are present. The most striking feature is the

variability. It may be absent in the morning and only present after exer-

tion, or it may be greatly increased after taking food, particularly pro-

teids. The quantity of urine may be but little if at all increased, the spe-

cific gravity is usually normal, and the color may be high. Occasionally

hyaline casts may be found, and in some instances there has been transient

glycosuria. As a rule, the pulse is not of high tension and the second

aortic sound is not accentuated.

Various forms of this affection have been recognized by writers, such

as neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which

indicate the characters of the different varieties. A large proportion of

the cases get well after the condition has persisted for a variable period.

This in itself is an evidence that the changes, whatever their nature, Avere

transient and slight. In these instances the albumin exists in small quan-

tity, tube-casts are rarely present, and the arterial tension is not increased.

In a second group the albumin is more persistent, the amount is -larger,

though it may vary from day to day, and the pulse tension is increased.

In such instances the persistent albuminuria probably indicates actual

organic change in the kidney.

(b) Febrile Albumimiria.
—

'Pyrexia, by whatever cause produced,

may cause slight albuminuria. The presence of the albumin is due to

slight changes in the glomeruli induced by the fever, such as cloudy swell-

ing, which cannot be regarded as an organic lesion. It is extremely

common, occurring in pneumonia, diphtheria, typhoid fever, and even in

the fever of acute tonsillitis. The amount of albumin is slight, and it

usually disappears from the urine with the cessation of the fever.

(c) HcBmic Changes.—Fnr^ma, scurvy, chronic poisoning by lead or

mercury, syphilis, leukjemia, and profound anaemia may be associated with

slight albuminuria. Abnormal ingredients in the blood, such as bile-

pigment and sugar, may cause the passage of small amounts of albu-

min

The transient albuminuria of pregnancy may belong to this hsemic

group, although in a majority of such cases there are changes in the renal
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tissue. Albumin may be found sometimes after the inhalation of ether or

chloroform.

(d) Albuminuria occufs in certain affections of the nervous system.

This so-called neurotic albuminuria is seen after an epileptic seizure and

in apopjexy, tetanus, exophthalmic goitre, and injuries of the head.

Albuminuria with Definite Lesions of the Urinary Organs.—(a) Con-

gestion of the kidney, either active, such as follows exposure to cold and

is associated with the early stages of nephritis, or passive, due to obstructed

outflow in disease of the heart or lungs, or to pressure on the renal veins

by the pregnant uterus or tumors.

(i) Organic disease of the kidneys—acute and chronic Bright's disease,

amyloid and fatty degeneration, suppurative nephritis, and tumors.

(c) Affections of the pelvis, ureters, and bladder, when associated with

the formation of pus.

Tests for Albumin.—Both morningjiid evening^urine^should be

examined, and in doubtful cases at least three specimens., . Jf _turbid, the

imne should be^Itered, though turbidity from the urates is of no moment,

since it disappears at once on the application of heat.

Heat and Nitric-acid Test.—The urine is boiled in a test-tube over a

spirit-lamp, and adrop_of^itric^cid_is then added. If a cloudiness occurs

on boiling, it may be due to phosphates, which are dissolved on the addition

of an acid. Persistence of the cloudiness indicates albumin.

Heller^s Test.—A small quantity of fuming nitric acid is poured into the

test-tube, and with a pipette the urine is allowed to flow gently down the

side upon the acid. At the line of Junction of the two fluids, if albumin

is present, a white ring is formed. This contact method is trustworthy,

and, for the routine clinical work, is probably the most satisfactory. A
diffused haze, due to mucin (nucleo-albumin), is sometimes seen just

above the white ring of albumin ; and in very concentrated urines, or

after the taking of balsamic remedies, a slight cloudiness may be due to

urates or uric acid, which clears on heating or warming. A colored ring

at the junction of the acid and the urine is due to the oxidation of the

coloring matters in the urine.

Sir William Roberts strongly recommends the magnesium-nitric test.

One volume of strong nitric acid is mixed with five volumes of the satu-

rated solution of sulphate of magnesium. This is used in the same way
as the nitric acid in Heller's test.

Picric acid, introduced by George Johnson, is a delicate and useful

test for albumin. A saturated solution is used and employed as in the

contact method. It has been urged against this test that it throws down
the mucin, peptones, and certain vegetable alkaloids, but these are dis-

solved by heat.

For minute traces of albumin the trichloracetic acid may be used, or

Millard's fluid, which is extremely delicate and consists of glacial carbolic

acid (ninety-five per cent), 3 drachms; pure acetic acid, 7 drachms;
liquor potassae, 2 ounces 6 drachms.
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A quantitative estimate of the albumin can be made by means of Es-

bach's tube, but the rough method of heating and boiling a certain quan-

tity of acidulated urine in a test-tube and allowing it to stand,- is often

employed. The depth of deposit can then be compared with the whole

amount of urine, and the proportion is expressed as a mere trace, almost

solid—one fourth, one half, and so on. This, of course, does not give an

accurate indication of the proportion of albumin in the total quantity of

urine. For the more elaborate methods the reader is referred to the works

on urinalysis.

The above tests refer entirely to serum albumin. Other albuminous

substances occur, such as albuminose, serum globulin, peptones, and

hemialbumose or propepton. They are not of much clinical importance.

For a full consideration, the advanced student should consult the works

on physiological chemistry, or Neubauer and Vogel (9te Auflage).

Traces of peptones (albumoses) are found in the urine in many acute

diseases and in chronic suppuration. Peptonuria (albumosuria) has no

clinical significance. Even the very substance is called in question. It is

an albumose, and the condition should be termed albumosuria. For a

criticism of the whole question the recent monograph of Stadelmann may

be consulted.

Prognosis.—This depends, of course, entirely upon the cause. Fe-

brile albuminuria is transient, and in a majority of the cases depending

upon hsemic causes the condition disappears and leaves the kidneys in-

tact. An occasional trace of albumin in a man over forty, with or with-

out a few hyaline casts, and with increased tension and thick vessel walls,

usually indicates changes in the kidneys. The persistence of a slight

amount of albumin in young men without increased arterial tension is

less serious, as even after continuing for years it may disappear. I have

already spoken of the outlook in the so-called cyclic albuminuria.

Practically in all cases the presence of albumin indicates a change of

some sort in the glomeruli, the nature, extent, and gravity of which it is

difficult to estimate ; so that other considerations, such as the presence of

tube-casts, the existence of increased tension, the general condition of the

patient, and the influence of digestion upon the albumin, must be care-

fully considered.

The physician is daily consulted as to the relation of albuminuria and

life assurance. As his function is to protect the interests of the company,

he should reject all cases in which albumin occurs in the urine. It isj

even doubtful if an exception should be made in young persons with

transient albuminuria. Naturally, companies lay great stress upon the

presence or absence of albumin, but in the most serious and fatal malady

with which they have to deal—chronic interstitial nephritis—the albumin is

often absent or transient, even when the disease is well developed. After

the fortieth year, from a standpoint of life insurance, the state of the

arteries is far more important than the condition of the urine.
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With reference to the significance of albuminuria in adults, I quite

agree with the following conclusions of F, C. Shattuck :

(1) Renal albuminuria, as proved by the presence of both albumin and

casts, is much more common in adults, quite apart from Bright's disease

or any obvious source of renal irritation, than is generally supposed.

(2) The frequency increases steadily and progressively with advancing

age.

(3) This increase with age suggests the explanation that the albumi-

{ nuria is often an indication of senile degeneration.

(4) Though it cannot be regarded as yet as absolutely proved, it is

highly probable that faint traces of albumin and hyaline and finely granu-

lar casts of small diameter are often, especially in those past fifty years of

age, of little or no practical importance.

Causes.—(1) Pyelitis and Pyelonejjhritis.—In large abscesses of the

kidney, pyonephrosis, the pus may be intermittent, and for days or even

weeks the urine is free. In calculous and tuberculous pyelitis the pyuria

is usually continuous, though varying in intensity. In these cases, as a

rule, the pus is mixed with the urine, which is acid in reaction. In the

early stages of pyelitis the transitional epithelium may be abundant, but
is not in any way distinctive. In the pyelitis and pyelonephritis following

cystitis the urine is usually alkaline, and contains more mucus ; micturi-

tion is usually more frequent, and the history points to a previous bladder
affection.

(2) C'y^iftYis.—The^ urine is aniaJine, piten_Je^ the. pus ropy, and
the amount of urine ~greatly increased. The ropy, thick mucus usually

comes with the last portions of the urine. Triple phosphate crystals may
be present in the freshly passed urine.

(3) Uretliritis, particularly gonorrhoea. The pus appears first, is in

small quantities, and there are signs of local inflammation.

(4) In leucorrhma the quantity of pus is usually small, and large flakes

of vaginal epithelium are numerous. In doubtful cases, when leucorrhcea
is prese-nt, the urine should be withdrawn by a catheter.

(5) Rupkire of Abscesses into the Urinary Passages.—Ivl such cases
as pelvic or perityphlitic abscess there have been previous symptoms of
pus formation. A large amount is passed within a short time, then the
discharge stops abruptly or rapidly diminishes within a few days.

usually turbid. Thepediment is ofteETtenacious and ropy. The reaction
is geiLerally_alkalm^ a^^ odor may be ammoniacaT even when passed,
ifixamination with the microscope reveals the presence of a large number
of pus-corpuscles, which are usually, when the pus comes from the blad-

5. Pyuria {Pus in the Urine).

49
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dcr, well formecl ; the protoplasm is granular, and often shows many

translucent processes.

The only sediment likely to be confounded with pus is that of the

phosphates ; but it is whiter and less dense, and is distinguished immedi-

ately by microscopical examination.

With the,pus there is always more or less epithelium from the bladder

and pelves of the kidneys, but since in these situations the forms of cells

are practically identical,' they afford no information as to the locality from

which the pus has come.

The treatment of pus in the urine is considered under the conditions

in which it occurs.

6. Chyluria—Non-parasitic.

This is a rare affection, occurring in temperate regions and unassoci-

ated with the Filaria Bancrofti. The urine is of an opaque white color

;

it resembles milk closely, is occasionally mixed with blood (haematochy-

luria), and sometimes coagulates into a firm, jelly-like mass. In other

instances there is at the bottom of the vessel a loose clot which may be

distinctly blood-tinged. Under the microscope the turbidity seems to be

caused by numerous minute granules-more rarely oil droplets similar to

those of milk. Traces of albumin are usually present. The amount of

urine passed is generally increased, and the chylous condition is intermit-

tent. It may persist for years without deterioration of health or evidence

of serious disease.
. -, , • a„

Since the discovery of the Filaria Bancrofti it has been incorrectly

held by some that all the cases of chyluria are of this parasitic nature.

I had an opportunity in Montreal of making a careful study ot a French-

Canadian woman, a patient of J. B. McConnell's, who ^ ^
d

for more than thirteen years. The urine was quite milky ^d^r and

occasionally mixed with blood. Neither ova nor embryos weje found n

the urine or in the blood examined at night. After her death I was en-

ab ed to make a thorough dissection of the abdominal yj"«'
which were found perfectly normal. The thoracic duct was not en a ged

The renal lymphatics were not distended; the kidneys were increased n

but shoU no special changes. The most careful of the

lymph glands and vessels failed to reveal the presence of P--^^^^'

The pathology of the condition is unknown. No known remedies

have any influence upon the chyluria.

(For parasitic chyluria see Filariasis.)

7. LiTHURiA {Litlimiia ; Lithic-acid Diathesis).

The general relations of uric acid have already been considered in

speaking of gout.
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Occurrence in the Urine.—The uric acid occurs in combination chiefly

with ammonium and sodium, forming the acid urates. In smaller quan-

tities are the potassium, calcium, and lithium salts. The uric acid may
be separated from its bases and crystallizes in rhombs or prisms, which

arc usually of a deep red color, owing to the staining of the urinary pig-

ments. The sediment formed is granular and the groups of crystals look

like grains of Cayenne pepper. It is very important not to mistake a de-

posit of uric acid for an excess. The deposition of numerous grains in

the urine within a few hours after passing is more likely to be due to con-

ditions which diminish the solvent power than to increase in the quantity.

Of the conditions which cause precipitation of the uric acid Roberts gives

the following: " (1) High acidity; (2) poverty in mineral salts; (3) low
pigmentation; and (4) high percentage of uric acid." The grade of

acidity is probably the most important element.

More common is the precipitation of amorphous urates, forming the

so-called brick-dust or lateritious deposit, which has a pinkish color, due
to the presence of urinary pigment. It is composed chiefly of the acid

sodium urates. It occurs particularly in very acid urine of a high speciflc

gravity. As the urates are moi-e soluble in warm solutions, they frequently

deposit as the urine cools. Here, too, the deposition does not necessarily,

indeed usually does not, mean an excessive excretion, but the existence of

conditions favoring the deposit.

Lithcemia.—In addition to what has already been said under gout, we
may consider here the hypothetical condition known as lithsemia, or the
uric-a^d diathesis^ Murchison introduced the term to desTgnate"certam
symptoms due, as he supposed, to functional disturbance of the liver.

Not only have his views been widely adopted, but, as is so often the case
when we give the rein to theoretical conceptions of disease, the so-called
manifestations of this state have so multiplied that some authors attribute
to this cause a considerable proportion of the ailments affecting the vari-
ous systems of the body. Thus one writer enumerates not fewer than
thirty-nine separate morbid conditions associated with lithaemia. From
our lack of knowledge of the mode of formation and elimination of uric
acid it is very evident that the physiology of the subject must be widely
extended before we are in a position to draw safe conclusions. Thus it is

by no means sure that, as Murchison supposed, the essential defect is in
afunctional disorder of the liver, disturbingjhe metabolism of tlie al-

buminous ingredicmts,fiOT-is-Trat"Wce^ that the only offending sub-
stance is uric acid. Bouchard contends that the so-called lithiasis has
httle or nothing to do with the disturbance in the function of the liver,
and that it has not been shown that uric acid is the only or even the
chief agent in producing the symptoms. In the present imperfect
state of knowledge it is impossible with any clearness to define the
pathology of the so-called uric-acid diathesis. We may say that certain
symptoms arise in connection with defective food or tissue metabolism
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more particularly of the nitrogenous elements. Deficjen^ oxidation is

pFobaev"tIia.mQst essential factor-in the process, with the resuljoft^

formation of less readily soluble and less readily elimrni^^cTproducts of

retrograde metamorphosis. This faulty metabolism if long contmued

may lead to gout, with uratic deposits in the joints, acute inflammations

and arterial and renal disease. In a large group of cases the disturbed

metabolism produces high tension in the arteries (probably as a direct

sequence of interference with the capillary circulation) and ultimately

degenerations in various tissues, particularly the scleroses.
_

Overeating and overdrinkin^^hencombined_v/it^^

exercis^Tli^the-Tasis- of
-

this nutritional disturba^T-TTTe symptoms

w-hiclr-aT-e-believeT Vo chaTactenze the uric-acid -^taflT6lis have already

been briefly considered under the section on irregular gout, and the ques-

tion of diet and exercise has also been there considered.

8. OXALURIA.

. Oxalic acid occurs in the urine, in combination with lime, iorming an

oxalate which is held in solution by the acid phosphate of soda. About

01 to -02 gramme is excreted in the day. It never forms a heavy depos t

but the crystals-usnally octahedra, rarely dumb-bell-shaped-collect m the

ntns-cloud and on the sides of the vessel The a-o^tjanes extre^^^^^^^

with the diet, and it is increased largely when such fru.ts and tables

Ttomatoes rhubarb are taken. It is also 7.-'^- ,° '^^f
~

dation of the organic substances in the body, and m "^''''--^'j'^^^^^^^^^

metabolism the amount in the urine becomes ''''S^''- " '

.^t^*;^;" ,

result from the acid fermentation of the mucus ,n the unnaiy passages,

and the crystals are usually abundant in spermaton-hoja.

When in excess and present for
--y^^^l^f^'^'^'^ Z '^l^^^^^

known aS Wluria, the chief interest.of wh.ch rs m
^^"J^X

talf may be deposited, before, the urine is voided, and * 9^!^""
J

Ti. hli bv many that there is a special diathesis associated with this

a ndmnSd clinically
bydyspepsia,particn.ariythen^^^^^^

—Jof n^eLthel ^S^^^^^S^'^
:^fe:rr . many go„ty persons,

and in the condition called lithsemia.

9. Cystinuria.

Oystin does not occur in normal urine^ It is -ocj^"
nation of diamines both ™. .'^^^ "

f^c hat irtorm a ialc^^

with, and its chief interest is owing to the fact that may
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las. Its presence in tlie urine has been determined in many members of

the same family, and the condition appears sometimes to be hereditary.

As it contains sulphur, it is thought to be formed from the taurin of the

bile.

10. Phosphaturia.

The phosphoric acid is excreted from the body in combination with

potassium, sodium, calcium, and magnesium, forming two classes, the alka-

line phosphates of sodium and potassium and the earthy phosphates of

lime and magnesia. " The alkaline phosphates exist in the blood in the

form of neutral sodium and potassium phosphates (hydrogen-disodium

phosphates, HNa2P04), but appear in the urine as acid sodium and potas-

sium phosphates (dihydrogen-sodium phosphates, H2]S"aP04), and thus

cause the acid reaction of that secretion. The change of the neutral into

the acid salt is caused by the decomposition effected by the act of secre-

tion, in which the bicarbonates and neutral phosphates in the blood

change into carbonates and acid phosphates respectively " (Ralfe).

Of the^ear^ji^^hospha tes, those of lime are abundant^ of magnesium
scanty. In urine which has undergone the ammoniacal fermentation,

either inside or outside the body, there is in addition the ammonio-
magnesium or triple phosphate, which occurs in triangular prisms or in

feathery or stellate crystals ; hence the term given to this form of stellar

phosphates. The earthy phosphates occur as a sediment in the urine

when the alkalinity is due to a fixed alkali, or under certain circumstances

the deposit may take place within the bladder, and then the phosphates
are passed at^the end of micturition as_a whitish fluid, which is popularly

confounded with spermatorrhoea. The calcium 'phosphate may be pre-

cipitated .hy_ heat and produce a cloudiness which may be mistaken for albu-

min, but is at pace dissolved upon making the urine acid. This condition

is very frequent in persons suffering from dyspepsia or from debility of any
kind. The phosphates may be in great excess, rising in the twenty-four
hours to from 7 to 9 grammes (Tessier)", whereas the normal amount is not
more than 2-5 grammes. And, lastly, the phosphates may be deposited in

urine which has undergone decomposition,, in which the carbonate of am-
monia from the urea combines with the magnesium phosphates, forming
the triple salt. This is seen in cystitis, and is due to the introduction of

a bacterial ferment.

The clinical significance of an excess of phosphates, to which the term
phosphaturia is applied, has been much discussed. It must be remem-
bered that a deposit does not necessarily mean an excess, to determine
which a careful analysis of the twenty-four hours' secretion should be
made. It has long been thought that there is a relation between the
activity of the nerve-tissues and the output of phosphoric acid ; but the
question cannot yet be considered settled. The amount is increased in
wasting diseases, such as phthisis, acute yellow atrophy of the liver, leu-
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kffimia, and severe anemia, whereas it is diminished in acute diseases and

during pregnancy.
, . ,-

In a condition termed by Tessier, Ralfe, and others phosphatic dia-

betes there are polyuria, thirst, emaciation, and a great increase in the

excretion of phosphates, which may be as much as from seven to nine

grammes in the day. The urine is usually acid, free from sugar, the

patients are nervous ; in some instauces sugar has been present in the

urine, and in others it subsequently makes its appearance.

11, Indicanuria.

The substance in the urine which has received this name is the indoxyl-

sulphate of potassium, in which form it appears in the urine and is color-

less. When concentrated acids or strong oxidizing agents are added to

the urine, this substance is decomposed and the indigo set free. It is

present only in small quantities in healthy urine. It is derived from the

indol a product formed in the intestine by the decomposition of the albu-

men under the influence of bacteria. When absorbed, this is oxidized in

the tissues to indoxyl, which combines with the potassium sulphate, form-

ing the above-named substance.

. The quantity of indican is diminished on a milk (and a Kefyr) diet.

It is increased in all wasting diseases, as carcinoma, and whenever any

large quantities of albuminous substances are undergoing rapid decompo-

sition, as in the severer forms of peritonitis and empyema. It is not in-

creased in constipation, but is met with in ileus. Indican has occasion-

ally been found in calculi. Though, as a rule, the urine is colorless when

passed, there are instances in which the decomposition ^jas taken place

within the body, and a blue color has been noticed immediately after the

urine was voided. Sometimes, too, in alkaline urine on exposure there is

a bluish film on the surface.

. To test for indican, place four or five c. c. of nitric or hydrochloiic

acid in a test-tube; boil, and add an equal quantity of ^ "^^^^

ring develops at the point of contact. Add one or two c. c. of chloiofoim

Ind shake the test-tube, and on separation the chloroform has a violet or

bluish color due to the presence of mdican.

12. Melanuria.

In melanotic cancer the urine, either at the time of voiding or after

expose to the air, may present a dark color. This V^'^-^^-^"
melanin, and it may occur in solution or in the form of small granules

T c uriae may be Voided clear, and subsequently, on

or on the addition of oxidising substances, becomes -i"*;
J"

it contains a chromogen called melanogen wh.ch turns

f^'"?
»

f^'^^
Von Jaksch has found that " in urine containing melanin o. its precursoi.
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melanogen, Prussian blue is formed by adding a nitroprusside, aqueous

potash, and an acid. This reaction, however, does not seem to depend on

the presence of melanin, as it is not given by that substance when sep-

arated from the urine, but apparently by some other at present unknown

substance, which is present in traces in normal urine and is increased in

cases of melanuria, and also in those conditions where excess of indigo

occurs in the urine." (Halliburton).

13. Other Substances.

Fat in the urine, or Upuria, occurs, according to Halliburton, first,

without disease of the kidneys, as in excess of fat in the food, after the ad-

ministration of cod-liver oil, in fat embolism occurring after fractures, in

the fatty degeneration in phosphorus poisoning, in prolonged suppuration

as in phthisis and pyaemia, in the lipfemia of diabetes mellitus
;
secondly,

with disease of the kidneys, as in the fatty stage of chronic Bright's dis-

ease, in which fat casts are sometimes present, and, according to Ebstein,

in pyonephrosis
;
and, thirdly, in the affection known as chyluria. The

urine is usually turbid, but there may be fat drops as well, and fatty

crystals have been found.

Lipaciduria is a term applied by von Jaksch to the condition in which

there are volatile fatty acids in the urine, such as acetic, butyric, formic,

and propionic.

Acetofiuria.—Von Jaksch distinguishes the following forms of patho-

logical acetonuria : The febrile, the diabetic, the acetonuria with certain

forms of cancer, the form associated with inanition, acetonuria in psy-

choses, and the acetonuria which results from auto-intoxication. It is

doubtful, however, whether the symptoms in these are really due to the

acetone. It may be the substances from which this is formed, particu-

larly the diacetic acid or the oxybutyric acid. The odor of the acetone

may be marked in the breath and evident in the urine. Le Nobel's test

has been given in the section on diabetes.

Diacetic acid is probably never present in the urine in health. With

a solution of ferric chloride it gives a Burgundy-red color. A similar re-

action is given by acetic, formic, oxybutyric acids, and it may be present

in the urine of patients who are taking antipyrin, thallin, and the sali-

cylates. " If, however, the urine is previously boiled, diacetic acid, if pres-

ent, still gives the ferric-chloride reaction, but these other substances do

not. Fleischer found that the substance which gives the ferric-chloride

reaction in diabetic urine is not taken up by ether after the urine has

been acidulated with sulphuric acid, whereas ethyl-diacetic acid is soluble

in ether" (Halliburton).

Alcaptonuria.—Aromatic compounds occur after the administration

of carbolic acid or gallic acid, and the urine on exposure to air becomes
dark. In carboluria the substance causing the black color is known as



778 DISEASES OP THE KIDNEYS.

hydrochinon. Many years ago Boedeker met with cases in which the

urine became dark, owing to the presence of an aromatic compound which

he called alcapton. It has been found in tuberculosis, but it occurs in

patients who present neither local lesions nor general disease. The urine

may be clear on passing, and then darken on exposure to the air, or on

the addition of liquor potassse. The substance is apparently without clin-

ical significance except in so far as it, with the other aromatic substances,

is capable of reducing the Fehling solution, and may be mistaken for sugar.

Choluria and glycosuria have already been considered under jaundice

and diabetes.*

IV. URAEMIA.

Under this term is grouped a series of manifestations, chiefly nervous,

developing in the course of Bright's disease, and due to the retention

within the blood of poisonous materials which should be eliminated in

the urine.

UrEEmia is usually seen in nephritis, but may occur when the ureters

are obstructed, or when the circulation of blood in the kidneys is im-

peded, as in conditions of extreme engorgement following compression of

the renal vessels or in the profound alterations of the blood in cholera.

Two opposite views are held with reference to the production of

ursemia. (a) That it is due toJhe_accumulation in the blood of excre-

mentitiouxjnaterial^body poTl5i^which7should be thrown offjbjttie

kHneys. » If, however, from any cause, these organs make default, or if

thiFTbi any prolonged obstruction to the outflow of urine, accumulation

of some or of all the poisons takes place, and the characteristic symptoms

are manifested, but the accumulation may be very slow and the earher

symptoms, corresponding to the comparatively small dose of poison, may

be very slight; yet they are in kind, though not in degree, as indicative

of uraemia as are the more alarming, which appear toward the end, and to

which alone the name uremia is often given" (Carter). Several poisons

having distinct actions have been separated from the urine by Bouchard,

two of which produce convulsions, and one of which is narcotic Bou-

chard's observations tend strongly to confirm the view now generally held,

that the symptoms are caused by .the_reiention of the excretory prod iic>.

The n^rVof th^ie::^oi^o'^us"in is not yet known Itj^sjor-

meTOftrartlhat the urea was the offending substance, and it has been

found increased in the blood in uremia. Other, hold that it xs the accu-

mulation of carbonate of ammonia. It is more probable, however, that

there are several toxic agents at work.
_ .:„„u^w

(&) Traube suggestedthat the chief symptoms of ur^mia^par^^

* For further details concerning the nrine the student is ijfei-red to vo" Jak^^^^^

Clinical Diagnosis, Tyson on the Urine, and to Halliburton's Text-Book of Chemical

Physiology and Pathology.



URiEMIA. T79

the coma and convulsions, were due to localized oedema of the brain. In

favor of this view is the fact that obstruction of the ureters, as by stone,

does not necessarily produce uraemia, even if long continued, and in this

obstructive suppi-ession neither convulsions nor coma occur. Then, too,

uremia may supervene in a case of chronic Bright's disease in which a

large amount of urine is being passed with a fair proportion of solids.

(Edema of the brain certainly does occur in some fatal cases—it may be

diffuse or localized, but it is not a constant lesion, and cannot explain all

the symptoms of uraemia.

Symptoms.—Clinically, acute and chronic ursemia may be recog-

nized, but, for convenience of description, it is perhaps best to follow the

division of French writers into cerebral, dyspnosic, and gastro-i7itestinal

forms.

Among the cerebral manifestations of uraemia may be described

:

{a) Mania.—This may come on abruptly in an individual who has

shown no previous indications of mental trouble, and who may not be

known to have Bright's disease. In a remarkable case of this kind which

came under my observation the patient became suddenly maniacal and

died in six days. More commonly the delirium is less violent, but the

patient is noisy, talkative, restless, and sleepless.

(^) Delusional Insanity {Folie Brightique).—Cases are by no means

uncommon, and excellent clinical reports have been issued on the subject

from several of the asylums of this country, particularly by Bremer,

Christian, and Alice Bennett. Delusions of persecution are common.

One of my cases committed suicide by jumping out of a window. The

condition is of interest medico-legally because of its bearing on testa-

mentary capacity. Profound melancholia may also supervene.

(c) Convulsions.—These may come on unexpectedly or be preceded by

pain in the head and restlessness. The attacks may be general and iden-

tical with those ^f ordinary epilepsy, though the initial cry may not be

present. The__ fit8 may recur rapjdly, and in the interval the patient is

' usually unconsciou s. Sometimes the temperature is"~elevated, but inore

frequently it is depressed, and may sink rapidly after the attack. Local

or Jacksonian epilepsy may occur in most characteristic form in uraemia.

A remarkable sequence of the convulsions is blindness

—

urmmic amaurosis

—which may persist for several days. This, however, may occur apart

from the convulsions. It usually passes off in a day or two. There are

no ophthalmoscopic changes. Sometimes uraemic deafness supervenes,

and is probably also a cerebral manifestation. It may also occur in con-

nection with persistent headache, nausea, and other gastric symptoms.

{d) Coma.—Unconsciousness invariably accompanies the general con-

vulsions, but a coma may develop gradually without any convulsive seiz-

ures. Frequently it is preceded by headache, and the patient gradually

becomes dull and apathetic. In these cases there may have been no pre-

vious indications of renal disease, and unless the urine is examined the
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nature of the case may be overlooked. Twitchings of the muscles occur,

particularly in the face and hands, but there are many cases of coma in

which the muscles are not involved. In some of these cases a condition

of torpor persists for weeks or even months. The tongue is usually furred

and the breath very foul and heavy.

(e) Local Palsies.—In the course of chronic Bright's disease hemi-

plegia or monoplegia may come on spontaneously or follow a convulsion,

and post mortem no gross lesions of the brain be found, but only a local-

ized or diffused oedema. These cases, which are not very uncommon, may

simulate almost every form of organic paralysis of cerebral origin.

(/) Of other cerebral symptoms, headache is important. It is most

often occipital and extends to the neck. It may be an early feature and

associated with giddiness. Other nervous symptoms of urasmia are intense

itching of the skin, numbness and tingling in the fingers, and cramps in

the muscles of the calves, particularly at night. An erythema may be

present. .

/ \ n
Ur(Bmic dysp?ma is classified by Palmer Howard as follows

: (1) Con-

tinuous dyspnoea; (3) paroxysmal dyspnea; (3) both types alternating;

and (4) Cheyne-Stokes breathing. The attacks of dyspncea are most com-

monly nocturnal ; the patient may sit up, gasp for breath, and evince as

much distress as in true asthma. Occasionally the breathing is noisy and

stridulous. The Cheyne-Stokes type may persist for weeks, and is not

necessarily associated with coma. I have seen it in a man who travelled

over a hundred miles to consult a physician. In another instance a pa-

tient, up and about, could only when at meals feed himself m the apnoea

period Though usually of serious omen and occurring with coma and

other symptoms, recovery may follow even after persistence for weeks or

even months. v +

The gastro-intestinal manifestations of uraemia often set m with abrupt-

ness. Uncontrollable vomiting may come on and its cause be quite un-

recognizable. A young married woman was admitted to my wards in the

Montreal General Hospital with persistent vomiting of our or five days

duration. The urine was slightly albuminous, but she had none of the

usual signs of uraBmia, and the case was not regarded as one of Bright s

rease.' The vomiting persisted and caused death. The POst-mortem

showed extensive sclerosis of both kidneys. The attacks may be preced d

by nausea and may be associated with diarrhoea. n some instances

diarrhcBa may come on without the vomiting; sometimes it is profuse and

alcild wilh an intense catarrhal or even diphtheritic inflammation of

*''ltpecial uremic stomatitis has been described (Barie) in which the

mucosa of the lips, gums, and tongue is swollen and erythematcHi

^

T1^

saliva may be increased, and there i. difficulty m -^^^ 7" ^ ^^^^^^^^

tication. The tongue is usually very foul and the breath hea>y and fetid.

A cutaneous erythema may be present m uremia.
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Diagnosis.—Ur£emia may be confounded with :

(a) Cerebral Jesions, such as hEemoi-rlmge, meningitis, or even tumor.

In apoplejcyj,^ whiclT is so commonly assocTated with kidney disease and

stiff 'arteries, the sudden loss of consciousness, particularly if with con-

vulsions, may simulate a uraemic attack ; but the _mode of onset, the

existence oFcomplete hemiplegia, with conjugate_ deviatipn pf.Jhe_e;^_s,

suggest hsemorrhage. As already noted, there 'are cases of uremic hemi-

plegia or monoplegia which cannot be separated from those of organic

lesion and which post mortem show no trace of coarse disease of the

brain. I know of an instance in which a consultation was held upon the

propriety of operation in a case of hemiplegia believed to be due to sub-

dural hemorrhage which post mortem was shown to be uraemic. Indeed,

in some of these cases it is quite impossible to distinguish between the

two conditions. So, too,, cases of meningitis, in a condition of deep coma,

with perhaps slight fever, furred tongue, and without localizing symptpms,

may readily be confounded with uraemia.

(b) With certain infectious diseases. Uremia may persist for weeks

or months and the patient lies in a condition of torpor or even uncon-

sciousness, with a heavily coated, perhaps dry, tongue, muscular twitchings,

a rapid feeble pulse, with slight fever. This state not unnaturally suggests

the existence of one of the infectious diseases. Cases of the kind are not

uncommon, and I have known them to be mistaken for typhoid fever and

for miliary tuberculosis.

(c) Uraemic coma may be confounded with poisoning by alcohol or

opium. In opium poisoning the pupils are contracted; in alcoholism they

are more commonly dilated. In ursemia they are not constant
;
they may

be either widely dilated or of medium size. The examination of the eye-

ground should be made to determine the presence or absence of albumi-

nuric retinitis. The urine should be drawn off and examined. The odor

of the breath sometimes gives an important hint.

The condition of the heart and arteries should also be taken into ac-

count. Suilden uraemic coma is more common in the chronic interstitial

nephritis. The character of the delirium in alcoholism is sometimes im-

portant, and the coma is not so deep as in uraemia or opium poisoning.

It may for a time be impossible to determine whether the condition is

due to uraemia, profound alcoholism, or heemorrhage into the pons Varolii.

And lastly, in connection with sudden coma, it is to be remembered

that insensibility may occur after prolonged muscular exertion, as after

running a ten-mile race. Cases have been reported in which uncon-

sciousness came on rapidly with stertorous breathing and dilated pupils.

Cases have occurred under conditions in which sun-stroke could be ex-

cluded ; and Poore, who reports a case in the Lancet (1894), considers that

the condition is due to the too rapid accumulation of waste products in

the blood, and to hyperpyrexia from suspension of sweating.

The treatment will be considered under Chronic Bright's Disease.
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V. ACUTE BRIGHT'S DISEASE.

Definition.—Acute diffuse nephritis, due to the action of cold or of

toxic agents upon the kidneys.

In all instances changes exist in the epithelial, vascular, and inter-

tubular tissues, which vary in intensity in different forms; hence writers

have described a tubular, a glomerular, and an acute interstitial nephritis.

Delafield recognizes acute exudative and acute productive forms, the latter

characterized by proliferation of the connective-tissue stroma and of the

cells of the Malpighian tufts.

Etiology.—The following are the principal causes of acute ne-

phritis :

(1) Cold. Exposure to cold and wet is one of the most common causes.

It is particularly prone to follow exposure after a drinking-bout.

(3) The poisons of the specific fevers, particularly scarlet fever, less

commonly typhoid fever, measles, diphtheria, small-pox, chicken-pox, ma-

laria, cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute

nephritis is not often associated with syphilis. In acute tuberculosis

nephritis is not uncommon. It may also occur in septicemia. .

. (3) Toxic agents, such as turpentine, cantharides, chlorate of potash,'

and carbolic acid may cause an acute congestion which sometimes ter-

minates in nephritis. Alcohol probably never excites an acute nephritis.

(4) Pregnancy, in which the condition is thought ,
by some to result

from compression of the renal veins, although this is not yet finally settled.

The condition may in reality be due to toxic products as yet undetermined.

(5) Acute nephritis occurs occasionally in connection with extensive

lesions of the skin, as in burns or in chronic skin-diseases. Q Q
_

^Morbid Anatomy.—The kidneys may present to the naked eye m
mild cases no evident alterations. When seen early in more severe forms

the organs are congested, swollen, dark, and the section may drip bloocL

In other instances the surface is pale and mottled, the capsule strips off

readily, and the cortex is swollen, turbid, and of a grayish-red color, while

the pyramids have an intense beefy-red tint. The glomeruli m some in-
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stances stand out plainly, deeply swollen and congested ; in other instances

they are pale.

The histology may be thus summarized : (a) Glomerular changes. In

a majority of the cases of nephritis due to toxic agents, which reach the

kidney through the blood-vessels, the tufts suffer first, and there is either

an acute intracapillary glomerulitis, in which the capillaries become filled

with cells and thrombi, or involvement of the epithelium of the tuft and

of Bowman's capsule, the cavity of which contains leucocytes and red

blood-corpuscles. Hyaline degeneration of the contents and of the walls

of the capillaries of the tufts is an extremely common event. These pro-

cesses are perhaps best marked in scarlatinal nephritis. There may be

proliferation about Bowman's capsule. These changes interfere with the

circulation in the tufts and seriously influence the nutrition of the tubular

structures beyond them.

(b) The alterations in the tubular epithelium consist in cloudy swell-

ing, fatty change, and hyaline degeneration. In the convoluted tubules,

the'accumulation of altered cells"with leucocytes and blood-corpuscles

causes the enlargement and swelling of the organ. The epithelial cells

lose their striation, the nuclei are obscured, and hyaline droplets often

accumulate in them.

(c) Interstitial changes. In the milder forms a simple inflammatory

exudate—serum mixed with leucocjiies and red blood-corpuscles—exists

between the tubules. In severer cases areas of small-celled infiltration

occur about the capsules and between the convoluted tubes. These changes

may be wide-spread and uniform throughout the organs or more intense

in certain regions.

Symptoms.—The onset is usually sudden, and when jthe nephritis

follows cold, dropsy may be noticed within twenty-four hours. After

fevers the onset is less abrupt, but the patient gradually becomes pale and

a pufii.ness of the face or swelling of the ankles is first noticed. In chil-

dren there may at the outset be convulsions. Chilliness or rigors initiate

the attack in a limited number of cases. Pain in the back, nausea, and

vomiting may be present. The fever is variable. Many cases in adults

have no rise in temperature. In young children with nephritis from cold

or scarlet fever the temperature may, for a few days, range from 101° to

103°.

The most characteristic symptoms are the urinary changes. There

may at first be suppression, more commonly the urine is scanty and

highly colored and contains blood, albumin, and tube-casts. The quantity

is reduced and only four or five ounces may be passed in the twenty-four

hours; the specific gravity is high—1-025, or even more; the color varies

from a smoky to a dee~p porter color, but is seldom bright red. On stand-

ing there is a heavy deposit
;
microscopically there are blood-corpuscles,

epithelium from the urinary passages, and casts, hyaline, blood, and epithe-

lial in character. The albumin is abundant, forming a curdy, thick pre-
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cipitate. The total excretion of urea is reduced, though the percentage

is high.

Anaemia is an early and marked symptom. In cases of extensive

dropsy, elfusion may take place into the pleurae and peritoaenum. There

are cases of scarlatinal nephritis in which the dropsy of the extremities is

trivial and eilusion into the pleurae extensive. The lungs may become

cedematous. In rare cases there is oedema of the glottis. Epistaxis may

occur or cutaneous ecchymoses may develop in the course of the disease.

The pulse may be hard, the tension increased, and the second aortic

sound accentuated. Occasionally dilatation of the heart comes on rapidly

and may cause sudden death (Goodhart). The skin is dry and it may be

diiiicult to induce sweating.

Ur£emic symptoms develop in a limited number of cases. They may

occur at the onset with suppression, more commonly later in the disease.

Ocular changes are not so common in acute as in chronic Bright's disease,

but hsemorrhagic retinitis may occur and occasionally papillitis.

The course of acute Bright's disease varies considerably. The descrip-

tion just given is of the form which most commonly follows cold or scarlet

fever. In many of the febrile cases dropsy is not a prominent symptom,

and the diagnosis rests rather with the examination of the urine. More-

over, the condition may be transient and less serious. In other cases, as

in the acute nephritis of typhoid fever, there may be hematuria and pro-

nounced signs of interference with the renal function. The most intense

acute nephritis may exist without anasarca.

In scarlatinal nephritis, in which tlie glomenili are most seriously af-

fected, suppression of the urine may be an early symptom, the dropsy is

apt to be extreme, and uremic manifestations are common. Acute

Bright's disease in children, however, may set in very insidiously and be

associated with transient or slight oedema, and the symptoms may point

rather to affection of the digestive system or to brain-disease.

Diagnosis.—It is very important to bear in mind that the most seri-

ous involvement of the kidneys may be manifested only by slight oedema

of the feet or puffiness of the eyelids, without impairment of the gen-

eral health. The first indication of trouble may be a uraemic convulsion.

This is particularly the case in the acute nephritis of pregnancy, and it is

a good rule for the practitioner, when engaged to attend a case, invariably

to ask that during the seventh and eighth months the urine should occa-

sionally be sent for examination.

In nephritis from cold and in scarlet fever the symptoms are usually

marked and the diagnosis is rarely in doubt. As already mentipned,

every case in which albumin is present must not be called acute Bright s

disease, not even if tube-casts be present. Thus the common febrile albu-

minuria, although it represents the first link in the chain of events leading

to acute Briglit's disease, should not be placed in the same category.
_

There are occasional cases of acute Bright's disease with anasarca, lu
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which albumin is either absent or present only as a trace. Tliis is a rare

condition. Tube-casts are usually found, and the absence of albumin is

rarely permanent. The urine may be reduced in amount.

The character of the casts is of use in the diagnosis of the form of

Bright's disease, but scarcely of such extreme value as has been stated.

Thus, the hyaline and granular casts are common to all varieties. The

blood and epithelial casts, particularly those made up of leucocytes, are

most common in the acute cases.

Prognosis.—The outlook varies somewhat with the cause of the

disease. Eecoveries in the form following exposure to cold are much

more frequent than after scarlatinal nephritis. In young children the

mortality is high, amounting to at least one third of the cases. Serious

symptoms are low arterial tension, the occurrence of uraemia, and effu-

sion into the serous sacs. The persistence of the dropsy after the first

month, intense pallor, and a large amount of albumin indicate the possi-

bility of the disease becoming chronic. For some months after the dis-'

appearance of the dropsy there may be traces of albumin and a few tube-

casts.

In a week or ten days, in a case of scarlatinal nephritis, if the progress

is favorable, the dropsy diminishes, the urine increases, the albumin less-

ens, and by the end of a month the dropsy has disappeared and the urine

is nearly free. In very young children the course may be rapid, and I

have known the urine to be free from albumin in the fourth week. Other

cases are more insidious, and though the dropsy may disappear, the albu-

min "^pei'sists in the urine, the anaemia is marked, and the condition be-

comes chronic, or, after several recurrences of the dropsy, improves and

complete recovery takes place.

Treatment.—The patient should be in bed and there remain until

all traces of the disease have disappeared. As sweating plays such an

important part in the treatment, it is well, if possible, to accustom the

patient to"blankets^ He should also beclad m thin Canton flannel.

The diet should consist of milk or butter-milk, gruels made of arrow-

root or oat-meal, barley water, and, if necessary, beef tea and chicken

broth. It is better, if possible, to confine the patient to a strictly milki

diet. As convalescence is established, bread and butter, lettuce, water-

cress, grapes, oranges, and other fruits may be given. The return to a

meat diet should be gradual.

The patient should drink freely of alkaline mineral waters, ordinary

water, or lemonade. The fluids keep the kidneys flushed and wash out

the debris from the tubes. A useful drink is a drachm of cream of tartar

in a pint of boiling water, to which may be added the juice of half a lemon

and a little sugar. Taken when cold, this is a pleasant and satisfactory

diluent drink.

No remedies, so far as known, control directly the changes which are

going on in the kidneys. The indications are : (1) To give^the excretory
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function of the kidney rest by utilizing the skin and the bowels, in the

hope that thd natural processes may be sufficient to effect a cure
; (2) to

meet the symptoms as they arise.

In a case of scarlet fever it may occasionally be possible to avert an

attack, the premonitory symptoms of which are marked increase in the

arterial tension and the presence of blood coloring matter in the urine

(Mahomed). An active saline cathartic may completely relieve this con-

dition.

At the onset, when there is pain in the back or hematuria, the dry or

wet cups give relief. The latter should not be used in children. Warm

poultices are often grateful. In cases which set in with suppression of

urine, these measures should be adopted, and in addition the hot bath

with subsequent pack, copious diluents, and a free purge. The dropsy is

best treated by hydrotherapy—either the hot bath, the wet pack, or the

hot-air bath. In children the wet pack is usually satisfactory. It is ap-

pUed by wringing a blanket out of hot water, wrapping the child in it,

covering this with a dry blanket, and then with a rubber cloth. In this

the child may remain for an hour. It may be repeated daily. In the case

of adults, the hot-air bath or the vapor bath may be conveniently given by

allowing the vapor or air to pass from a funnel beneath the bed-clothes,

which are raised on a low cradle. More efficient, as a rule, is a hot bath of

from fifteen or twenty minutes, after which the patient is wrapped m
blankets. The sweating produced by these measures is usually profuse,

rarely exhausting, and in a majority of cases the dropsy can m this way be

relieved There are some cases, however, in which the skm does not re-

spond to the baths, and if the symptoms are serious, particularly if uremia

supervenes, jaborandi or its active principle, pilocarpine, may be used.

The latter may be given hypodermically, in doses of from a sixth to an

eighth of a grain in adults, and from a twentieth to a twelfth of a gram m

children from two to ten years. It is_a drug to bejised_witli_care. I

abandoned its employment for many years, after having several cases of

serious collapse. Latterly I have resumed its use, often with benefit

The bowels should be kept open by a morning, saline purgej_m children

the fluid magnesia is readily taken ;

"

in adults the sulphate of magnesia may

be given by Hay's method, in concentrated form, in the morning, before

anything is taken into the stomach. In Bright's disease it not m requently

causes vomiting. The compounti powder of jalap, m half-drachmJ^,
~Z.rj%Me^r^'^ly be used. If the dropsy is not extreme he

urine not very concentrated, and uremic symptoms are not present, the

Wis should'be kept loose withoulactive.purgation^If these measure

fail to feduce the dropsy and it has become extreme, "^^ ^'^J^^^^^^
punctured with a lancet or drained by a small silver

Le), which is inserted beneath it. A fine aspirator needle maj b

used and the fluid allowed to drain through a piece of long, narrow

rbber tubing into a vessel beneath the bed. If the dyspnoea is marked,
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owing to pressure of fluid in the pleurae, aspiration should be performed.

In rare instances the ascites is extreme and may require paracentesis, or a

Southey's tube may be inserted and the fluid gradually withdrawn. If

uraemic convulsions occur, the intensity of the paroxysms may be limited

by the use of chloroform ; to an adult a pilocarpine injection should be at

once given, and from a robust, strong man twenty ounces of blood may be

withdrawn. In children the loins may be dry cupped, the wet pack used,

and a brisk purgative given. Bromide of potassium and chloral sometimes

prove useful.

Vomiting may be relieved by ice and by restricting the amount of food.

Drop doses of creosote, iodine, and carbolic acid may be given. The dilute

hydrocyanic acid with bismuth is often effectual.

The question of the use of diuretics in acute Bright's disease is not yet

settled. Thejtest__diuretic, after all, is water, which may be taken freely

with the citrate of potash or the benzoate of soda, salts which are held to

favor the conversion of the urates into less irritating and more easily ex-

creted compounds. Digitalis and strophanthus are useful diuretics, and
may be employed without risk when the arterial tension is low and the

cardiac impulse is not forcible. I have never seen any injurious effects

from their employment after the early symptoms had lessened in intensity.

For the persistent albuminuria, I agree with Eoberts and Eosenstein
that we have no remedy of the slightest value. N"othing indicates more
clearly our helplessness in controlling kidney metabolism than inability to

meet this common symptom. Astringents, alkalies, nitroglycerin, and
mercury have been recommended.

For the anaemia always associated with acute Bright's disease iron
should be employed. It should not be given until the acute symptoms
have subsided. In the adult it may be used in the form of the perchloride
in increasing doses, as convalescence proceeds. In children, the syrup of
the iodide of iron or the syrup of the phosphate of iron are better prepara-
tions. The dilatation of the heart is best treated with digitalis, strophan-
thus, and strychnia.

In the convalescence from acute Bright's disease, care should be taken
to guard the patient against cold. The diet should still consist chiefly of
milk and a return to mixed food should be gradual. A change of air is

often beneficial, particularly a residence in a warm, equable climate.

VI. CHRONIC BRIGHT'S DISEASE.

Here, too, in all forms we deal with a diffuse process, involving epi-
thelial, interstitial^ and^lomerular tksu^ ClinicallyTwo groups are^rec-
ognTzed— (rt) the chronic parenchymatous' nephritis, which follows the
acute attack or comes on insidiously, is characterized by marked dropsy,
and post mortem by the large lohite kidney. In the later stages of this

50
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process the kidney may be smaller—a condition known as the small while

kidney; (b) chronic interstitial nephritis, in which dropsy is not common

and the cardio'^scularcllanges are pronounced. Delafield recognizes a

chronic diffuse nephritis with exudation and a chronic productive difEuse

nephritis without exudation, the latter corresponding to the contracted

kidney of authors.

The amyloid kidney is usually spoken of as a variety of Bright's dis-

ease, but in reality it is a degeneration which may accompany any form

of nephritis.

Chronic Parenchymatous Nephritis

{Chronic Desquamative a7id Chronic Tubal Nephritis; Chro7iic Diffuse NephHtia with

Exudation).

Etiology —In many cases the disease follows the acute nephritis of

cold, scarlet fever, or pregnancy. More frequently than is usually stated

the disease has an insidious onset and occurs independently of any acute

attack. The fevers may play an important role in certain of these cases

Kosenstein, Bartels, and, in this country, I. E. Atkinson have laid special

stress upon malaria as a cause. Acute nephritis, usually hsemorrhagic is

not very uncommon, but we have had no instance of chronic nephritis

following directly malarial fever. Beer and alcohol are believed to lead

to this form of nephritis. In chroniri^ration, syphilis, and tubercu-

losis the diffuse parenchymatous nephritis is not uncommon, and is usu-

ally associated with amyloid disease. Males are rather more subject to

the affection than females. It is met with most commonly m young

adults, and is by no means infrequent in children as a sequence of scar-

latinal nephritis. ^ .

Morbid Anatomy.-Several varieties of this form have been recog-

nized. The most common is the large wldtejcidney of Wilks, m which

the organ is enlarged, the capsuTT-is-min, and the surface white with

the stelate veins injected. On section the cortex is swollen' and yellowish

^l^T.~&r^A ^on.. presents opaque area.. ^^^^^^^^
be deenlY congested. On microscopical examination it is seen that the

epii^^^^^^^^ and fatty, and the tubules of the cortex are dis-

etded, and contain tube-casts. Hyalin^changes are also pi^sent^in

^
epithelial ceUs. The glomeruli are TSfge,

*f ^'^P^^^^f .f "^^^^^^^^

cLiUari^s" show hyaline changes, and the epithelmm of the tuft and of

ripsl is extensively altered. The intersti^^ eveiTwhere_

inoreased^ though not to an extreme degree." tcon/variety ot this form resulte Iron, the gradual morea^ n

the"«™ tissueL the subsequent shri„kago,lor™.g wl,at.s c^^^^

the smM «& Ui,,«i or the pale grauu ar Wuey^ " d"'^™
whether this is always preTedecl by the large wh.te

^^'^^^l
hold that it may be a primary iudependent form. The capsule .s tluok



CHRONIC BRIGHT'S DISEASE. 789

ened and the surface is rough and granular. On section the resistance

is greatly increased, the cortex is reduced and presents numerous opaque

white or whitish-yellow foci, consisting of accumulations of fatty epithe-

lium in the convoluted tubules. This combination of contracted kidney
with the areas of marked fatty degeneration has given the name of small

granular, fatty kidney to this form. The interstitial changes are marked,
many of the glomeruli are destroyed, the degeneration of epithelium in the

convoluted tubules is wide-spread, and the arteries are greatly thickened.

Belonging to this chronic tubal nephritis is a variety known as the

chronic hcBmorrhagic nephritis, in which the organs are enlarged, yellow-

ish white in color, and in the cortex are many brownish-red areas, due to

hasmorrhage into and about the tubes. In other respects the changes are

identical with those in the large white kidney.

Of changes in the other organs the most marked are thickening of the
blood-vessels and hypertrophy of the left heart.

Symptoms.—Following an acute nephritis, the disease may present,

in a modified way, the symptoms of that affection. In many cases it sets

in insidiously, and after an attack of dyspepsia or a period of failing health
and loss of strength the patient becomes pale and pufiiness of the eyelids

or swollen feet are noticed in the morning.

""The symptoms are as follows : The urine is, as a rule, diminished in
quantity, often scanty. It has a dirty-yellow, sometimes smoky, color
and is Turbid from the presence of urates. On standing, a heavy sediment
falls, in which are found numerous tube-casts of various forms and sizes,

^hyaline, both large and small, epithelial, granular, and fatty casts. Leuco-
cytes are abundant; red blood-corpuscles are frequently met with, and
epithelium from the kidneys and pelves. The albumin is abundant and
may amount to one half or one third of the urine boiled. Itirmore
abundant in the urine passed during the day. The specific gravitylhay
be liigh in the early stages—from 1-020 to 1-025—though in the later
stages it is lower. The urea is always reduced in quantity.

Dropsy is a marked and obstinate symptom of this form of Bright's
disease. The face is pale and puffy, and in the morning the eyelids are
cedematous. The anasarca is general, and there may be involvement of
the serous sacs. In these chronic cases associated with large white kidney
there is often a distinctive appearance in the face ; the complexionis pasty,
the pallor marked, and the eyelids are cedematous. The dropsy^is^pecul-
iarly obstinate. Urfemic symptoms are common, though convulsions are
perhaps less frequent than in the interstitial nephritis.

The tension of_the_^ulse is_usuall^n^r^^ the vessels ultimately
become stiff and the heart hypertrophied, though there are instances of
this form of nephritis in which the heart is not enlarged. The aortic
second sound is accentuated. Retinal changes though less frequent than
in the chronic interstitial nephritis, occur in a considerable number of
cases.
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Gastro-intestinal symptoms are common. Vomiting is frequently a

distressing and serious symptom, and diarrhoea may bo profuse. Ulcera-

tion of the colon may occur and prove fatal.

It is sometimes impossible to determine, even by the most careful ex-

amination of the urine or by analysis of the symptoms, whether the con-

dition of the kidney is that of the large white or of the small white form.

In cases, however, which have lasted for several years, with the progressive

increase in the renal connective tissue and the cardio-vascular changes,

the clinical picture may approach, in certain respects, that of the con-

tracted kidney. The urine is increased, with low specific gravity, it is

often turbid, may contain traces of blood, the tube-casts are numerous

and of every variety of form and size, and the albumin is abundant.

Dropsy is usually present, though not so extensive as in the early stages

The prognosis is extremely grave. In a case which has persisted for

more than a year recovery rarely takes place. Death is caused either by

crreat effusion with cBdema of the lungs, by uraemia, or by secondary inflam-

mation of the serous membranes. Occasionally in children, even when

the disease has persisted for two years, the symptoms disappear and recov-

^'^Tteatment.-Essentially the same treatment should be carried out

as in acute Bright's disease. Milk or butter-milk
f^^^^'^'"^''^'

chief article of food. The dro'psy should be treated
^y^y^^f ^'Jl'

Zrvre,^^^^ouUi be given freely, fhej^^
digitalis are useful in increasing the flow of urine. Basham s mixture

given in plenty of water will be found beneficial.

Chronic Interstitial Nephritis.

^Contractea KUney ; Granular Kidney; Girrkosis of tke Kidney; Gouty Kidney;

^ Renal Sclerosis).

Sclerosis of the kidney is met witli (a) as an occasional sequence of

the goThit Ley, foLing the so-called pale granular o. secondary

contracted kidney; (b) as an independent primary ailectron, W as

"'Slo^-?"-y form is chronic from tire outset, and is a„

Etiology. ^ ' ^ ^.^ g,^l3stance-in many respects

to degenerate early are more P™" °
part,

held by some to be a cause. Alcohol probably p ays a^
particularly in conjunction with other factors ^^'^^ '^^^^^...it
work in many cases. Some believe excessive use of meat is injui.ons,
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increases thg mateijal3,o,ut of which uric acid is formed. By many a func-

tional disorder of the liver, leading "to lithasmia, is regarded as the most

efficient factor. It is quite possible that in persons who habitu ally eat

and drink too much the work thrown upon this organ is excessive, and

tloe'elaboration of certain materials so defective that in their excretion

from the general circulation they irritate the kidneys.

Actual gout, which in England is a common cause of interstitial ne-

phritis, is not an important factor here. On the other hand, the nutri-

tional disorder known as lithsemia is very common, either with or without

dyspepsia. Lead, as is well known, may prodiice renal sclerosis, but it

is a minor factor in comparison with other causes. It is doubtful if

climate has any influence. Purdy regards the cold, moist regions of the

Northeastern States as specially favorable to the disease.

Among factors which may account for the prevalence of chronic

Bright's disease in the better classes in this country may be mentioned

the intense worry and jtrain of business, combined, as they often are,

withTiabite_of hurried and over eating and a "^lack of proper exercise.

Males are more commonly attacked than females. TTnder twenty-five

years of age it is a rare disease ; between twenty-five and forty a few well-

marked cases occur ; between forty and sixty it is common.
Morbid Anatomy.—The kidneys, are usuallj small, and together

may weigh no more than an oiihce and a half. The capsule is thick and
adherent the surface of the organ irregular and coveredT^ith sfnaTTnod-

ules, which have given to it the name of granular kidney. In stripping oif

the capsule, portions of the kidney substance are removed. "'Small cysts'

are frequently seen"-on the surface. The color is usually reddish, often a

very dark red. On section the substance is tough and resists cutting

;

the cortex is thin and may measure no more than a couple of millimetres.

The pyramids are less wasted. The small arteries are greatly thickened
and stand out prominently. The fat about the pelvis is greatly increased.

Microscopically there is seen a marked increase in the connective tis-

sue and degeneration and atrophy of the secreting structures, glomerular
and tubal, the former being most predominant and giving the main char-

acters to the lesion. The following are the most important changes :

(a) An increase in the fibrous elements, widely distributed throughout
the organ, but more advanced in the cortex, particularly in the tissue be-
tween the medullary rays. In the pyramids the distribution of new growth
is less patchy and more diffuse. In the early stages of the process there
is a small-celled infiltration between the tubes and around the glomeruli,
and finally this becomes fibrillated and is seen encircling the tubules and
Bowman's capsules, around the latter often forming concentric layers.

(&) The changes in the glomeruli are striking, and in advanced cases
a very considerable number of them have undergone complete atrophy and
are represented as densely encapsulated hyaline structures. The atrophy
is partly due to changes in the capillary walls and multiplication of cells
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between the loops, partly to extensive hyaline degeneration, and in part,

no doubt, to the alterations in the afferent vessels; The normal glomeruli

usually show some thickening of the capsule and increase in the cells of

the tufts.

(6-) The tubules show changes in the epithelium, which vary a good

deal in different localities. Where the connective-tissue growth is most

advanced they are greatly atrophied and the epithelium may be repre-

sented by small cubical cells. In other instances the epithelium has

entirely disappeared. On the other hand, in the regions represented by

the projecting granules the tubules are usually dilated, and the epithelium

shows hyaline, fatty, and granular changes. Very many of them contain

dSrS masses of epithelial delris and tube-casts. In the interstitial tissue

and in the tubules there may be pigmentary changes due to haemorrhage.

The dilatation of the tubules may reach an extreme gra^e, forming definite

cysts. , . ,. • j-i

(d) The^arteries show an advanced sclerosis. The mtima is greatly

thickened and there are changes in the adventitia and in the media, con-

sisting in increase in the thickness due to proliferation of the connective

tissue, in the latter coat at the expense of the muscular elements.

The view most generally entertained at present is that the essential

lesion is in the secreting tissues of the tubules and the glomeruli, and that

the"connective:tissue overgrowth is secondary to this. Greenfield holds

that the primary change is in most instances in the glomeruli, to which

both the degeneration in the epithelium of the convoluted tubules and the

increase inlhe intertubular connective tissue are secondary.

/ Associated with contracted kidney are general arteno-sclerosis and

hypertr^y of^ the heart. The changes in the arteries have already been

deSibed^n the sectioT^arterio-sclerosis. The hypertrophy of he heart

^

Talmost constant. I do not remember ever to have a well-^^^^^^^^^

instance of contracted kidney without some hypertrophy of the eft ven-

tricle and the enlargement may reach an extreme grade. The wia-

W depend, no doxfbt, in part upon the extent of the diffuse arterial

degeneration and there are instances in which the term cor lov^num may

bfapplied to the enlarged organ. In such cases the ^J^^^^^^^l
confined to the left ventricle, but involves the entire heart The^^P^^^^^^^

tion of this hypertrophy has been much discussed. It was at first held to

be du tl^Ii:.rJ.Lor^ thrown upon the organ - -l^^

blood through the capillary system. Basing his opinion upon the sup-

posed muscular increase in the smaller arteries,

^^'^Jl^^J^
hypertrophy as effort to overcome a sort of stop-cock action of these ves

II which, under the influence of the irritating ingredient -th«
contracted and increased greatly the peripheral resis ance.

J^^^^^^^^^^^^
lieved that the obliteration of a large number of

"

the kidney materially raised the arterial pressure,
^^^'l^^^^^^^^^^

the hypertrophy of the heart; an additional factor, he thought, was the
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diminished excretion of water, which also heightened the pressure within

the blood-vessels.

In our present knowledge the most satisfactory explanation is that

given by Cohnheim, which is thus clearly and succinctly put by Fagge

:

" He gives reasons for thinking that the activity of the circulation through

the kidneys at any moment—in other words, the state of the smaller renal

arteries as regards contraction or dilatation—depends not (as in the case

of the tissues generally) upon the need of those organs for blood, but

solely upon the amount of material for the urinary secretion that the cir-

culatory fluid happens then to contain. This suggestion has bearings

. . , upon the development of hypertrophy in one kidney when the other

has been entirely destroyed. But another consequence deducible from it is

that when parts of both kidneys have undergone atrophy, the blood-flow

to the parts that remain must, cceteris pariius, be as great as -it would

have been to the whole of the organs if they had been intact. But in

order that such a quantity of blood should pass through the restricted

capillary area now open to it, an excessive pressure must obviously be

necessary. This can be brought to bear only by the exertion of more than

the normal degree of force on the part of the left ventricle, combined with

the maintenance of a corresponding resistance in all other districts of the

arterial system. And so one can account at once for the high arterial

pressure and for the cardio-vascular changes that are secondary to it."

Symptoms.—Perhaps a majority of the cases are latent, and are not
recognized until the occurrence of one of the serious or fatal complica-

tions. Even an advanced grade of contracted kidney may be compatible
with great mental and bodily activity. There may have been no symptoms
whatever to suggest to the patient the existence of a serious malady. In
other cases the general health is disturbed. The patient complains of

lassitude, is sleepless, has to get up at night to micturate ; the digestion is

disordered, the tongue is furred ; there are complaints of headache, failing
,

vision, and breathlessness on exertion. ' i

So complex and varied is the clinical picture of chronic Bright's dis-

ease that it will be best to consider the symptoms under the various
systems.

Urinary System.—The amount of urine is usuallyjncreased, and from
two to four litres may be passed. Frequently the patientnEaTto get up
two or three times during the night to empty the bladder, and there is in-

creased thirst. It is for these symptoms occasionally that relief is sought.
It is to be remembered, however, that frequent micturition at night may
be associated with irritability of the prostate and, in certain cases, with
hyperacidity of the urine. The secretion is clear, the mucus cloud is

well marked, but there is no definite sediment. The color is a light yellow,
and the specific gravity ranges from l-QOo to 1-012. Traces of albumin
are found, but may be absent at times, particularly in the early morning
urine. It is often simply a slight cloudiness, and may be apparent only
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with the more delicate tests. The sediment is scanty, and in it a few liya-

'line or granuiar casts, are found. The quantity of the solid constituents

of the urine is, as a rule, diminished, though in some instances the urea

may be excreted in full amount. In attacks of dyspepsia or bronchitis,

or in the later stages when the heart 'fails, the quantity of albumin may

be greatly increased and the urine diminished. Occasionally blood occurs

in the urine, and there may even be hsematuria (S. West). Slight leak-

age, represented by the constant presence of a few red cells, may be pres-

ent early in the disease and persist for years. In other instances there

may be, particularly after exercise, flecks of blood in a pale, smoky urine.

Circulatory System.—The pulse is hard, the tension increased, and

the vessel wall, as a rule, thickened. As already mentioned, a distinction

must be made between increased tension and thickening of the arterial

wall. The tension may be plus in a normal vessel, but in chronic Bnght's

disease it is more common to have increased tension in a stifE artery.

A pulse of increased tension has the following characters
:
It is hard

and incompressible, requiring a good deal of force to overcome it;

it is persistent, and in the intervals between the beats the vessel feels

full and can be rolled beneath the finger. These characters may be

present in a vessel the walls of which are little, if at all, increased m
thickness. To estimate the latter the pulse wave should be obliterated m
the radial, and the vessel wall felt beyond it. In a perfectly normal ves-

sel the arterial coats, under these circumstances, cannot be differentiated

from the surrounding tissue ;
whereas, if thickened, the vessel can be

1 rolled beneath the finger. Persistent high tension is one of the earliest /

and most important symptoms of interstitial nephritis. Tlie cardiac feat-
,

ures' are 'e'Jially important, though often less obvious. HyiDertrophy_ of

;

the left ventricle occurs to overcome the_xesistance ofl:ered_inJh_e artenes.

' T^T^krgement of the heart "ultimately becomes more general. ihe

apexis^displaced downward and to the left; the impulse is forcible and

may be heaving. In elderly persons with emphysema, the displacement

of the apex may not be evident. The first sound at the_ apex may be

duplicated; more commonly the second sound at the aortic cartilage is

accentuated, a very characteristic sign of increased tension. The sound

in extreme cases may have a bell-like quality. In many_ cases a systolic

murmur develops at the apex, probably as a result of relative ^^^^^^ffi^ienc^^^^

It may be loud and transmitted to the axilla. Finally the hyperti ophy

fails, the heart becomes dilated, gallop_ rhythm is present, and the general

condition is that of a chronic heart-lesion.

Bespiratory System.-SuMen oedema of the glottis may occur. Ef-

fusion into the pleura or sudden (Bdema of the lungs may projo fatal.

Acute pleurisy and pneumonia are not uncommon. Bjonchitis is a Ire-

quent accompaniment, particularly in the winter Sudden attack o

oppressed breathing, particularly at night, are not i^^equent. This

often a ursemic symptom, but is sometimes cardiac. The pa lent may s t

up in bed and gasp for breath, as in true asthma. Cheyne-Stokes bieatu
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ing may be present, most commonly toward the close, but the patient

may be walking about and even attending to his occupation.

Digestive System.—Dyspepsia and loss of appetite are common. Severe

and uncontrollable vomiting may be the first symptom. This is usually

regarded as a manifestation of ursemia, but it may be present without any

other indications, and I have known it to prove fatal without any suspi-

cion that chronic Bright's disease was present. Severe and even fatal

diarrhoea may develop. The tongue may be coated and the breath heavy

and urinous.

Nervous System.—Various cerebral manifestations have already been

mentioned under uremia, and they are among the most important of the

features of chronic Bright's disease. Cerebral apoplexy is closely related to

interstitial nephritis. The hasmorrhage may take place into the meninges
or the cerebrum. It is usually associated with marked changes in the

vessels. N^euralgias, in various regions, are not uncommon.

^
Special Senses.—Troubles in vision maybe the first symptom of the/

.
disease. It is remarkable in how many cases of interstitial nephritis the|[

^ condition is diagnosed first by the ophthalmic surgeon. The flame-shaded

hsemorrhages are the most common. Less frequent is diffuse retinitis or

papillitis. Sudden blindness may supervene without retinal changes

—

uremic amaurosis. Auditory troubles are by no means infrequent in chronic

Bright's disease. Ringing in the ears, with dizziness, is not uncommon.
Various forms of deafness may occur.

Skin.—(Edema is not common in interstitial nephritis. Slight puffi-

ness of the ankles may be present, but in a majority of the cases dropsy
do^s not su.pervene^_ When extensive, iHi" almost alwaynthe result of

gradual failure of the hypertrophied heart. The skin is often dry and
pale, and sweats are not common. In some instances the sweat may de-

,
posit a white frost of urea on the surface of tlie skin. Eczema is a com-

,

mon accompaniment of chronic interstitial nephritis. TingKng of the
'

fingers or numbness and pallor^^^^re-aeaar-firigers—are not, as some sup-

;

pose, in any way peculiar to Bright's disease. Intolerable itching of the/
^skinma^bejeresentj and cramps in the muscles areTy'no means "rare.

'T^morrhages are not infrequent
; thus, epismxis''rQay occur andTpfove

^>

serious. Purpura may develop. Broncho-pulmonary haemorrhages are
said, by some French writers, to be common, but no instance of it has
come under my observation. Ascites is rare except in association with
cirrhosis of the liver.

Diagnosis.—The autopsy often discloses the true nature of the dis-

ease, one of the many intercurrent affections of which may have proved
fatal. The early stages of interstitial nephritis are not recognizable. In,'

a patient with increased pulse tension (particularly if the vessel wall
is sclerotic), with the apex beat of the heart dislocated to the left, the
second aortic sound ringing and accentuated, the urine abundant and of
low specific gravity, with a trace of albumin and an occasional hyaline or



^Qg DISEASES OF THE KIDNEYS.

granular cast, the diagnosis of interstitial nephritis may be safely made.

Of all the indications, that offered by the pulse is the most important. .

Persistent high tension with thickening of the arterial wall in a man un- 1

der fifty means that serious mischief has already taken place, that cardio-

vascular changes are certainly, and renal most probably, present. It is

important in the diagnosis of this condition not to rest content with a

single examination of the urine. Both the evening and the moraing secre-

tion should be studied. The sediment should be collected in a conical

glass, aMTn looking for tube-casts a large sjurface shouldjbe eMmmed

M^-Ta tolerably low pow-ef and little Fight. The arterio-sclerotic^idney

may exist for a long time without the occurrence of albumin, or the albu-

min may be in very small quantities. In many cases it is impossible to

differentiate the primary interstitial nephritis from an arterio-sclerotic

kidney, nor clinically is it of any special value so to do. In persons under

forty with very high tension, great thickening of the superficial arteries,

and marked hypertrophy of the heart, the renal are more likely to be sec

ondarv to the arterial changes.

Prognosis —Chronic Bright's disease is an iMin;able_affection, and

the anatomical condTtioiT^n which iTdepeM^e quite as mucTTTeyond

the reach of medicines as wrinkled skin or gray hair. Interstitial

nephritis, however, is compatible with the enjoyment of life for many

years, and it is now universally recognized that increased tension, thick-

ening of the arterial walls, and polyuria with a small quantity of albumin,

neither doom a man to death within a short time nor necessarily interfere

with the pursuits of an active life so long as proper care be taken, i

know patients who have had high tension and a little albumin m the

urine with hyaline casts for ten, twelve, and, in one instance, fifteen years^

Serious indications are the development of uraemic symptoms dilatation of

the heart, the onset of serous effusions, the development of Cheyne-

Stokes breathing, persistent vomiting, and diarrhoea.

Treatmenl-Patients without local indications or m whom the con-

dition has been accidentally discovered should so regulate their hves as to

throw the least possible strain upon heart, arteries, and kidneys. A quiet

ffe without mental worry, with gentle but not excessive ^^-^<^^
dence in an equable climate, should be recommended In addition they

S::?d be toldl keep the bowels regular, tj.e ^^^^J^^f^
bath with friction, and the urinary secretion free by drinkmg daii a

definiteamount of either distilled water or some pleasant mmei-al water.

Alcohol should be strictly prohibited. Tea and coffee- a^^-^^^^^

-The'^diet' should be light and nourishing, and the patient should De

warned no to e:t excessivfly, and not to take meat moi-e than once a^d^

Care in food and drink is probably the most important element m the

treatment of these early cases.
^ „^ nwnv durine the

A mtient in good circumstances may be urged to go awaj dun g t

wintrCnthror, if necessary, to move altogether to a warm equable ch-



CHRONIC BRIGHT'S DISEASE. 797

mate, like that of southern California. There is no doubt of the value in

these cases of removal from the changeable, irregular weather which pre-

vails in the temperate regions from November until April.

At this period medicines are not required unless for certain special

symptoms. Patients derive much benefit from an annual visit to certain

mineral springs, such as Poland, Bedford, Saratoga, in this country, and

Vichy and others in Europe. Mineral waters have no curative influence

upon chronic Bright's disease
;
they simply help the interstitial circulation

and keep the drains flushed. In this early stage, when the patient's con-

dition is good, the tension not high, and the quantity of albumin small,

medicines are not indicated, since no remedies are known to have the slight-

est influence upon the progress of the disease. Sooner or later symptoms
arise which demand treatment. Of these the following are the most im-

portant :

(a) Greatly hicreased Artei'ial Tension.—It is to be remembered that

a certain increase of tension is not only necessary but unavoidable in

chronic Bright's disease, and probably the most serious danger is too

great lowering of the blood tension. The happy medium must be sought

between such heightened tension as throws a serious strain upon the heart

and risks rupture of the vessels and the low tension which, under these

circumstances, is specially liable to be associated with serous effusions. In
cases with persistent high tension the diet should be light, an occasional

saline purge^ould be given, and sweating promoted by means oflioralr
ofThe^hoFBath. IT these measures do not suffice, nitroglycerin may be
tried, beginning with one minim of the one per cent, solution three

times a day, and gradually increasing the dose if necessary. Patients

vary so much in susceptibility to this drug that in each case it must be tested,

the limit of dosage being that at which the patient experiences the physio-

logical effect. As much as ten minims of the one per cent, solution may
be given three times a day. In many cases I have given it in much larger

doses for weeks at a time. I have never seen any ill effects from it. If

the dose is excessive the patients complain at once of flushing or headache.
Its use may be kept up for six or seven weeks, then stopped for a week
and resumed. Its value is seen not only in the reduction of the tension,

but also in the striking manner in which it relieves the headache, dizzi-

ness, and dyspnoea.

{b) More or less anmnia is present in advanced cases, which is best
met by the use of iron. Weir Mitchell, who has had a unique experience
in certain forms of chronic Bright's disease, gives the tincture of the per-
chloride of iron in large doses—from half a drachm to a drachm three
times a day. He thinks that it not only benefits the anemia, but that it

also is an important means of reducing the arterial tension.

(c) Many patients with Bright's disease present themselves for treat-

ment with signs of cardiac dilatation ; there is a gallop rhythm or the heart
sounds have a fcetal character, the breath is short, the urine scanty and
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liiglily albiTminous, and there are signs of local dropsy. In these caces

the treatment must be directed to the heart. A moxping dose of salts or

. calomel may be given, and digitalis in ten-minim; doses^. three or four

times a day. Strychnia may be used with benefit in this condition. In

some instances other cardiac tonics may be necessary, but as a rule the

digitalis acts promptly and well.

(d) Urmnic Symptoms.—Even before marked manifestations are present

there may be extreme restlessness, mental wandering, a heavy, foul breath,

and a coated tongue. Headache is not often complained of, though intense

frontal headache may be an early symptom of uraemia. In this condition,

too, the patient may complain of palpitation, feelings of numbness, and

sometimes nocturnal cramps. For these symptoms the saline purgatives

should be ordered, and hot baths, so as to induce copious sweating. Nitro-

glycerin also may be freely used to reduce the tension. For the ursemic

convulsions, if severe, inhalations of chloroform may be used. If the pa-

tient is robust and full-blooded, from twelve to twenty ounces of blood

should be removed. The patient should be freely sweated, and if the

convulsions tend to recur chloral may be given, either by the mouth or

per rectum, or, better still, morphia. IJrsemic coma must be treated by

active purgation, and sweating should be promoted by the use of pilocar-

pine or the hot bath. For the restlessness and delirium morphia is indis-

pensable. Since its recommendation in urasmic states some years ago,

by Stephen MacKenzie, I have used this remedy extensively and can

speak of its great value in these cases. I have never seen ill effects or any

tendency to coma follow.

VII. AMYLOID DISEASE.

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply an

event in the process of chronic Bright's disease, most commonly in the

chronic parenchymatous nephritis following fevers or of cachectic states.

It has no claim to be regarded as one of the varieties of Bright's disease.

The affection of the kidneys is generally a part of a wide-spread amyloid

degeneration occurring in prolonged suppuration, as in disease of the bone,

in syphilis, tuberculosis, and occasionally leukemia, lead poisoning, and

ffout. It varies curiously in frequency in different localities.

Anatomically the amyloid kidney is largeand pale, the surface smooth,

and the ven^ stellate well marked. On section the cortex is large and

may show a peculiar glistening, infiltrated appearance, and the glomeruli

are very distinct. The pyramids, in striking contrast to the^coitex^areo^

a deep red color. A s^on soaked in dilute tincture of iodine shows spots

of a walnut or-'mahogany brown color. The Malpiglnan tufts and the

straight vessels may be most affected. In lardaceous disease of the kid-

neys the organs are not always enlarged. They may be normal in size or
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small, pale, and granular. The amyloid change is first seen in the Mal-

pighian tufts, and then involves the afferent and efferent vessels and the

straight vessels. It may be confined entirely to them. In later stages of

the disease the tubules are affected, chiefly the membrane, rarely, if ever,

the cells themselves. In addition, the kidneys alveays show signs of diffuse

nephritis. The Bowman's capsules are thickened, there may be glomeru-

litis, and the tubal epithelium is swollen, granular, and fatty.

Symptoms.—The renal features alone may not indicate the presence

of this degeneration. Usually the associated condition gives a hint of the

nature of the process. The urine, as a rule, shows important changes

;

the quantity is increased, and it is pale, clear, and of low specific gravity.

The albumin, is usually abundant, but it may be scanty, and in rare in-

stances absent. Possibly the variations in the situation of the amyloid

changes may account for this, since albumin is less likely to be present

when the change is confined to the vasfe recta*. In addition, to ordinary

albumin globulin may be present. The tube-casts are variable, usually

hyaline, often' fatty or finely granular. Occasionally the amyloid reaction

can be detected in the hyaline casts. Dropsy is present in many instances,

particularly when there is much ansemia or profound cachexia. It is not,

however, an invariable symptom, and there are cases in which it does not

develop. Diarrhoea is a common accompaniment.

Increased arterial tension and cardiac hypertrophy are not usually

present, except in those cases in which amyloid degeneration occurs in the

secondary contracted kidney ; under which circumstances there may be urse-

mia and retinal changes, which, as a rule, are not met with in other forms.

Diagnosis.—By the condition of the urine alone it is not possible to

recognize amyloid changes in the kidney. Usually, however, there is no
difficulty, since the Bright's disease comes on in association with syphilis,

prolonged suppuration, disease of the bone, or tuberculosis, and there is

evidence of enlargement of the liver and spleen. A suspicious circum-

stance is the existence of polyuria with a large amount of albumin in the

urine, or when, in these constitutional affections, a large quantity o^ clear,

pale urine is passed, even without the presence of albumin.
The prognosis depends rather on the condition with which the nephri-

tis is associated. As a rule it is grave.

The treatment of the condition is that of chronic Bright's disease.

VIII. PYELITIS

{Consecutive Nephritis ; Pyelonephritis ; Pyonephrosis).

Definition.—Inflammation of the pelvis of the kidney and the con-
ditions which result from it.

Etiology.—Pyelitis is induced by many causes, among which the
following are the most important : («) The irritation of calculi—a very
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frequent cause, (i) Tubercle, (c) The infectious pyelitis which develops

in fevers, in which an acute inflammation of the pelvis of the kidney may

occur, sometimes hasmorrhagic in .character, more frequently diphtheritic.

(d) The presence of decomposing urine, following pressure upon the ureter

by tumors or bladder-disease. By far the most frequent form of pyelitis is

that which is consecutive to cystitis, from whatever cause. In these cases

the inflammation may not be confined to the pelvis, but pass to the

kidney, inducing pyelonephritis, (e) Occasional causes are cancer, hyda-

tids, the ova of certain parasites, and, according to some, the irritation of

the saccharine urine of diabetes, and the irritation of turpentine or cubebs.

(/) A primary pyelitis or pyelonephritis has been described as coming on

after cold or overexertion, but such cases are extremely rare. The condi-

tion is met with in children (Holt), and in one case which I saw with

Holmes, of Chatham, the pus and the chills, after recurring at intervals

for many months, disappeared after circumcising the boy, who had a very

narrow prepuce.

Morbid Anatomy.—In the early stages of pyelitis the mucous

membrane is turbid, somewhat swollen, and may show ecchymoses or a

grayish pseudo-membrane. The urine in the pelvis is cloudy, and, on

examination, numbers of epithelial cells are seen.

In the calculous pyelitis there may be only slight turbidity of the

membrane, which has been called by some catarrhal pyelitis. More com-

monly the mucosa is roughened, grayish in color, and thick. Under

these circumstances there is almost always more or less dilatation of

the calyces and flattening of the papillae. Following this condition

there may be (a) extension of the suppurative process to the kidney it-

self, forming a pyelonephritis; (5) a gradual dilatation of the calyces

witii atrophy of the kidney substance, and finally the production of the

condition of pyonephrosis, in which the entire organ is represented by a

sac of pus with or without a thin shell of renal tissue, (c) After the kid-

ney structure has been destroyed by suppuration, and the obstruction at

the orifice of the pelvis persists, the fluid portions may be absorbed, the

pus becomes inspissated, so that the organ is represented by a series of

sacculi containing grayish, putty-like masses, which may become impreg-

nated with lime salts.

Tuberculous pyelitis, as already described, usually starts upon the apices

of the pyramids, and may at first be limited in extent. Ultimately the

condition produced may be similar to that of calculous pyelitis. Pyone-

phrosis is quite as frequent a sequence, while the final transformation of

the pus into a putty-like material impregnated with salts, forming the

so-called scrofulous kidney, is even commoner.
^ , „

The pyelitis consecutive to cystitis is usually bilateral, and the kidney

is apt to be involved, forming the so-called surgical hidney-^cnte sup-

purative nephritis. There are lines of suppuration extending along the

pyramids, or small abscesses in the cortex, often just beneath the capsule,
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or there may be wedge-shaped abscesses. The pus organisms either pass

up the tubules or, as Steven has shown, pass by the lymphatics.

Symptoms.—The forms associated with the fevers rarely cause any
symptoms, even when the process is extensive. In mild grades there is

pain in the back or there may be tenderness on deep pressure on the af-

fected^ side. 'Thejirine isjurbid, contains a few mucous and pus cells, and
occasionally blood-corpuscles. The urine is acid, and there may be a trace

of albumin.

Before the condition of pyuria is established there may be attacks of

pain on the afiected side (not amounting to the severe agony of renal colic),

rigors, high fever, and sweats. Under these circumstances the urine,

which may have been clear, becomes turbid or smoky from the presence of

blood, and may contain large numbers of mucus cells and transitional epi-

thelium. These cases are not common, but I have twice had opportunity
of studying such attacks for a prolonged period. In one patient the oc-

currence of the rigor and fever could sometimes be predicted from the
change in the condition of the urine. Such cases occur, I believe, in as-

sociation with calculi in the pelvis.

The statement is not infrequently made that the epithelium in the
urine in pyelitis is distinctive and characteristic. This is erroneous,
as may be readily demonstrated by comparing scrapings of the mucosa of
the renal pelvis and of the bladder. In both the epithelium belongs to
what is called the transitional variety, and in both regions the same coni-
cal, fusiform and irregular cells with long tails are found.

When the pyelitis, whether calculous or tuberculous, has become
chronic and suppurative, the symptoms are :

(1) Pyuria.—The pus is in variable amount, and may be intermittent.
Thus, as is often the case when only one kidney is involved, the ureter
may be temporarily blocked, normal urine is passed for a time, and then
there is a sudden outflow of the pent-up pus and the urine becomes puru-
lent. Coincident with this retention, a tumor mass may be felt on the
side affected. The pus has the ordinary characters, but the transitional
epithelium is not so abundant at this stage and comes from the bladder or
from the pelvis of the healthy side. Occasionally in rapidly advancing
pyelonephritis portions of the kidney tissue, particularly of the apices of
the pyramids, may slough away and appear in the urine

;
or, as in a re-

markable specimen shown to me by Tyson, solid cheesy moulds of the
calyces are passed. Casts from the kidney tubules are sometimes present.
The reaction of the urine is at first acid, and may remain so even when
the pus is passed in large quantities. If it remains any time in the blad-
der or if cystitis exists it becomes ammoniacal. Micturition may be very
frequent and irritability of the bladder may be present.

(2) Intermittent fever associated with rigors is usually present in cases
of suppurative pyelitis. The chills may recur at regular intervals, and
the cases are often mistaken for malaria. Owen-Rees called attention to
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the frequent occurrence of these rigors, which form a characteristic

feature of both calculous and tuberculous pyelitis. Ultimately the fever

assumes a hectic type and the rigors may cease.

(3) The general condition of the patient usually indicates prolonged

suppuration. There is more or less wasting with anemia and a progressive

failure of health. Secondary abscesses may develop and the clinical pict-

ure becomes that of pyemia. In some instances, particularly of tubercu-

lous pyelitis, the clinical course may resemble that of typhoid fever. There

are instances of pyuria recurring, at intervals, for many years without

impairment of the bodily vigor.
, . .

(4) Physical examination in chronic pyelitis usually reveals tender-

ness on the affected side or a definite swelling, which may vaiy much m

size and ultimately attain large dimensions if the kidney becomes enor-

mously distended, as in pyonephrosis.

(5) Occasionally nervous symptoms, which may be associated with

dyspnoea, supervene, or the termination may be by coma, not unlike that

of diabetes. These have been attributed to the absorption of the decom-

posing materials in the urine, and has been called ammonifsmia. A form

of paraplegia has been described in connection with some cases of abscess

of the kidney, but whether due to a myelitis or to a peripheral neuritis

has not yet been determined.

In suppurative nephritis or surgical kidney following cystitis, the pa-

tient complains of pain in the back, the fever becomes high, irregular, and

associated with chills, and in acute cases a typhoid state develops m which

death occurs.
, , j. t

Diagnosis.—Between the tuberculous and the calculous forms ot

pyelitis it may be difficult or impossible to distinguish, except by the de-

tection of tubercle bacilli in the pus. The examination for bacilli should

be made systematically in all suspicious cases. From perinephric abscess

pyonephrosis is distinguished by the more definite character of the tumor,

the absence of oedematous swelling in the lumbar region, and, most impor-

tant of all, the history of the case. The urine, too, in perinephric abscess

may be free from pus. There are cases, however, in which it is difficult

indeed to make a satisfactory diagnosis. A patient whom I saw with

Fussell had had cystitis through her pregnancy, subsequently pus in the

urine for several months, and then a large fluctuating abscess developed

in the right lumbar region. It did not seem possible, either befoie or

during the operation, to determine whether the case was a simple pj'^

nephrosis or whether there had been a perinephric abscess caused by the

^^'suppurative pyelitis and cystitis are frequently confounded. I have

known 'three instances of the former in which penneal sect„
performed on the supposition of the existence of an intractable cystit^^

The two conditions may, of course, coexist and prove
P;;-^;;f

history, the acid character of the pus in many instances, the less frequent
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occurrence of ammoniacal decomposition, the local signs in one lumbar

region, and the absence of pain in the bladder should be sufficient to dif-

ferentiate the affections. In women, by catheterization _oi_ the jireters,^

may be defiuitely_determined whether the pus^ comes from the kidneys or

from the bladder. The cystoscope may be used for this purpose.

Prognosis.—Cases coming on during the fevers usually recover.

Tuberculous pyelitis may terminate favorably by inspissation of the pus

and conversion into a putty -like substance with deposition of lime

salts. When pyonephrosis develops the dangers are increased. Perfora-

tion may occur, the patient may be worn out by the hectic fever, or amy-
loid disease may develop.

Treatmeilt.—In mild cases fluids should be taken freely, particularly

the alkaline mineral waters, to which the citrate of potash may be added.

The treatment of the calculous form will be considered later. Practi-

cally there are no remedies which have much influence upon the pyuria.

Astringents in no way control the discharge, nor have I seen the slightest

benefit from buchu, copaiba, sandal-wood oil, or uva ursi. Tonics should

be given, a nourishing diet, and milk and butter-milk may be taken freely.

When the tumor has formed or even before it is perceptible, if the s)Tnp-

toms are serious and severe, the kidney should be explored, and, if neces-

sary, nephrotomy should be performed.

IX. HYDRONEPHROSIS.

Definition.—Dilatation of the pelvis and calyces of the kidney with

atrophy of its substance, caused by the accumulation of non-purulent

fluids the result of obstruction.

Etiology.—The condition may be congenital, owing to some ab-

normality in the ureter or urethra. The tumor produced may be large

enough to retard labor. Sometimes it is associated with other malforma-
tions. There is a condition of moderate dilatation, apparently congenital,

which is not connected with any obstruction in the ducts. A case of the

kind was shown at the Philadelphia Pathological Society by Daland.

In some instances there has been contraction or twisting of the ureter,

or it has been inserted into the kidney at an acute angle or at a high level.

In adult life the condition may be due to lodgement of a calculus, or to

a cicatricial stricture following ulcer.

New growths, such as tubercle or cancer, occasionally induce hydro-
nephrosis. More commonly, pressure upon the ureter from without, par-

ticularly tumors of the ovaries and uterus. Occasionally cicatricial bands
compress the ureter. Obstruction within the bladder may result from
cancer, from hypertrophy of the prostate with cystitis, and in the urethra
from stricture. It is stated that slight grades of hydronephrosis have
been found in patients with excessive polyuria.

51



g^.^ DISEASES OF THE KIDNEYS.

In whatever way produced, when the ureter is blocked the secretion ac-

cumulates in the pelvis and infundibula. Sometimes acute inflammation

follows but more commonly the slow, gradual pressure causes atrophy of

the papilla with gradual distention and wasting of the organ. In acquired

cases from pressure, even when dilatation is extreme, there may usually be

seen a thin layer of renal structure. In the most extreme stages the kid-

ney is represented by a large cyst, which may perhaps show on its mner

surface imperfect septa. The fluid is thin and yellowish m co or, and

contains tiLs of urinary salts, urea, uric acid, and Bometimes albumin.

The secretion may be turbid from admixture with small quanMies of pus

Total occlusion does not always lead to a hydronephrosis, but may be

follow d by atrophy of the kidney. It appears that when t^e obstr-tj.n

s intermitLt or not complete the greatest dilatation is apt to ollow

The rmay be enormous, and cause an abdominal tumor o the larges

L Tl" condition has even been mistaken for ascites. Enlargemen o^^^

the other kidney may compensate for the defect. Hypertrophy of the left

''t'^^^^^l^^^^^ it may not be noticed. The congenital

easefwhefbSteral usually prove fatal within a few^^^^^
the tumor may not be noticed for some time. It mcieases WoPf^ J
Indte aU the characters of a tumor iu the renal region. I" ^-1'^*

many of the cases, due to pressure hy tumors as m cancer of the ut..us

Tnd enlargement of the prostate, etc., give nse to no syniptoms.
^

There are remarkable instances of int,rmitte„l hydronephrosis m

which the tumor suddenly disappears with the discharge of a large quan-

tity of clear fluid. The sac gradually refflls, and the process may be

rencated fo years. In these cases the obstruction is unilateral
;
a ccatn-

cM stefctu" exists, or a valve is present in the ureter, or the ureter enters

tl'e uroel part of ^e pelvis. Many of the ca.es arc m women and asso-

"'^Tirl—tn'o^re abdomen shows, in unilateral hydronephrosi^
The exammano

moderate size it is readdy

'*™"\rZX"e t "T^^ oonfounded with ovarian or other

TTs t vllg chiuSn it may be mistaken for sarcoma of the kidney

iXioneal glands,L common« ^tC"
„!„ i;fo Aaoiration alone would enable us to umoio

in early lite. Aspirai.io
hvdronephrotio sac is fre-

tween hydronephrosis and tumoi. The 1«S0 hydro p

quently mistaken for ovarian tumor. T^^^^f^^^;
"

iou so thoroughly.

and rarely fills the d«<'P»' f°*°\°' '^^-^/re^^^^^^^ renal tumor,

The ascending colon can often be det.^ ted '
;

and examination per
-^P--"^'f^''''f^^ZZ In doubtf'l cases the

:rit^rs!:rrrLret^^^^^^^
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and the epithelial elements in it may be similar to those found in the pel-

vis of the kidney. In old sacs, however, the fluid may not be characteristic,

since the urinary salts disappear, but in one case of several years' duration
oxalate of lime and urea were found.

Perhaps the greatest difficulty is offered by the condition of hydro-
nephrosis in a movable kidney. Here, the history of sudden disappear-
ance of the tumor with the passage of a large quantity of clear fluid would
be a point of great importance in the diagnosis. In those rare instances
of an enormous sac filling the entire abdomen, and sometimes mistaken
for ascites, the character of the fluid might be the only point of difference.
The tumor of pyonephrosis may be practically the same in physical char-
acteristics. Fever is usually present, and pus is often found in the urine.
In these cases, when in doubt, exploratory puncture should be made.

The outlook in hydronephrosis depends much upon the cause. When
single, the condition may never produce serious trouble, and the inter-
mittent cases may persist for years and finally disappear. Occasionally
the cyst ruptures into the peritontEum, more rarely through the dia-
phragm into the lung. A remarkable case of this kind was under the
care of my colleague, Halsted. A man, aged twenty-one, had, from his
second year, attacks of abdominal pain in which a swelling would appear
between the hip and costal margin and subside with the passage of a
large amount of urine. In January, 1888, the sac discharged through
the right lung.* Reaccumulations have occurred on several occasions
since, and on June 9, 1891, the sac was opened and drained. He re-
mains well (May, 1895), though there is still a sinus through whrch a
clear, probably urinous, fluid is discharged.

The sac may discharge spontaneously through the ureter and the fluid
never reaccumulate. In bilateral hydronephrosis there is a danger that
uraemia may supervene. There are instances, too, in which blocking of
the ureter on the sound side by calculus has been followed by uraemia.
And, lastly, the sac may suppurate, and the condition change to one of
pyonephrosis.

Treatment.—Cases of intermittent hydronephrosis which do not
cause serious symptoms should be let alone. It is stated that, in sacs of
moderate size, the obstruction has been overcome by shampooing. If
practised, it should be done with great care. When the sac reaches a large
size aspiration may be performed and repeated if necessary. Puncture
should be made in the flank, midway between the ilium and the last rib.
If the fluid reaccumulates and the sac becomes large, it may be incised
and drained, or, as a last resort, the kidney may be removed. In women a
carefully adapted pad and bandage will sometimes prevent the recurrence
of an intermittent hydronephrosis.!

* Sowers, New York Medical Record, 1888.

t See illustrative cases in my Lectures on Abdominal Tumors, 1894.
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X. NEPHROLITHIASIS {Renal Calculus).

Definition —The formation in the kidney or in its pelvis of con-

cretions, by the deposition of certain of the solid constituents of the unne.

Etiology and Pathology.-In the kidney substance itself the

separation of the urinary salts produces a condition to which nnfortu-

Xly the term infarct has been applied. Three varieties may be recog-

nLed (1) The nricacid infarct, usually met with at the apices of he

pyramids in new-born children and during the first weeks of life. It is .

readily recognized as a yellowish linear streak m the pyramids and is of

no significance; (2) the urate of soda infarct, sometimes associated with

: at?of ammon\^ which forms whitish lines at the apices of t»mids

and is met with chiefly, but not always, in gouty persons
;
and (3 the

Tme infTrl, forming very opaque white lines in the pyramids, usually m

'"^h!pelvis and calices concretions of the following forms occur
:

(a)

SmaU Jmy particles, renal sand, ranging in size from the individual

.ra^s of thi uric-acid sediment to bodies one or two millimetres m diame-

ir Ti es m^^ be passed in the urine for long periods without producing

Iny symptoms,Lce'they are too fine to be arrested m their downwaid

"^TfLarger concretions, ranging in^size from a smaU pea to a bean, and

either soHtary or multiple in the calyces and peTvis. It is the smaller of

in their passage, produce the ^^i^^^
They may be rounded and smooth, or present numerous uregular projec

The dendritic form of calculus. The orifice of the -e^er may be

blocked by a Y-shaped stone. The pelvis itself may be occupied by the

concretion! which forms a more or less distinct mould. These are the -

mark b^e loral ca^cuU, which form in the pelvis coxnpl^t^^^^^^^

fundibula and calices, the latter even presenting cup-like
^f^^'^'^^l^J'l

respondinc. to the apices of the papilla. Some of these casts m stone of

Ihe'ren^ peMs are'as beautifully moulded as Hp'tl's corrosion prepara-

''°''ohemically the varieties of calculi are : (1) TJric^cid, by far the ni^t

• .nZ which may form the renal sand, the small solitary, or the large

impoia,nt, which ^^yj^ ^^^.^^^^ ,^ooth, and the color"
Triarg^i rulliy stratified and very dense. Usually

thetic acS and the urates are mixed, but in children stones composed of

^^7)tir:fliZwhichformsmulbe^
pointi and spines. They are often very dai^ mcolor^ensel^

£re a mixture of oxalate of lime and uric aci|

r-
(3) Phosphatic calculi are composed of the V^o^^f

e^^^
ammonio-magnesium phosphate, sometimes mixed with a small
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carbonate of lime. They are not common, since the phosphatic salts are
oftener deposited about the uric acid or the oxalate of lime stones.

(4) Eare forms of calculi are made up of cystine, xanthine, carbonate
of lime, indigo, and urostealith.

The mode of formation of calculi has been much discussed. They may
be produced by an excess of a sparingly soluble abnormal ingredient, such
as cystine or xanthine; more frequently by the presence of uric acid in a
very acid urine which favors its deposition. Sir William Roberts thus
briefly states the conditions which lead to the formation of the uric-acid
concretions: high acidity, poverty in salines, low pigmentation, and high
percentage of uric acid. The presence of albumin and mucus may deter-
mine, as Ord suggests, the deposition of the uric acid and thus form the
starting point of a stone. Ova of parasites, blood-clot, casts, and shreds of
epithehum may form the nuclei of stones.

Eenal calculi are most common in the early and later periods of life
They are moderately frequent in this country, but there do not appear
to be special districts, corresponding to the " stone counties " in EnglandMen are more often affected than women. Sedentary occupations seem
to^ predispose to stone. • ' - -

' The effects of the calculi are varied. It is by no means uncommon to
find a dozen or more stones of various sizes in the calyces without any
destruction of the mucous membrane or dilatation of the pelvis A tur
bid urme fills the pelvis in which there are numerous cells from the
epithelial lining. There are cases of this sort in which, apparently, the
stones may go on forming and are passed for years without seriously im-
pairing the health and without inconvenience, except the attacks of renal
colic, btill more remarkable are the cases of coral-like calculi whichmay occupy the entire pelvis and calyces without causing pyelitis but
which gradually lead to more or less induration of the kidney The 'most
serious effects are when the stone excites a suppurative pyelitis and pyo-
nephrosis.

Symptoms.—Patients may pass gravel for years without having an
attack of renal colic, and a stone may never lodge in the ureter. In
other instances, the formation of calculi goes on year by year and the pa^
tient has recurring attacks such as have been so graphically described by
Montaigne m his own case. A patient may pass an enormous number of
calculi. Some years ago I was consulted by a commercial traveller, an
extremely vigorous man, who for many years had repeated attacks of renal
colic, and had passed several hundred calculi of various sizes. His col-

tir^ ^; t^^' ^ p^*^*'^*^ p^^« ^ ^^^s^^ ^^^i^^^i^s, andnever be troubled again. The large coral calculi may excite no symp-
toms. *n a remarkable specimen of the kind, presented to the McGillMedical Museum by J. A. Macdonald, the patient, a middle-aged womandied suddenly with uremic symptoms. There was no pyelitis, but theSidneys were sclerotic.
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»„a! cote ensues whea a atone enters the ureter. An attack may .

set ii. abruptly without apparent cause, or may follow a strain m Mt-

*c ifis chLoterized by agonizing pain, which starts m the flank o

t^e aileoted side, passes down the ureter, and is lelt m the testicle and

Infthe inner die oi the thigh. The pain may also radiate through

the abdomeTand chest, and be very intense in the back. In severe at-

tLks theTe are nausea and vomiting and the patient is ec^^apsed. The

^r^pira on breaks out upon the face and the pulse is feeble and qmck^

rXll may precede the outbreak, and the temperature may rise as high

fo?Ss more graphically described an attack of stone

Montaigne,* who waii a sufferer for many years: Thou art seen to

fweat w'S'paiu,to look pale and *» .'-"W^' '"/T^t ,71

:
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rp^prdt;somLWpauac^gystoju.^^^^^^^^
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=im-r%s:r?^^:*r:^^^
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^I^rTht'^'^^^^^^^^^^

b^rwrSerr:rucr"ppression.
leer compressesboth uretersor involves their or^^^^^^^^^^

:rn:t"ierprr:et;cs^^^

^ftritfoftra^^^^^^^^^^

rarely the kidney becomes
V<^'^f'^J^l'^Z, 7u examination ot the

t^rSru:^ patient ma, .mplain of

' ^wtr«rrii remain iu the ^^^^^^^^^'^^^
and c&raoteristic symptoms, of which the following

^"f) k.X-dlyi^^
* Essays, Book 111, 13.
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ness, but which may be severe and come^n in paroxysms. It is usually on
€he side affected, but may be referred to the opposite kidney, and there are ^ '-^

instances in which the pain has been confined to the sound side. Pains ^ J
of a similar nature may occur in movable kidneys, and there are several v . Lr^K'l
instances on record in which surgeons have incised the kidney for stone") a
and found nonet- In an instance in which pain was present for a couple O'^

of years the exploration revealed only a contracted kidney.

(2) Hmmaturia.—Although this occurs most frequently when the
stone becomes engaged in the ureter, it may also come on when the stones
are in the pelvis. The bleeding is seldom profuse, as in cancer, but in
some instances may persist for a long time. It is aggravated by exertion
and lessened by rest. Frequently it only gives to the urine a smoky hue.
The unne may be free for days, and then a sudden exertion or a prolonged
ride may cause smokiness, or blood may be passed in considerable quantities.

(3) Pyelitis.—{a) There may be attacks of severe pain in the back,
not amounting to actual colic, which are initiated by a heavy chill followed
by fever, in which the temperature may reach 104° or 105°, followed by
profuse sweating. The urine, which has been clear, may become turbid
and smoky and contain blood and abundant epithelium from the pelvis.
Attacks of this description may recur at intervals for months or even
years, and are generally mistaken for malaria, unless special attention is

paid to the urine and to the existence of the pain in the back. This renal
intermittent fever, due to the presence of calculi, is identical with the
hepatic intermittent fever, due to gall-stones, and in both it is important
to remember that the most intense paroxysms may occur without any evi-
dence of suppuration.

[b) More frequently the symptoms of purulent pyelitis, which have
already been described, are present

;
pain in the renal region, recurring

chills, and pus in the urine, with or without indications of pyonephrosis.
(4) PyMna.—There are instances of stone in the kidney in which pus

occurs continuously or intermittently in the urine for many years. On
many occasions between 1875 and 1884 I examined the urine of a phy-
sician who had passed calculi when a student in 1845, and has had pus in
the urine at intervals to 1891, when I last heard from him. In spite of
the prolonged suppuration he has had remarkable mental and bodily vigor.

Patients with stone in the kidney are often robust, high livers, and
goufy. Attacks of dyspepsia are not uncommon, or they may have severe
headaches.

Diagnosis.—Renal may be mistaken for intestinal colic, particularly
if the distention of the bowels is marked, or for biliary colic. The situa-
tion and direction of the pain, the retraction and tenderness of the testicle,
the occurrence of haematuria, and the altered character of the urine are
distinctive features. Attention may again be called to the fact that at-
tacks simulating renal colic are associated with movable kidney, or even
It has been supposed, without mobility of the kidney, with the'accumu-



'g^Q DISEASES OF THE KIDNEYS.

T f +>,P oxalates or uric acid in the pelvis of the kidney. The diag-
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solution of the drug has this power in a marked degree, the amount ex-
creted in the urine as given in the ordinary doses of fifteen grains daily
seems to have very little influence. Several observers have shown that the
percentage of piperazine excreted in the urine, when taken in doses of
from one to .two grammes, has, when tested outside of the body, little or
no influence as a solvent (Fawcett, Gordon).

XI. TUMORS OF THE KIDNEY.

These are benign and malignant. Of the benign tumors, the most
common are the small nodular fibromata which occur frequently in the
pyramids, the aberrant adrenals which G-rawitz has described, and occa-
sionally lipoma, angioma, or lymphadenoma. The adenomata may be
congenital. In one of my cases the kidneys were greatly enlarged, con-
tained small cysts, and numerous adenomatous structures throughout
both organs.

Malignant growths—ra/zcer or sarcoma—m2,j be either primary or
secondary. The sarcomata are the most common, either alveolar sarcoma
or the remarkable form containing striped muscular fibres-rhabdo-myoma
Carcinoma is less frequent, and is of the encephaloid variety.

Primary cancer-mB^mug by this, malignant disease-is not uncom-
mon, and the statistics given by some writers do not represent the fre-
quency with which it is met with, at any rate, in this country. Virehow
gives the ratio to cancer in other parts as one half of one per cent.

The tumors attain a very large size. In one of my cases the left kidney
weighed twelve pounds and almost filled the abdomen. In children they
may reach an enormous size. Morris states that in a boy at the Middlesex
Hospital the tumor weighed thirty-one pounds. They grow rapidly, are
often soft, and haemorrhage frequently takes place into them. In 'the
sarcomata invasion of the pelvis or of the renal vein is common. The
rhabdo-myomas rarely form very large tumors, and death occurs shortly
after birth. In one of my cases the child lived to the age of three years
and a half. The tumor gr&w into the renal vein and inferior cava. A
detached fragment passed as an embolus into the pulmonary artery, and a
portion of it blocked the tricuspid orifice.

Symptoms.—The following are the most important: (1) Ha3ma-
turia. This may be the first indication. The blood is fluid or clotted,
and there may be very characteristic moulds of the pelvis of the kidney and
of the ureter. It would no doubt be possible for such to form in the haema-
turia from calculus, but I have never met with a case of blood-casts of the
pelvis and of the ureter, either alone or together, except in cancer. It is
rare indeed that cancer elements may be recognized as in the urine
ut the numerous specimens which I have examined, in not one have Ifound elements which could be clearly distinguished from the multiform
transitional epithelium constantly present in these cases.
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XII. CYSTIC DISEASE OF THE KIDNEY.

The following varieties of cysts are met with

:

(1) The small cysts, already described in connection with the chronic

nephritis, which result from dilatation of obstructed tubules or of Bow-
man's capsules. There are cases very difficult to classify, in which the

kidneys are greatly enlarged, and very cystic in middle-aged or elderly

persons, and yet not so large as the congenital form.

(2) Solitary cysts, ranging in size from a marble to an orange, or even

larger, are occasionally found in kidneys which present no other changes.

They never give rise to symptoms, though, in exceptional cases, they may
form tumors of considerable size. They, too, in all probability, result

from obstruction.

(3) The congenital cystic kidneys. In this remarkable condition the *

kidneys are represented by a conglomeration of cysts, varying in size from
a pea to a marble. The organs are greatly enlarged, and together may
weigh six or more pounds. In the foetus they may attain a size sufficient

to impede labor. Little or no renal tissue may be noticeable, although in

microscopical sections it is seen that a considerable amount remains in

the interspaces. The cysts contain a clear or turbid fluid, sometimes
reddish brown or even blackish in color, and may be of a colloidal consist-

ence. Albumin, blood crystals, cholesterin, with triple phosphates and
fat d rops are found in the contents. Urea and uric acid are rarely pres-

ent. The cysts are lined by a flattened epithelium. It is not yet accu-
rately known how these cysts originate. That it is a defect in develop-
ment rather than a pathological change is suggested by the fact that it is

often in the embryo associated with other anomalies, particularly imper-
forate anus. Both Shattock and Bland Sutton, who have studied the
question carefully, believe tha,t the anomaly of development is in the fail-

ure of complete differentiation of the Wolffian bodies, which are, as it

were, mixed with the kidneys and give rise to the cysts. Though the con-
dition is congenital, yet from the history of certain cases it is evident that
the organs must increase enormously in size. In a patient of Dr. Alfred
King's, of Portland, Me., a man aged fifty-four, the abdomen presented
nothing abnormal on careful examination three years before his death, but
three months prior to this date there were large bilateral tumors in the
renal regions, which were readily diagnosed as cystic kidneys. The organs
weighed four pounds each.

In & large majority of the eases death occurs, either in utero or shortly
after birth

; but instances are met with afall ages up to fifty or sixty, and
I see no reason to suppose that these are not instances of persistence of
the congenital form.

In the adult the tumors may be felt in the lumbar region as large
rounded masses.
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The symptoms are those of chronic interstitial nephritis Many of the

cases have presented no indications whatever until a sudden attack of

urLia ; others have died of heart-failure. A rare termination m a case

at the University Hospital, Philadelphia, was the rupture of one of tlie

cysts and the production of a perinephritic abscess. The cardio-vascular

changes induced are similar to those of interstitial nephritis. The le t

ventricle is hypertrophied and the arterial tension is greatly increased.

ihole -associated with clironic- Bright's disease t - -P-^-?^^^.;^^"

member that the conglomerate cystic kidney is almost mvariab y bilat-

Tar One kidney may be somewhat larger and more cystic than the

'*^"?he diagnosis can sometimes be made. Great enlargement of both

organs%ith hypertrophy of the left heart and increased arterial tension,

would sueeest the condition.

Operalve interference is not justifiable, I know of an mstanoe m

which one kidne, was removed and the patient died w.th.n twenty-four

'""(4) Occasionally the kidneys and liver present numerous small cgts

scattered through the substance. The spleen also may be 'evolved. Ihe

which the kidneys
^^l^^l'-fJ^^^-Z^U. in the hog; in one

:::\t™:r.he^ar;;:unds,andwasc^^^^^^^^^
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sites.

XIll. PERINEPHRIC ABSCESS.

suppuration in the rn^":—
bowel, most commonly the appendix,

' the pleura,

extension of suppuration ^<>"
pa LuWy in children,
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though the pus may he altogether in iroui.,

—TZ:^:;^;^:^:^:^^^.^ Conege o. Phy«.„s, Hamburgh, vol. Ui.
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peritonseum^ Usually the abscess cavity is large and extensive. The pais

is often .offensive and may have a distinctly faecal odor from contact with

the large bowel. It may burrow in various directions and may burst into

the pleura and be discharged through the lungs. A more frequent direc-

tion is down the psoas muscle, when it appears in the groin, or it may
pass along the iliacus fascia and appear at Poupart's ligament. It may
perforate the bowel or rupture into the peritonaeum, and in some instances

it has penetrated the bladder or vagina.

Post mortem we occasionally find a condition of chronic perinephritis

in which the fatty capsule of the kidney is extremely firm, with numer-
ous bands of fibrous tissue, and is stripped off from the proper capsule

with the greatest difficulty. Such a condition probably produces no symp-

toms.

Symptoms.—There may be intense pain, aggravated by pressure, in

the lumbar region. In other instances, the onset is insidious ; there is no
pain in the renal region, but on the first examination signs of deep-seated

suppuration may be detected. On the affected side there is usually pain,

which may be referred to the neighborhood of the hip-joint or radiate

down the thigh and be associated with retraction of the testis. Sometimes
the pain is referred even to tEe "Ehee-foTnt, as in hip-disease.' The patient

lies with the thigh flexed, so as to relax the psoas muscle, and in walking
throws, as far as possible, the weight on the opposite leg. According to

Gibney, the patient keeps the spine immobile, assumes a stooping posture

in walking, and has great difficulty in voluntarily adducting the thigh.

There may be pus in the urine if the disease has extended from the

pelvis or the kidney, but in other forms the urine is clear. AVhen pus has
formed there _are usuallychills with irregular fever_ and_sweatsr~Dh ex-

ainination, deep-seated induration is felt between the last rib and the crest

of the ilium. Bimanual palpation may reveal a distinct tumor mass.

(Edema or puffiness of the skin is frequently present.

The diagnosis of perinephric abscess is usually easy, and in any case

when doubt exists the aspirator needle should be used. We cannot always
differentiate the primary forms from' those cfiie to perforation of the kid-

ney or of the bowel. This, however, makes but little difference, for the

treatment is identical. It is usually possible by the history and examina-
tion to exclude disease of the vertebra. In children the condition is often

mistaken for disease of the hip-joint, but the pain is higher, and there is

an entire absence of fulness and tenderness over the hip-joint itself.

From whatever cause produced, the indications for treatment are iden-
tical—early, free, and permanent drainage.



SECTION VIII.

DISEASES OF THE l^ERYOUS SYSTEM.

1. GENERAL INTEODUCTION.

li. diseases of the nervous system it is of tlie greatest importance to
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GENERAL INTRODUCTION. 817

ripheral nerves. In this way the different parts of the central nervous sys-

tem are brought into relation with each other and with the rest of the
body. In many cases the connections are extremely complicated and have
only just begun to be unravelled, but, fortunately for the clinician, the
nervous mechanism upon wliich motion depends is the best understood
and is the simplest.

A motor impulse starting from the brain cortex must pass through at
least two neurons before it can reach the muscles, and we therefore speak
of the motor tract as being composed of two segments—an upper and a
lower segment. The neurons of the lower segment have the cell bodies
and their protoplasmic processes in the different levels of the anterior
horns of the spinal cord and in the motor nuclei of the cranial nerves.
The axis-cylinder processes of the lower motor neurons leave the spinal
cord in the anterior roots and run in the peripheral nerves, to be distrib-
uted to all the muscles of the body, where they end in arborizations in the
motor end plates. These neurons are direct—that is, their^cell bodies,
their processes, and the musclesla whicrthey end are all on the same side
of the_body. ' '

—"

The neurpns_of^the_ripper motor seg-

ment have their cell bodierand protoplas-

mic processes in the cortex of the brain
about the fissure of Rolando. Their axis-

cylinder processes run in the white matter
of the brain through the internal capsule
and the peduncles into the pons, medulla,
and cord, ending in arborizations around
the protoplasmic processes and cell bodies
of the lower motor neurons. The upj)er
segment is a crossed tract—that is to say,

the^neurons which compose it have their

protoplasmic processes and cell bodies on
one side of the body, whereas their ax|s-
cylinder processes cross the middle line,

to end about cell bodies of the lower mo-
tor neurons on the opposite side of the
body. -~——~

Motor impulses starting in the left side
of the brain cause contractions of muscles
on the right side of the body, and those
from the right side of the brain in muscles
of the left side of the body. The motor
path is crossed, and the crossing takes
place in the upper segment (Figs. 1 and 3)
even the simplest, requires the activity of many neurons. In the"prod uJ-
tion of each movement special neurons are brought into play in a definite

Fig. 1.—Diagram of motor path,

showing the crossing of the

path, which takes place in

the upper segment. (Van Ge-
huchten, colored.)

Every muscular movement,
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combination, and whenever these neurons act in this combination tliat

specific movement is the result. In other words, all the movements of

the body are represented in the central nervous system by combinations

of neurons—that is, they are localized. Muscular movements are local-

ized in every part of the motor path, and in cases ^f disease of the nerv-

ous system a study of the motor defect often enables one to fix upon the

site of the process, and 'it would be hard to overestimate the importance
of'a "thorough knowledge of such localization.

The axis-cylinder processes of the lower motor neurons run in the pe-

'

ripheral nerves. Each nerve contains processes which are supplied to defi-

nite muscles, and we have in this way a peripheral localization. (See sec-'

tions on Diseases of the Cranial and Spinal Nerves.)

The axis-cylinder processes which run in the peripheral nerves leave the

central nervous system from its anterior aspect. The anterior roots of the

spinal cord are from above down, collected into small groups, which, after

joining with the posterior roots of the same level of the cord, leave the
spinal canal between the vertebrse as the spinal nerves. That part of the
cord from which the roots forming a single spinal nerve arise is called a
segment, and corresponds to the nerve which arises from it and not to the
vertebra to which it may be opposite. The axis-cylinder processes which
go to make up any one peripheral nerve do not necessarily arise from the
same segment of the spinal cord; in fact, most peripheral nerves con-
tain processes from several often quite widely separated segments, and so
it happens that the movements are represented in the spinal cord in a
different manner—that is, there is spinal localization, or, better, lower

ll level localization, since it also includes the motor nuclei of the cranial
nerves.

Our knowledge of the localization of the muscular movements in the
gray matter of the lower motor segment is far from complete, but enough
is known to aid materially in determining the site of a spinal lesion. A
number of tables have been prepared by different observers to represent
our present knowledge of this subject. They differ from each other in
minor details, but agree in the main. The following is the table prepared
by Starr, iu which the names of the muscles are given whose movements
are represented in each of the spinal segments. Movements, not muscles,
are localized in the central nervous system, a point carefully to be borne
in mind by the student.

Localization oftlie Functions of the Segments of the Spinal Cord.

Segment. Muscles. Reflex. Sensation.

II and
III C.

Sterno-mastoid.
Trapezius.
Scaleni and neck.
Diaphragm.

Hypehondrium (?).

Sudden inspiration pro-
duced by sudden press-
ure beneath the lower
border of ribs.

Back of head to ver-
tex.

Neck.
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Sbgment.

IV C.

MUBOLBS.
Reflex.

V c.

Diaphragm.
Deltoid.

Biceps.
Coraco-brachiahs.

Supinator longus.

Rhomboid.
Supra and infra spinatus.

Deltoid.

Biceps.
Coraco-brachialis.

Brachialis anticus.

Supinator longus.

Supinator brevis.

Rhomboid.
Teres minor.
Pectoralis(clavicular part)

Serratus raagnus

Sensation.

Neck.
Upper shoulder.Pupil. 4th to 7th cer-

Dilatation of the' pupil Outer arm.

produced by irritation

of neck.

VI C.

Scapular.

5th cervical to 1st dorsal.

Irritation of skin over the

scapula produces con-

traction of the scapular

muscles.

Supinator longus.

Tapping its tendon m
wrist produces flexion

of forearm.

Biceps.
Brachialis anticus.

Pectoralis(clavicular part).

Serratus magnus.

Triceps.
. ,

Extensors of wnst ana

fingers.

Pronators.

VII C. Triceps (long head).

Extensors of wrist

fingers.

Pronators of wrist.

Plexors of wrist.

Subscapular.
Pectoralis (costal part).

Latisimus dorsi.

Teres major

and

Back of shoulder and

arm.
Outer side of arm

and forearm, front

and back.

Triceps.

5th to 6th cervical.

Tapping elbow tendon

produces extension ot

forearm.
Posterior wrist.

6th to 8th cervical.

Tapping tendons causes

extension of hand.

Outer side of fore-

arm, front and

back.

Outer half of hand.

Anterior wrist.

7th to 8th cervical.

Tapping anterior tendons

causes fiexion of wrist.

Palmar. 7th cervical to

1st dorsal.

Stroking palm causes

closure of fingers.

Inner side and back

of arm and fore-

arm.
,

Radial half ot the

hand.

VIII C.

I D.

Plexors of wrist and fin-

gers. ,

Intrinsic muscles' of hand.

II to

XII D.

Extensors of thumb.

Intrinsic hand muscles.

Thenar and hypothenar

eminences.

1 L.

Muscles ot back and abdo-

men.
Erectores spinse.

Porearm and hand,

inner half.

Porearm, inner half.

Ulnar distribution to

hand.

Epigastric. 4th to 7th

dorsal.

Tickling mammary re-

gions causes retraction

of epigastrium.
I Abdominal. 7th to Hth

dorsal.

Stroking side of abdomen

causes retraction of

belly.

Skin of chest and

abdomen in bands

running around
anddownward.cor-
responding to spi-

nal nerves.

Upper gluteal region.

Uio-psoas.
Sartorius.

Muscles of abdomen.

Cremasteric. 1st to 3d

lumbar. .

Stroking inner thigh

causes retraction ot

scrotum.

Skin over groin and

front of scrotum.
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Segment. Muscles. Reflex . Sensation.

II L. Ilio-psoas. Sartorius.
Flexors of knee (Remak).
Quadriceps femoris.

Patella tpnrlnii

Stroking tendon causes
extension of leg.

WUWdl oiUH Ui tlllgil.

Ill L. Quadriceps femoris.
Inner rotators of thigh.
Abductors of thigh.

Front and inner side

of thigh.

IV L. Abductors of thigh.

Adductors of thigh.

Flexors of knee (Perrier).

Tibialis antieus.

Gluteal. 4th to 5th lum-
bar.

Stroking buttock causes
diiTinlincr h^ fnlrl r»fv^iiia^Aiug ill ±(J1U UL
buttock.

Inner side of thigh
and leg to ankle.

Inner side of foot.

V L. Outward rotators of thigh.
Flexors of knee (Ferrier).

Flexors of ankle.
Extensors of toes.

Back of thigh, back
of leg, and outer
pax L Oi iOOt.

I to 11

S.

Flexors of ankle.
Long flexor of toes.

PeroniBi.

Intrinsic muscles of foot.

Plantar.

Tickling sole of foot
causes flexion of toes
and retraction of leg.

Back of thigh.
Leg and foot, outer

side.

Ill to

V S.

Perineal muscles. Foot reflpT Aphillpa

tendon.
Overextension of foot

causes rapid flexion

;

ankle-clonus.
Bladder and rectal centres.

oiviii (jvci fcucruiii.

Anus.
Perinasum. Genitals.

The above table refers only to localization in the spinal cord. The
manner in which movements are represented in the pons and medulla is

about as follows. This table is constructed from above downward in ref-
erence to the motor nuclei of the cranial nerves

:

Nuclei.

III.

IV.

VI.

Sphincter. Ciliary muscles.
Levator palpabraj superioris. Rectus internus (in convergence)
Rectus superior. Rectus inferior.
Obliquus inferior.

Obliquus superior.

(Upper facial grouj^.)

\

Rectus externus. Rectus
inter, of opposite side
in lateral movements.

y j (Associated movement of levator palpabrse.)

( Muscles of lower jaw.

XII. i (Lower facial group).

1
Muscles of tongue.

VII.—Facial muscles.

IX.

X.
XL

Muscles of pharynx.
Muscles of oesophagus.
Muscles of larynx.

Cerebral Motor Localization.—The cell bodies of the upper motor
neurons are found in the brain cortex about the fissure of Rolando, and
It 18 in this region that we find the movements of the body again repre-

'

sented. The clinical studies of Hughlings Jackson, and the experiments
of Hitzig and Fritsch, and of Terrier, laid the foundation for the great
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mass of most excellent work which has been done upon this subject. We

„ch to Victor Horsley and his associates for their careful wo,-k m

tMs direction, and the following description is based largely upon thexr

be c ^
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operations on human beings have confirmed the results of experiments
upon animals.

The moto^- area comprises the ascending frontal convolution, and to a
less extent the ascending parietal convolu tion, the hinder part of the three
frontiil convolutions and the paracentral lobule. In the orang-outang and
m^an-trot-every part of this region is excitable bv electrical stimulation.
The movements are quite sharply localized, and there are inexcitable
areas between the areas of representation of the larger divisions of the
body. The diagram (Pig. 3) shows the centres as given by Beevor and
Horsley. Certain landmarks are important. The genu of the fissure of
Eolando, which when present in man is found at a point about midway or
even higher between the upper margin of the hemisphere and the fissure!
of Sylvius, marks the boundary between the area of representation of the
arm from that of the face. The level of the superior frontal sulcus indi-
cates the division of the leg from the arm area. From above_d_own the
areas of representation occur in this order: leg, arm, face. "Those of the
leg and arm occupy the upper hairorthe convolution, and that for the
face is spread out over the lower half.

The diagram indicates theTocalization of
the movements of the different parts of
the extremities.

The centres for the trunk are, accord-
ing to Schafer, situated in the marginal
gyrus just within the longitudinal fissure

in the paracentral lobule. In man the
motor speech centre jsjocalized in tlie

posteor part'^of^the left third frontaT
convolution.

"The axis - cylinder processes of the
upper motor neurons after leaving the
gray matter of the motor cortex pass into
the white matter of the brain and form
part of the corona radiata. They con-
verge and pass between the basal gan-
glia in the internal capsule. Here the
motor-axis cylinders are collected into a
compact bundle—the pyramidal tract-
occupying the knee and anterior two
thirds of the posterior limb of the inter-
nal capsule. The order in which the

.'pPTi;6

Pig. 4.—Diagram of motor and sen-
sory representation in the inter-

nal capsule. NL., Lenticular
nucleus. NC, Caudate nucleus.
THO., Optic thalamus. The mo-
tor paths are red and black, the
sensory are blue.

movements of the opposite side of the
body are represented here is given in
Pig. 4.

trJl'I ^r'"? ''^^^^ ^"^'"""^ ''^P^^^^ °f the pyramidaltract leave the hemisphere by the crus, in which they occupy a lower and
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median position (Fig. 6). The movements of the tongue and lips are

^^Tstn rrlt; «:::rns, some o* its a.is.o,iinderp_
leavtrndirthe middle line to end in ^'^^^l^^^fZ-

cleus of the third nerve

on the opposite side;

and in this way, as the

pyramidal tract passes

down, it gives ofi at

different levels fibres

which end in the nu-

clei of all the motor

cranial nerves on the

opposite side of the

body. From the crus,

the pyramidal tract

runs through the pons

and forms in the me-

dnUa oblongata the anterior
PJ'-^^j:;'^tres"rthterlti

r:re:rrea itiars::
opoZi o4e .res .u.

are left cross, decussat-

ing with those fe'om the

opposite pyramid, and

pass into the opposite

side of the spinal cord,

forming the crossed py-

ramidal tract of the lat-

eral column (Fig. 6, 1).

The smaller number of

• fibres which do not at

this time cross, descend

in the anterior column

of the same side, form-

ing the direct pyramidal

tract, or Tiirck's column

(Fig. 6, 2).

At every level of the

spinal cord axis -cylin-

der processes leave the

crossed pyramidal tract

,1 V\f

p., e._Di.gram 0'oross.section o< spina, cord sho-

,„g motor,
»°VT:So ySlSaiU. 3.

pyramidal tract. 3, Ant no P)
^^^^^

Posterior columns. 4. unxi ci-

,„f„„.i.tcral

-X'ltTtrTvaAHL, CO,.

ored.)

crossed pyramidal tract ^ :^-gg of the lower

to enter the anterior horns and end abou the c
^^^^^^^^^^^^ ^^^^

motor neurons. The tract d.m.njbesm s e .om
^^^^^^

^^^^.^^^

fibres of the direct pyramidal tract cioss at ame
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white commissure, and also end about cells in the anterior horns on the

opposite side of the cord. This tract usually ends about the middle of the

dorsal region of the cord.

The path for sensory conduction is more complicated than the motor
path, but in its simplest form it is also~composed of two neurons, one
above the other—an upper and lower sensory neuron. The cell bodies of

the lower neurons are in the posterior spinal ganglia and the ganglia of

the sensory cranial nerves. These ganglion cells have a special form,
having apparently but a single process, which, soon after leaving the cell,

divides in a T-shaped manner, one portion running into the central nerv-
ous system and the other to the periphery of the body. Embryological
and comparative anatomical studies have made it probable that these cells

really have two processes, which run together for a short time and then
separate to go in opposite directions. The process which conducts toward
the cell represents the protoplasmic processes, while that which conducts
away from the cell is the axis-cylinder process. In the peripheral sensory
nerves we have, then, the protoplasmic process of the lower sensory neu-
rons. These start in the periphery of the body from their various special-

ized end organs. The axis-cylinder processes leave the ganglia and enter
the spinal cord by its posterior roots. After entering the cord each axis-

cylinder process divides into an ascending and a descending branch, which
run in the posterior columns. The descending branch runs but a short
distance, and ends in the gray matter of the same side of the cord. It

gives off a number of collaterals, which also end in the gray matter. The
ascending branch may end in the gray matter soon after entering, or it

may run in the posterior columns to the medulla, and end in the nuclei
of these columns. In any case it does not cross the middle line. The
lower sensitive neuron is direct. The cells about which the axis-cylinder
processes and their collaterals of the lower sensitive neuron end are of
various kinds. In the first place, some of them end about the cell bodies
of the lower motor neurons, forming the path for reflexes. They also end
about cells whose axis-cylinder processes cross the middle line and run to
the opposite side of the brain. In the spinal cord these cells are found in
the different parts of the gray matter, and their axis-cylinder processes run
in the opposite antero-lateral ascending tract (Fig. 6, 6).

In the medulla the nuclei of the posterior columns contain for the
most part cells of this character. Their axis-cylinder processes, after cross-
ing, run toward the brain in the bundle of the fillet, which is also joined
by the fibres of the antero-lateral ascending tract. This is probably the
most important path of sensory conduction, and may be looked upon as
containing the upper sensory neurons (Pig. 5, sensory). It is a crossed
tract. Exactly how these processes end in the cerebral hemispheres is
not known. Their position in the crus and internal capsule is shown in
Fig. 4. The lower sensory neurons have other endings, two of which
must be mentioned

; those about the cells in Clarke's column, the axis
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r of which run in tlie direct cerehellar tract of the same side

nd thot> which end ahout cells whcse axis-cylinder proces.^

Srarcas'S TZ, LdV this
.

resentation. (See -tion t^Z^^^^^^' ^ "

roots or spinal segments. In .S'**"/
the limhs is pic-

belief. His more recent i'-^r /'^^l^aLr Sciences, Jnne, 1895.

tared in the American Journal of «^ »f<''°'' ^^eY are also the

'
^"tioVtrri:^^;:: : d^uLlftendernL in .isoeral

rL'sm": Ipplran^l. The ^^^^^^Z:^
iu man conducted toward the hram,

P'f
»

^nter-

the cord-that is, the path crosses ° *
"f"^* fconducted on the

%t-—tiou o~^,'xf;:i::i^^^^^^^^^

::r\e:rsti
^--^^ ^-"-^ -"^^

sensori-motor region.
underlie the special

The paths for the cond.d.on * ^tunnU^^^^
^^^^.^ it is only

:e"h£: t^ ZTioZ:: L.. of the cortical representation of

nirarLpressionsare.loca,i.edint^^^^^^^^^^^

visual ce-ntre is on the mes.al surface «
^^j;,,, j^at there is

sented the opposite Iralf-visual ^^^-^^^''^Zi^'U lobe, in which

another Irigher centre on the
'>']^\'"'^'^°^'^^^ii however this ma,

the vision of the opposite eye is

"Y;,'',̂1^ o he left hemisphere is a

, be, it seems certain that the ^g"!*^^?"' °'
"Is of the meaning of

^

pa;t of the brain in which
^'^J^^^^^'^:^:^::'

This is designated

letters, words, figures, and indeed of •dUeen <> )
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memories are localized somewhat in_fi;ont_of those for words (Fig. 3).
Tas^Tand^smell are localizea"mlhe~unHnate gy

'

Topical Diagnosis.—The successful diagnosis of the position of
a lesion in the nervous system depends upon a careful and exhaustive
examination into all the symptoms that are present, and then endeav-
oring with the help of anatomy and physiology to determine the place,
a disturbance of which might produce these symptoms.

The abnormalities of motion are usually the most important localizing
symptoms, both on account of the ease with which they can be demon-
strated, and also because of the comparative accuracy of our knowledge of
the motor path.

Lesions in any part of the motor path cause disturbances of motion. If
destructive, the function of the part is abolished, and as the result there

paralysis. If, on the other hand, the lesion is an irritative one the
,

structures are thrown into abnormal activity, which produces ainormal
muscular contraction. The character of the paralysis or of the abnormal
muscular contraction varies with lesions of the upper and lower motor

,

:segment, the variations depending, first, upon the anatomical position of
the two segments

;
and, secondly, upon the symptoms which are the result

of secondary degeneration in each of the segments.

(«) Lesions of the Lower or Spino-muscular ^^gm%Tit.—Destructive
Lesions.—It has been stated above that the nutrition of all parts of a
neuron depends upon their connection with its healthy cell body; and if
the cell body be injured, its processes undergo degeneration, or if a por-
tion of a process be separated from the cell body, that part degenerates
along Its whole length. This so-called secondary degeneration plays a
very important r61e in the symptomatology.

In the lower motor segment the degeneration not only affects the axis-
cylinder processes which run in the peripheral nerves, but also the muscle
hbres m which the axis-cylinder process end. The degeneration of thenervja^dj^^ evident, first, by the^uiscles beco^ng smaller
f^^iflibby, and^econdiyrb^nge-m their normal reaction to electrical
stimulati^. The degenerated nerve-giTes Tlo-response to'either the gal-
vanic oi-the faradic curren-tTan-^fBe-muscle^ doeTnot" respond to faradic
.stimuiaf^n, but reacts in-a characteristic manner to the galvanic current
The contraction, instead of being sharp, quick, lightning-like, as in that
ot a normal muscle, is slow and lazy, and is often produced by a weaker
current, and the anode-closing contraction may be greater than the cathode-
c osing contraction. This is the reaction of degeneration, but it is notalways present in the classical form. The essential feature is the slow

present the muscle is degenerated.

...'f'
irritability, or muscle reflex, and the muscle tonus de-

CntrtL
^-t<;g-^y of the reflex arc, of which the lower motor seg-ment IS the efferent hmb, and m a paralysis due to lesion of this segment
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the muscle rottexes (tendon reftexes) are abolished and there is a dimin-

al,„ give oertam pecuharito '°
lesions o? the upper seg-

help to distinguish them from those ""i'™"
, ; jhe lower

of the spinal eord to its te™"''''" "PP""^^
pe^ P^^^^^^

-rves to every

and their axis-eylinder processes run *^ P^^'?^^
„^ ,,,, ^My

muscle in the body; *^'=°7°^'
'';4tTarriysis of only a few

separated from each other an a oca - n-^-
J„ the body,^ .

muscles or groups of muscles, anu u
„„_,.„f The muscles which

, is the ease where lesions affect the upper segment 11,

arc paralyzed indicate whether ^^^vr^^ntei difler-

spinal cord ; for, as we have seen ^^ov ,
he muscles a p

^ ^
: ently in the peripheral nerves and in the spina cord J

which ma, --^7,: ^rataX of a lesion

a local diagnosis T*""^
'""if the paralyzed muscles arc all supplied by

of the lower motor segment if the P"™?"
^ by that nerve,

one nerve, and the anaesthetic area o the
^''mJ -fP^^, ^he other

it is evident that the lesion must be " *e ner

I hand, if the muscles paralyzed -;™t ^pphed by
g^^^^^^.^ ^^^^

'-rstrX-of^:r,:eelbie), it is .naUy Clear that the

LTon must he of the cord itself o-*" "^^^Lesions of this seg-

Irritative Lesions of the Lower Motor Segment
knowledge

ment cause comparatively few ^3'™P'o--f '^^

on the point is neither extensive ™r accurate^ / ''^atio'rl^ri^Shary

which are so eommcn in """^oles ™tog^tS^ae^^^^^^
p,o.

due-To stimulation cf *he-el bodies m^^^^^^
aris-cylinder processes

gressive muscular atrophy, or of «™^™n ° ^^^^

i th4.peripheraLnerves, as in neu^^^^^ oon-

rcots' as they leave the oo-« ne"0-jste- J^^^^^^^^.^^
^^^^

tractions in the muscles supplied by them. Oe
^^^^

of which laryngismus »t>;f'"y to abnormal activity in the

tetany also belong, are believed ^e due t
H„ghliugs

lower motor centres. These are the lowes^ 1

„j j^^,,.,,, act particu-

Jackson. Certain poisons, as stiychnia ana

latly upon these centres. , ^^gnont may be in-

I
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meningitis, injuries, haemorrhages and tumors of the medulla and cord or
their membranes, lesions of the gray matter of the segment, anterior polio-
myelitis, progressive muscular atrophy, bulbar paralysis, ophthalmoplegia,
syriugo-myelia, etc.

{b) Lesions of the Upper Cerebro-Spinal Motor ^QgmQT^t—Destructive
lesions cause, as in the lower motor segment, paralysis, and here again the
secondary degeneration whichjollowsjhe lesion gives to the paralysislts
distmctive characteristics.

^
In. this case_the paralysis is accompanied^byi

I a spastic condU^ m an_^exaggeratio5-ofmuscle reflex aiSHlSlS:'
crease i£tEe-tension of the muscle. It Ts n"5t'accuriiteI7known how the
degeneration of the pyramidal fibres causes this excess of the muscle
reflex. The usual explanation is, that under normal circumstances the
upper motor centres are constantly exerting a restraining influence upon
the activity of the lower centres, and that when the influence ceases to
act, on account of (disease of the pyramidal fibres, the latter take on in-
creased activity, which is made manifest by an exaggeration of the muscle
reflex.

We have seen that the neurons composing each segment of the motor
path are to be considered as nutritional units, and therefore the secondary
degeneration in the upper segment stops at the beginning of the lower
J^or this reason the_musclesjaralyzed by lesions in the upper segment do
not undergo degenerative^trophy_, nor do they show any mTrked''change~'m their electrical reactions.

The separate parts of the upper motor segment lie much more closely
together than do those of the lower segment, and therefore a small lesionmay cause paralysis in many muscles. This is more particTrkri3rtriIe~in
the internal capsule, where all the axis-cylinder processes of this segment
are collected into a compact bundle-the pyramidal tract. A lesion in
this region usually causes paralysis of all the muscles on the opposite side
of the body-that is, hemiplegia. The pyramidal tract continues in a
compact bundle, giving off fibres to the motor nuclei at different levels a
lesion anywhere in its course is followed by paralysis of all the muscles

r whose nuclei are situated below the lesion. When the disease is above the
d^cussat^^^^ the paralysis is on the opposite side^of-tTie body

; wTTeiTeL^^
theparalyzedmiiscles are on the same side as the lesion. Abo^Thfln-
ternal capsul^the path is somewhat more separated, and in the cortex the
centres for the movements of the different sections of the body are com-
paratively far apart, and a sharply localized lesion in this region may causea more limited paralysis, affecting a limb or a segment of a limb-the cere-bi^ inonoplegias

;
but even here the paralysis is not confined to an indi-vmual muscle or group of muscles, as is commonly the case in lower seg-ment paralysis (see Fig. 3 and explanation).

To sum up, the paralyses due to lesions of the cerebro-sninal mntm-segment- wide-spread, often hemiplegic
; the paralyzed musrlC-tic (the tendon reflexes exaggerated), they do not undergo degenerative

f
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atrophy, and they do not present the degenerative reaction to eleetrical 1,

an exception to the above statement-that is, P-^?-

which follow a complete transverse lesion ol the spmal cord. Here the

hfl^ra e"^^onrse completely paralyzed, but ir>stead of bemg spast.c fte, ,

Sacc d and the deep ieflexes are absent. - The-re is, however,- nrarEed -

a ophyt the mnscles, and the, react normally f«tne> y. There 3

no satisfactory explanation of why the reflexes should be abolished unde||

MtativXlons of the Upper Motor SegmeBt.-Our knowledge of

fWus irconflned for the most part to those acting on the motor

''""I t'he°f next involve thL of the arm and hand, and then

rt eor^lsion is usually accompanied by sensory phenomena

''"^*°"°"^Vlf^::::ro»trot^™::ei"::rbth destructive and irri.

. it d roy ft
'-"

e cells of a certain centre, and either m

tto IrowVorCS presence throw into abnormal aetmty those of

the surrounding centres.
diseases of tlie'

upper ^^-^'^t:^^.:^.^^^^^-
bram and spinal coid, especially in

j ,

j; progressive

:::s^rpr^;«^^^^^^^^

^^Lxrof^^b^rt^^r^^

lociring symptoms! which should be always looked for.



II. DISEASES OF THE N^EEVES.

I. NEURITIS {Inflammation of the Nerve Fibres).

Neuritis may be localized in a single nerve, or general, involving a
large number of nerves, in which case it is usually known as multiple
neuritis or pohjneurit is.

'Etiology.—Localized neuritis arises from {a) cold, which is a very
frequent cause, as, for example, in the facial nerve. This is sometimes
known as rheumatic neuritis. (5) Traumatism—wounds, blows, direct
pressure on the nerves, the tearing and stretching which follow a disloca-
tion or a fracture, and the hypodermic injection of ether. Under this
section come also the professional palsies, due to pressure in the exercise
of certain occupations, (c) Extension of inflammation from neighboring
parts, as m a neuritis of the facial nerve due to caries in the temporal bone
or m that met with m syphilitic disease of the bones, disease of the ioints,'
and occasionally in tumors.

Multiple neuritis has a very complex etiology, the causes of whichmay be classified as follows : {a) The poisons of infectious diseases, as in
leprosy, diphtheria, typhoid fever, small-pox, scarlet fever, and occasion-
ally m other forms

;
{b) the organic poisons, comprising the diffusible

stimulants, such as alcohol and ether, bisulphide of carbon, and naphtha,
and the metallic bodies, such as lead, arsenic, and mercury; {c) cachectic
conditions, such as occur in anaemia, cancer, tuberculosis, or marasmus
from any cause; {d) t^a..,endemic_ne^^^ or beri-beri; and (e) lastlv
there are cases in which none of these factors prevaTlT butlhe disease setsm suddenly after overexertion or exposure to cold.

Morbid Anatomy.-In neuritis due to the extension of inflamma-
tion the nerve is usually swollen, infiltrated, and red in color. The in
flammation may be chiefly perineural or it may pass into the deeper
Vonion-^int^rstitial neuritis-in which form there is an accumulation oflympiioid elements between the nerve bundles. The nerve fibres them
selves may not appear involved, but there is an increase in the nuclei of
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thP slie-ith of Schwann. The myelin is fragmented, the nuclei of the in-

te^odafcet^ swollen, and the axis cylinders present vancos.t.es or

underg granular degeneration. Ultimately the nerve fibres may be com

-

Itely des^^^^^^ anS replaced by a fibrous connective txssue m which

Such fat is sometimes deposited-the liponatous neuntu oi Leyden

In other instances the condition is parenchymatous ^eur

which thfcl an.es are like those met with in the secondary or Waller.an

leget" follows when the nerve is cut "
^^^^^

The medullary substance and the axis cylmders are chiefly ^^^^l^^^^'J^^^

7vrttl tissue beinc. but little altered or only affected secondarily. The

:^!e ntco^^^^^^^^^^^ and divides into small globules and granules,

Td L axis cylinders become granular, broken, subdivided and ult>

and the axis cy
Schwann proliferate and

Sof the musoles-the n^uriUsfasa^
If^'t^L constitutional

symptoms W ^^J^Z^;:^ :,^^^^ ^i-' iSS
disturtanoes are sl.glit Tto

-the' nerve a53m
ing or stabbing cha.«ter, --?^3ML|i.S|^2^^-^^^ t„-|Ss-

nerTorum. The ston may 6 ^
described increase iB the tem-

the seat of the inflammation. Mitchell has ° , distnrbances

perature and sweating in '^e aflected region and u^^^^^^^
^

Is effusion into the joints and herpes. J^e
ta«^ion

which the nerve fibres are distributed ™P™»^'
^ ^^^^^^ „j

and there ma, be twitchings or
-^f^'^^^^.J^'l^^-^^.^.X, in-

to part may be somewhat deadened even
-^^.tJ^ior instJe, a.

creased. In the more chronic cases
^edmrwWh at first may

follow the dislocation cf the hu-™^;^^^
^^^^^^^^ the brachial

be severe, gradually disappears though
^'^^^^^^^^^ ^ ^ be

pleKUS may persist for a long time,
J''?^ t^^'J";^^^^^^^ intense and distress-

LoUen and firm. The pam ^^'':''^^^ZS^^''''iZ^r..^ and formica-

i„g; at ottiers ^^"^ 'T^'
^re:rdsr::tr:'—^^^tx^^^
of the nails may be defective. upward—

• A neuritis limited at first to a
Pf'f ™^^:!^^ involve the larger

the so-called ascending °'";S™'7/."'"^
eausing subacute myelitis

nerve trunks, or even reach ^^^^^^ (rom cold, or in

(Gowers). The condition is larely seen
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that which follows fevers ; but it occurs most frequently in traumatic

neuritis. J. K. Mitchell in his recent monograph On Injuries of

Nerves (1895), concludes that the larger nerve trunks are most suscep-

tible, and that the neuritis may spread either up or down, the former
being the most common. The paralysis secondary to visceral disease, as

of the bladder, may be due to an ascending neuritis. The inflammation
may extend to the nerves of the other side, either through the spinal

cord or its membranes, or without any involvement of the nerve centres,

the so-called sympathetic neuritis. The electrical changes in localized

neuritis vary a great deal, depending upon the extent to which the nerve
is injured. The lesion may be so slight that the nerve and the muscles
to which it is distributed may react normally to both currents ; or it may
be so severe that the typical reaction of degeneration develops within a
few days—i. e., the nerve does not respond to stimulation by either cur-

rent, while the muscle reacts only to the galvanic current and in a peculiar
manner. The contraction caused is slow and lazy, instead of sharp and
quick as in the normal muscle, and the AnC contraction is usually stronger
than the CO contraction. Between these two extremes there are many
different grades, and a careful electrical examination is most important as

an aid to diagnosis and prognosis.*

The duration varies from a few days to weeks or months. A slight

traumatic neuritis may pass off in a day or two, while the severer cases,

such as follow unreduced dislocation of the humerus, may persist for

months or never be completely relieved.

(5) Midtiple Neuritis.—This presents a complex symptomatology. The
following are the most important groups of cases :

(1) Acute Febrile Polyneuritis.—Th.Q attack follows exposure to cold
or overexertion, or, in some instances, comes on spontaneously. The on-
set resembles that of an acute infectious disease. There may be a definite

chill, pains in the back and limbs or joints, so that the case may be thought
to be acute rheumatism. The temperature rises rapidly and may reach
103° or 104°. There are headache, loss of appetite, and the general symp-
toms of acute infection. The limbs and back ache. Intense pain in the
nerves, however, is by no means constant. Tingling and formication are
felt in the fingers and toes, and there is increased sensitiveness of the nerve
trunks or of the entire limb. Loss of muscular power, first marked, per-
haps, in the legs, gradually comes on and extends with the features of an
ascending paralysis. In other cases the paralysis begins in the arms. The
extensors of the wrists and the flexors of the ankles are early affected, so
that there is foot and wrist drop. In severe cases there is general loss of
muscular power, producing a flabby paralysis, which may extend to the
muscles of the face and to the intercostals, and respiration may be carried
on by the diaphragm alone. The muscles soften and waste rapidly. There

* See under facial paralysis.
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may be only hyperesthesia with soreness and stiffness of the limbs
;
in some

LL, increased sensitiveness with anesthesia; in other instances the sen-

o y disturbances are slight. The clinical picture .s not to be d.stan-

Lished, in many cases, from Landry's paralysis; m others, from the sub-

fcute myelitis of Duchenne. James Ross concludes from an analysis of

a 1 the reported cases of the former disease that xt ^o^-^^^^"'^^'?

neuritis in general etiology, symptoms, and course. On the other hand,

Hun, in a very thorough study of a recent case of Landry's paralysis, con-

cludes that it is a separate and distinctive disease.

The course is variable. In the most intense forms the patient may die

in a week or ten days, with involvement of the respiratory muscles or from

naraly^^^ of the heart. As a rule in cases of moderate severity a ter per^

TtSg for five or six weeks, the condition remains stationary and then slow

movement begins. The paralysis in some muscles may persist for many

Znt"—res m'ay occur from shortening of ^e m^^^^^^^^^^^ bu

even when this occurs the outlook is, as a rule, good, although the pa

distribution in the varions attacks temg identical.

J^^^'J^ ^^'1^r ,+ „v ..linic a somewhat sim lar case—a man, aged tliuty-one, nuo

"ZyLZtZu yel ago, widespread paralysis, and who now has a

muritis.-^, perhaps the most important form ol

mJu neuritrs, was described in ^^^Z^^'^^^
r: taTtttSS^tmel^^^^^^ on the disease

Sr^te"!^ !f Dumenii, „, K»e. ^0^^. ^^^^^^^^^^^

knowledge of the disease

"'^"ff ^^^^^^.^"In It occurs most

Huss, Leyden, James Boss, Buzzard, and ^ , j appearance

frequently in women, P-t'-'-l^
f^^'^^ [^^^^^^^^^^ ot

may he the first revelation to the phys'«'»" ° » ^ ^ eceded for

secL drinking. The onset is "-^'^
/'fj^f^' 7,\Tre fe t and hands,

weeks or months b, neuralgic
PXtrt r^rf 4 paralysis gradually sets

Convulsions are not uncommon,
^"^""'.^'l jje„ms. The

in, at ftrst in the feet and legs, and then in the „d
extensors are afleeted more ^'^;^-^^^° ;^:^''tlZ -tend higL in

foot-drop. The paralysis may be ™
,^1,;,^ ^ the most

the limbs. In other instances there is S-a a °- -
^^^^ ^

extreme cases all the extremities are involved. I
" ,i^„.i,„ti„„

muscles and the sphincters
^-^^^^^tryt^^^^^^^^ very variable,

recovered in
'fj;,^"'J^^X i id' tingling only, without

There are cases m which theie are uuuiij
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great pain. In other cases there are severe burning or boring pains, the

nerve trunks are sensitive, and the muscles are sore when grasped. The
hands and feet are frequently swollen and congested, particularly when
held down for a few moments. The cutaneous reflexes as a rule are pre-

served. The deep reflexes are usually lost.

The course of these alcoholic cases is, as a rule, favorable, and after

persisting for weeks or months improvement gradually begins, the mus-
cles regain their power, and even in the most desperate cases recovery may
follow. The extensors of the feet may remain paralyzed for some time,
and give to the patient a distinctive walk, the so-called steppage gait,

characteristic of peripheral neuritis. It is sometimes known as the pseudo-
tabetic gait, although in reality it could not well be mistaken for the gait

of ataxia. The foot is thrown forcibly forward, the toe lifted high in the
air so as not to trip upon it. The heel is brought down first and then the
entire foot. It is an awkward, clumsy gait, and gives the patient the ap-
pearance of constantly stepping over obstacles. Among the most striking

features of alcoholic neuritis are the mental symptoms. Delirium is com-
mon, and hallucinations with extravagant ideas, resembling somewhat
those of general paralysis. In some cases the picture is that of ordinary
delirium tremens, but the most peculiar and almost characteristic mental
disorder is that so well described by Wilks, in which the patient loses all

appreciation of time and place, and describes with circumstantial details
long journeys which he has recently taken, or tells of persons whom he haa
just seen.

(4) Multiple Neuritis in the Infectious Diseases.— has been al-

ready referred to, particularly in diphtheria, in which it is most common.
The peripheral nature of the lesion in these instances has been shown by
post-mortem examination. The outlook is usually favorable and, except
in diphtheria, fatal cases are uncommon. Multiple neuritis in tubercu-
losis, diabetes, and syphilis is of the same nature, probably due to toxic
materials absorbed into the blood.

(5) Arsenical and Sattc7-nine Neuritis.—The arsenical neuritis is not
common

;
only a single instance of it has come under my observation.

Only one case to my knowledge has followed the use of Fowler's solution
in my ward or dispensary practice, although I am in the habit of giving
in chorea and anaemia doses which might be regarded as excessive. The
most common causes are accidental poisoning, as in the cases reported by
Mills. In a case of E. G. Cutler the patient got the arsenic from green-
paper tags, which he was in the habit of putting in his mouth. The gen-
eral symptoms are not unlike those of alcoholic paralysis ; the weakness of
the extensors is marked and the steppage gait characteristic. The neuritis
due to lead will be discussed in the consideration of lead poisoning. The
special involvement of the motor nerves and the great frequency of the
occurrence of wrist-drop are the peculiarities of this form.

A similar form of neuritis is caused by the bisulphide of carbon.
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(6) Enimic Nmritis ; BMjrL---m, is a widely spread disease in

.arts of In-dTaT^STIn diTnTaiTd J^in. To Sl.eube and Bael. are due

th eredit of determining its true nature. Great d.fEerence of opm.on

!tm P evailB concerning tlie canse of tire disease. It .s probaW, due to a

mtro organism. Food appears also to have a large share m .ts causation

Tnd it ha's been attributed to a fish diet. Overcrowding ,s a very mportan

&oto
,
particularly on ships. Some have thought it m.ght be due to the

resence of parasites in the intestines, but there are no grounds for th>s

b M There are several types of cases. In the acute permoous form

the nervous phenomena are not so marked. There are fever, anaem a

and general anasarca. In another gronp o£ oases there are numbness

loss S tendon reflexes, areas of anesthesia, and muscular atrophy and

anasarca In other ca es the paralysis and atrophy are the most promi^

~mptoms,and the clinical picture is that of ^ ^P'^^^P-^J--^

mnltinle neuritis with sensory and motor disturbances. The mortality

is more extensive and proves fatal, in this country i

Putnam^
It with in the fishermen on the ~nd and

^^^l^H^^^l^
Tr. i8«i 111(1 1889 there were epidemics among tne crewb ui »

here in the crews from the West Indies and he Mst.

Sometimes there is a simple en™
produce contractions,

strong faradic or galvanic f^^^^^^

Ere,Ltly all faradic excitah^ y is los^^^^^^^
a very strong

a galvanic current only. In this conamon j j _

gaLnic cnrrent to produce — ^

^oTdTot— ontrd": not\e,uirJ a strong current to cause a

motion until some months after the ^^^asion
^^^^^

.The action

f^^^^^^^ the positive pole

the contraction of the muscle wnen
^^^^

is greater than wl-
J
— M p,es-

tractions may be sluggish, men ^''"^
. ^ ^ ^nd the nega-

ent. But in some cases the normal con W-n i fou
^ ^^^^

tive pole produces stronger con ractions th^^^^^^^

of faradic irritability and a marked decrease m the ,a
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the muscle and nerve are therefore important symptoms of multiple

neuritis."
*

There is rarely any difficulty in distinguishing the alcohol cases. The
combination of wrist and foot drop with congestion of the hands and feet,

and the peculiar delirium already referred to, is quite characteristic. The
rapidly advancing cases with paralysis of all extremities, often reaching

to the face and involving the sphincters, are more commonly regarded as

of spinal origin, but the general opinion seems to point strongly to the

fact that all such cases are peripheral. The less acute cases, in which the
paralysis gradually involves the legs and arms with rapid wasting, simu-
late closely and are usually confounded with the subacute atrophic spinal

paralysis of Duchenne. The diagnosis from locomotor ataxia is rarely

difficult. The^ejt)jc>a<7e_gait is entirely different from that of tabes. There
is rarely positive incoordination. The patient can usually stand well with
the eyes closed. Foot-drop is not common in locomotor ataxia. The
lightning pains are absent and there are no pupillary symptoms. The eti-

ology, too, is of moment. The patient is recovering from a paralysis which
has been more extensive, or from arsenical poisoning or has diabetes.

Treatment.—Eestjnji£dis_es In the acute cases with fever,

the salicylates and antipyrin are recommended. To allay the intense
pain morphia or the hot applications of lead water and laudanum are
often required. Great care must be exercised in treating' the alcoholic
form, and the physician must not allow himself to be deceived by the
statements of the relatives. It is sometimes exceedingly difficult to get a
history of spirit-drinking. In the alcoholic form it is well to reduce the
stimulants gradually. If there is any tendency to bed-sore an air-bed
should be used or the patient placed in a continuous bath. Gentle fric-
tion of the muscles may be applied from the outset, and in the lateFsfig^s,
when tEe atrophy is marked and the pains have lessened, massage is prob-
ably the most reliable means at our command. Contractures may be
gradually overcome by passive movements and extension. Often, with
the most extreme deformity from contracture, recovery is, in time, still

possible. The interrupted current is useful when the acute stage is

passed.

Of internal remedies, strychnia is of value and may be given in in-
creasing doses. Arsenic also may be employed, and if there is a history
of syphilis the iodide of potassium and mercury may be given.

II. NEUROMATA.

Tumors situated on nerve fibres may consist of nerve substance proper,
the true neuromata, or of fibrous tissue, the false neuromata. The true

* Lectures on Neuritis, Medical Record, New York, 1887.
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neuroma usually contains nerve fibres only, or in rare instances ganglion

cells Oases of ganglionic or medullary neuroma are extremely rare;

some of them, as Lancereaux suggests, are undoubtedly instances of mal-

formation of the brain substance. In other instances, as m the case which

I reported,* the tumor is, in all probability, a glioma with cells closely re-

sembling those of the central nervous system. The true fascicular neu-

roma occurs in the form of the small subcutaneous painful tumor-tuber-

cula dolorosa-y^hich is situated on the nerves of the skm about the

joints, sometimes on the face or on the breast. It is not always made up

of nerve fibres, but may be, as shown by Hoggan, an adenomatous growth

of the sweat glands. • n
The true neuromata, as a rule, are not painful, and occasionally are

found associated with the nerve fibres in various regions Those which

develop at the ends and along the course of the nerves of the ^^ump
fJ

amputation consist of connective tissue and of medullated and non-medul-

lated nerve fibres. The most remarkable form is the plexiform neuroma

in whTch the various nerve cords are occupied by many hundreds of

lumors. The cases are usually congenital. The tumors occur m all the

neresof the body. One of the most remarkable is that de--bed by

PrudL the specimens of which are in the medical museum o Columbia

Collerkew lork. There were over 1,182 distinct tumors distributed on

ttiet ;es ol the body. FruMen f has collected forty-one cases from the

ftera ur in a majority of which the peripheral nerves were afiected._

Neuromata rarely cause symptoms, except the subcutaneous painful

tumt orThose in tL amputation stump. Here they may be very pain-

^Tand cau'e great distress. Motor symptoms are sometimes present,

particulari; a constant twitching. Epilepsy has sometimes been asso-

ciated and relief has followed removal of the growths.
_

Th^^^^^^ treatment is excision. The subcutaneous painful

tumor doefnot return, and excision completely relieves the symptoms.

On the other hand, the amputation neuromata may recur.

,11. DISEASES OF THE CRANIAL NERVES.

Olfactory Nerve..

The functions of this nerve may be disturbed at its peripheral ending,

found in the insane and m epilepsy, ihe auia niay^uc^j
_

* Journal of Anatomy and Physiology, vol. xv.

t American Journal of the Medical Sciences, vol. Ixxx.
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unpleasant odor, described as resembling chloride of lime, burning rags^

or feathers. In a few cases with these subjective sensations tumors have

been found in the hippocampal lobules. In rare instances, after injury of

the head the sense is perverted—odors of the most different character may
be alike, or the odor may be changed, as in a patient noted by Morell

Mackenzie, who for some time could not touch cooked meat, as it smelt

to her exactly like stinking fish.

(b) Increased sensitiveness, or hyperosmia, occurs chiefly in nervous,

hysterical women, in whom it may sometimes be developed so greatly that,

like a dog, they can recognize the difference between individuals by the

odor alone.

(c) Anosmia; Loss of the Sense of Smell.—This may be produced by:

(1) Affections of the termination of the nerve in the mucous membrane,
which is perhaps the most frequent cause. It is by no means uncommon
in association with chronic nasal catarrh and polypi. In paralysis of the

fifth nerve, the sense of smell may be lost on the affected side, owing to

interference with the secretion.

It is doubtful whether the cases of loss of smell following the inhala-

tions of very foul or strong odors should come under this or under the

central division.

(2) The lesions of the bulb or of the nerves. In falls or blows, in

caries of the bones, and in meningitis or tumor, the bulbs or the nerve
trunks may be involved. After an injury to the head the loss of smell
may be the only symptom. Mackenzie notes a case of a surgeon who was
thrown from his gig and lighted on his head. The injury was slight, but
the anosmia which followed was persistent. In locomotor ataxia the sense
of smell may be lost, due possibly to atrophy of the nerves.

(3) Lesions of the olfactory centre. There are congenital cases in
which the nerve structures have not been developed. Cases have been re-

ported by Beevor, Hughlings Jackson, and others, in which this symp-
tom has been associated with disease in the hemisphere. The centre .for

the sense of smell is placed by Ferrier in the uncinate gyrus.
To test the sense of smell the pungent bodies, such as ammopia, which

act upon the fifth nerve, should not beused, but such substances as clovers,
p'epperiiiliiLj- .and nmsk.^ This sense is readily tested as a routine matter in
bram cases by having' two or three bottles containing the essential oils.

In all instances a rhinoscopical examination should be made, as the con-
dition may be due to local, not central causes. The treatment is unsatis-
factory even in the cases due to local lesions in the nostrils.

Optic Nerve and Tract.

(1) Lesions of the Retina.

These are of importance to the physician, and information of the
greatest value may be obtained by a systematic examination of the eve-
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grounds. Only a brief reference can here be made to the more impor-

Sr-Tbis occurs in certain genegljgections^rejarticu-

larl,t BSrdisease, syimnVraSHiaTSSraBa^aia The oommon

featu e ill all these states is the occurrence of haemorrhage and the de-

leCment of opacities. There may also he a diiluso doudmess due to

Iffn^Tn of serum The hsmorrhages are in the layer of nerve fibres.

Thervarv SreZin size and form, but often folio, the course of vessel.

WhrreJeS le color is bright red, but they gradually changejnd oM

haemorrhages are almo^^^^^^^ P.^^^^
elements, and occasion-

Zttl:^J^^^omls or to a locaU.ed sclerosis of the retina

dllr The more important of the forms of retinitis to be recogmzed

Am^inuru retinUis, which

the interstitial or contracted lo™. The
p^^^^^^^^

niL a degenerative form (most common) m ^^"^^^f^^^^
changes, there may be scarcely any '^te'^".

„7inflammation ; and

form, with many haemorrhages and tat/'^*;*^^^^^^^
„tina and

an inflammatory form m ^^^^^^:Xt:^f:L instances the in-

:rr:itrr:e:i^^^^

cboSr~«i&^
'"'^.^...^^..--It l^as long ^^J^^.'I^IJZ
become blind after a ^-^ei"^^%'J^Z^^ 'o^ -ay be perma-

rr;o::irr:fnL{s^

as determined first by Qumoke.
present, as noted by

In ,nalaria retmit. or
:l^:Cric^a^^ anaemia,

Stephen Mackenzie. It is seen o y
proportionately as m per-

and in my experience is not --'ly
^^^^^^^ J,,e ,,der my observa-

nicious anaemia. Of many instances which
^^^^^^^^ Hospital,

tion of severe malarial anemia, particula ly a the P

there were only two with
the retinal veins are large

LeuJcmnic Betinitis.-ln this afiection the retm
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and distended ; there is also a peculiar retinitis, as described by Liebreich.

It is not very common. Of the seventeen cases of leukaemia which have

come under my observation, retinitis existed in only three of the ten in

which the eye-grounds were examined. There are numerous hsemor-

rhages and white or yellow areas, which may be large and prominent.

In one of my cases the retina post mortem was occupied by many small,

opaque, white spots, looking like little tumors, the larger of which had a

diameter of nearly two millimetres. In Case 13 of my series the leukasmia

was diagnosed by Norris and De Schweinitz, at whose clinic the patient

had applied on account of failing vision, from the condition of the eye-

grounds alone.

Ketinitis is also found occasionally in diabetes, in purpura, in chronic

lead poisoning, and sometimes as an idiopathic affection.

{i) Functional Disturbances of the Retina. (1) Toxic^Amaurosis.—
This occurs in uremia and may follow convulsions or come on independ-
ently. Thus, a patient who had become suddenly blind the previous day,

was led into one of my wards at the Montreal General Hospital. He had
had no special symptoms, but examination showed extensive cardio-vas-

cular changes. The urine was albuminous. The ophthalmoscopic exam-
ination was negative. The condition, as a rule, persists only for a day

'

or two. This form of amaurosis occurs in poisoning by lead and occa-
sionally by quinine. It seems more probable that the poisons act on the
centres and not on the retina.

(2) Hysterical Amaurosis.—Kgvq frequently this is loss of acuteness
of vision—amblyopia—but the loss of sight in one or both eyes may
apparently be complete. The condition will be mentioned subsequently
under hysteria.

(3) Tolacco Amblyopia.— loss of sight is usually gradual, equal in
both eyes, and affects particularly the centre of the field of vision. The
eye-grounds may be normal, but occasionally there is congestion of the
disks. On testing the color fields a central scotoma for red and green is

found in all cases. Ultimately, if the use of tobacco is continued, organic
changes may develop with atrophy of the disk.

(4) Night-blindness—nyctalopia—i\iQ condition in which objects are
clearly seen during the day or by strong artificial light, but become in-
visible in the shade or in twilight, and hemeralopia, in which objects
cannot be clearly seen without distress in daylight or in a strong artificial
light, but are readily seen in a deep shade or in twilight, are functional
anomalies of the retina which rarely come under the notice of the
physician. It may occur in epidemic form.

(5) Retinal MjpercBsthesia is sometimes seen in hysterical women, but
is not found frequently in actual retinitis. I have seen it once, however,
in albuminnric retinitis, and once, in a marked degree, in a patient with
aortic insufficiency, in whose retina? there were no signs other than the
throbbing arteries.
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(2) Lesions of the Optic Nerve,

(a) Optic Neuritis {PapilliHs ;
^Ohojced Disk).-ln the first stage there

is congesLlT^rth^disrarthe edges are blurred and striated. In the

second stage, the congestion is more marked, the swelhng increases, the

striation also is more visible. The physiological cupping disappears and

hemorrhages are not uncommon. The arteries present httle change he

veins are dilated, and the disk may swell greatly. In slight grades of in-

flammation the swelling gradually subsides and occasional y the nerve

recovers completely. In instances in which the swelling and exudate are

r great, the sublidence is slow, and when it finally disappears there is

complete Itrophy of the nerve. The retina not infrequently participates

in the inflammation, which is then a neuro-retinitis.

This condition is of the greatest importance m diagnosis. It may exist

in its early stages without any disturbance of vision, and even with exten-

sive nanillitis the sight may for a time be good.

Optt neuritis is'seen occasionally in an.mia and lead PO™g more

commonly in Bri.ht-s disease as^ro^r^nitis^^ It occurs occasionally a
commonixm^^ —Th^frequent connection with intracranial

tZ:. 'The natae of the growth is without1— In over mne y

™r cent of such instances the papillitis is bilateral. It is also 1<;™<| in

Cn ng tt either the tuberculous or the simple form In meningitis it is

increased pressure withm the skull, it is now mu

however, as a descending neuritis.
afiection. There is

a family shortly after puberty.
_ ^^^LrZ^l^rly locomotor ataxia.

i- -u^T ovo iifltsnpiflted with spinal dj&easfi, pariicuiju^i^^
_

„.

tl^ lZs^STCr,^n^>r,n.i for the primary atrophy are cold,

rutl cresses, diabetes the specific
'ejer^^-^tlTnt.ptsure on the

''"'iSe ophthalmoscopic appcar„^^^^^

™d secondary atrophy. In the
«f *\f'*^°^," °,,J,eas in the con-

damage in the nerve

J
« «h.»8»

^.^.^^ . ,

::;;Lt;::r:"^1otrr The outloo. i„ primary atrophy is bad.
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(3) Affections of , the Chiasm.a and Tract.

At the chiasma the optic nerves undergo partial decussation. Each
optic tract, as it joins the chiasma, contains nerve fibres which supply half

of the retina of either eye. Thus, of the fibres of the right tract, part pass

the chiasma without decussating and supply the temporal half of the right

retina, the other and larger portion of the fibres of the tract decussate in

the chiasma and join the left optic nerve, supplying the nasal half of the

retina on the other side. The fibres which cross are in the middle portion

of the chiasma, while the direct fibres are on each side. The following are

the most important changes which ensue in lesions of the tract and of the

chiasma :

{a) Unilateral Affection of Tract.—If right, this produces loss of func-
tion in the temporal half of the retina on the right side, and on the nasal

half of the retina on the left side, so that there is only half vision, and
the patient is blind to objects on the left side. This is termed homony-
mous hemianopia or lateral hemianopja. The fibres passing to the right
half of each retina being involved, necessarily the left half of each visual

field is blind. The hemianopia may be partial and only a portion of the
half field may be lost. The unaffected visual fields may have the normal
extent, but in some instances there is considerable reduction. When the
left half of one field and the right half of the other, or vice versa, are
blind, the condition is known as heteronymous hemianopia.

(b) Disease of the Chiasma.— {1) A lesion involves, as a rule, chiefly

the central portion, in which the decussating fibres pass which supply the
inner or nasal halves of the retinee, producing in consequence loss of vision
in the outer half of each field, or what is known as temporal hemianopia.

(2) If the lesion is more extensive it may involve not only the central
portion, but also the direct fibres on one side of the commissure, in which
case there would be total blindness in one eye and temporal hemianopia
in the other.

(3) Still more extensive disease is not infrequent from pressure of tu-
mors in this region, the whole chiasma is involved, and total blindness
results. The different stages in the process may often be traced in a sin-
gle case from temporal hemianopia, then complete blindness in one eye
with temporal hemianopia in the other, and finally complete blindness.

(4) A limited lesion of the outer part of the chiasma involves only the
direct fibres passing to the temporal halves of the retinae and inducing
blindness in the nasal field, or, as it is called, nasal hemianopia. This, of
course, is extremely rare. Double nasal hemianopia may occur as a mani-
festation of tabes and in tumors involving the outer fibres of each tract.

(4) Affections of the Tract and Centres.

The optic tract crosses the crus to the hinder part of the optic thala-
mus and divides into two portions, one of which goes to the thalamus and
external geniculate bodies and to the anterior quadrigemiual bodies. From
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these parts fibres pass into the posterior part of the internal capsule and
enter the occipital lobe, forming the fibres of the optic radiation, which
terminate in and about the cuneus, the region of the visual perceptive
centre. The fibres of tlie other division of the tract pass to the internal

geniculate bodies and to the posterior quadrigeminal body. It is still

held by some physiologists that the cortical visual centre is not confined
to the occipital lobe alone, but embraces the occipito-angular region.

A lesion of the fibres of the optic tract anywhere between the cortical
centre and the chiasma will produce lateral hemianopia. The lesion may
be situated : (a) In the tract itself, (b) In the region of the thalamus and
the corpora quadrigemina, into which the larger part of each tract enters,
(c) A lesion of the fibres passing from the corpora quadrigemina to the oc-
cipital lobe. This may be either in the hinder part of the internal capsule
or the white fibres of the optic radiation, (d) Lesion of the cuneus. Bi-
lateral disease of the cuneus may result in total blindness, (e) There is

clinical evidence to show that lesion of the angular gyrus may be associ-
ated with visual defect, not so often hemianopia as crossed amblyopia,
dimness of vision in the opposite eye, and great contraction in the
field of vision. Lesions in this region are associated with mind blind-
ness, a condition in which there is failure to recognize the nature of ob-
jects.

The effects of lesions in the optic nerve in different situations from the
retmal expansion to the brain cortex are as follows : (1) Of the optic nerve
-total blindness of the corresponding eye; (2) of the optic chiasma,
either temporal hemianopia, if the central part alone is involved or
nasal hemianopia, if the lateral region of each chiasma is involved

•'

(3)
lesion of the optic tract between the chiasma and the geniculate bod-
ies, produces lateral hemianopia; (4) lesion of the central fibres of the
nerve between the geniculate bodies and the cerebral cortex produces
lateral hemmnopia; (5) lesion of the cuneus causes lateral hemianopia;
and (6) lesion of the angular gyrus may be associated with hemianopia,
sometimes crossed amblyopia, and the condition known as mind blind-
ness.

^

(See Fig. 9, with accompanying explanation.)
Diagnosis.—The student or practitioner must have a clear idea of

th^ physiology of the nerve centres before he can appreciate the symptoms
orimdertakeTETBiagnosis of lesions of the optic nerve. Having deter-
mined the presence of hemianopia, the question arises as to the situation
of the lesion, whether in the tract between the chiasma and the geniculate
bodies or m the central portion of the fibres between these bodies and the
visual centres. This can be determined in some cases by the test known
as Wernicke s hemiopic pupillary inaction. The pupil reflex depends on
^ne_integritx of_the retina or receivin^jnembraS^ tETBBFes-onETJp-

tract which t?ansm^it'the impulse, andJhe nerve centre i

,,?^f^^^Hl^5«,^:^i^ ^e<^lv^ the impression and tmnsmit7i t to tli

\
t!^^.3Hy£.£l2££gjg^e" moto^ pass to the insr If a bright
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light is thrown into the eye and the pupil reacts, the integrity of this re-

flfx arc is demonstrated. It is possible in cases of lateral hemianopia so

to throw the light into the eye that it falls upon the blmd half of he

retina If when this is done the pupil contracts, the indication is that

the reflex arc above referred to is perfect, by which we mean that the

optic nerve fibres from the retinal expansion to the centre, the cen re

S, and the third nerve are uninvolved. In such a case the conclu-

Bion would be justified that the cause of the hemianopm was cential,

that Tsituated behind the geniculate bodies, either in the fibres of the op-

tt radiation or in the visual cortical centres. If, on the other hand, when

the itht iB carefully thrown on the hemiopic half of the retina, the pupil

emafns inactive, tlfe conclusion is Justifiable that^^^^^^
the path between the retina and the geniculate bodies and tli^t the l emi

anopia is not central, but dependent upon a lesion situated m the tract.

Thk test of Wernicke's is sometimes difficult to obtam. It is best per-

Irmed as follows: "The patient being in a dark or nearly dark room

Tooko" e fther'side of the room, so as to ex~omm^^^^^^^^^^^

^rk movements (which are not necessarily associated with the letlex).

The"^^^^ light from a plane miri-or

Hiirror held well out of focus upon the
^^-"J^^^^^^^^^^^^

With my other hand I now throw a beam of light, f^^^^^^y
,^ \

by an ophthalmoscopic

anopia associated with migraine and •'J™™.
J"^;

po.Ln of"^-^-fX^^^^ -V'-is iroiranon and the loss oi puwci
rnnim tract produces

Thus, a lesion in the left^^^^^ SSioTareLol.ed
light hemiplegia, and when the Awes ol tii V ^^.^^^

-t:—;is;-\h: oei.t,i ..ms „.

. aphasia also occur in many of the cases. • _

Motor Nerves of the Eyeball.

A
• • fvnm the floor of the aqueduct of Sylvius, the

Third Nerve.-Arismg from
^^^^^^^^^^^ emerges. Passing

nerve passes through the cms
^^ f^^'^ls the orbit throughJh_e

along the wall of the
J^^^^;^, f^-anc^^
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ternal and inferior recti muscles and the inferior oblique. .Branches
pass to the ciliary muscle and the constrictor^ of the jris. Lesions may
affecr*lEecentre or the nerve in its course and cause either paralysis or

spasm.

Paralysis.—K nuclear lesion is usually associated with the disease

of the centres for the other eye muscles, producing a condition of gen-
eral ophthalmoplegia. More commonly the nerve itself is involved
in its course, either by meningitis, gummata, or aneurism, or is at-

tacked by neuritis, as in diphtheria and^ kcomotor ^ataxia. Complete
paralysis of the third nerve is accompanied " by "the" following symp-
toms :

Paralysis of all the muscles, except the superior oblique and external
rectus, by which the eye can be moved outward and a little downward and

1 inward. There is divergent
_ strabismus. There is ptosis or drooping of

the upper eyelid, owing to paralysis of the leyaToFpalpebris. The pupil is

usually dilated. It does not contract to light, and the^power of accom-
modation is lost.^ The most strj^g_features of this paralysis are the^ex-
ternal'strabismus, with diplopia OT doubJe v In very
imany cases the affection of the third nerve is partial. Thus the levator
'palpebrffi and the superior rectus may be involved together, or the ciliary
muscles and the iris may be affected and the external muscles may
escape.

There is a remarkable form of recurring oculo-motor paralysis affect-
ing chiefly women, and involving all the branches of the nerve. In some
cases the attacks have come on at intervals of a month ; in others a much,
longer period has elapsed. The attacks may persist throughout life.
They are sometimes associated with pain in the head and sometimes with
migraine. Mary Sherwood has collected from the literature twenty-three
cases.

Ptosis is a common and important symptom in nervous affections.
We may here briefly refer to the conditions under which it may occur:
{a) A congenital, incurable form, which is frequently seen

;
{b) the form

associated with definite lesion of the third nerve, either in its course or
at Its nucleus. This may come on with paralysis of the superior rectus
alone or with paralysis of the internal and inferior recti as well, (c)
ihere are instances of complete or partial ptosis associated with cere-
bral lesions without a,ny other branch of the third nerve being par-
alyzed. The position of the cortical centre is as yet unknown. (d)
Hysterical ptosis, which is double and occurs with other hysterical symp-
toms, {e) Pseudo-ptosis, due to affection of the sympathetic nerve is
associated with symptoms of vaso-motor palsy, such as elevation of the
temperature on the affected side with redness and cedema of the skin
Contraction of the pupil exists on the same side and the eyeball appears
rather to have shrunk into the orbit. (/) In idiopathic muscular'atrophy,
When the face muscles are involved, there may be marked bilateral ptosis
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orbit it is liable to be compressed by tumors, by aneurism or in the exu-

dation of basilar meningitis. Its nucleus in the upper part of the fourth

ventricle may be involved by tumors or undergo degeneration with the

other ocular nuclei. The superior oblique muscle acts in such a way as

to direct the eyeball downward and rotates it slightly. The paralysis

causes defective downward and inward movement, often too slight to be

noticed. The head is inclined somewhat forward and toward the sound
side, and there is double vision when the patient looks down.

Sixth Nerve.—This^nerve emerges at__the junction ofjhe pons and
medulla^ien, passing forward, it enters theorBit"3n3'suj^ies the external

reclus muscle. It is alfected by meningitis at the base or by gummata or

other tumors, and sometimes by cold. There is internal strabismus, and

the eye cannot be turned outward. Diplopia occurs on looking toward

the paralyzed side.

" When the nucleus is affected there is, in addition to paralysis of the

external rectus, inability of the internal rectus of the opposite eye to turn that

eye inwards. As a consequence of this the axes of the eyes are kept parallel

and both are conjugately deviated to the opposite side, away from the side

of lesion. The reason of this is that the nucleus of the sixth nerve sends

fibres up in the pons to that part of the nucleus of the opposite third

nerve which supplies the internal rectus. We thus have paralysis of the

internal rectus without the nucleus of the third nerve being involved,

owing to its receiving its nervous impulses for parallel movement from
the sixth nucleus of the opposite side. As the sixth nucleus is in such
proximity to the facial nerve in the substance of the pons, it is frequently

found that the whole of the faceon the same side is paralyzed, and gives

tfie electrical reaction of degeneration7so that wTtTr'ariesion of the left

sixth nucleus there is conjugate deviation of both eyes to the right—\. e.,

paralysis of the left external and the right internal rectus, and sometimes
complete paralysis of the left side of the face." (Beevor.)

General Features of Paralysis of the Motor Nerves of the Eye—Gowers
divides them into five groups :

{a) Limitation of Movement.—Thus, in paralysis of the external rec-

tus, the eyeball cannot be moved outward. When the paralysis is incom-
plete the movement is deficient in proportion to the degree of the palsy.

{h) Strabismus^—TYiQ axes of the eyes do not correspond. Thus, pa-
ralysis oflSe internal rectus can ses' a divergent squint ; of the external
rectus, a convergent squint. At first this is only evident when the eyes are
moved in the direction of the action of the weak muscle, but may become
constant by the contraction of the opposing muscle. The deviation of the
axis of the affected eye from parallelism with the other is called the pri-
mary deviation.

(c) Secondary Deviation.—If, while the patient is looking at an ob-
ject, the sound eye is covered, so that he fixes the object looked at with
the affected eye only, the sound eye is moved still further in the same di-
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rection-e. g., outward-with paralysis of the opposite internal rectus

This is known as secondary deviation. It depends upon the fact that, if

two muscles are acting together, when one is weak and an ^Sort xs made

-to contract it, the increased eilori^innervation-acts powerfully upon the

rvfiipr rmT^olp causinff an increased contraction.

We judge ol the relation „f externa

objecteto each other b, the relation ot their images on the retma; bu

we iudge of their relation to our own body by the portion of the eyeba

r ndfoated to us by the innervation we give to tl>e ecu ar musete

r«owe s). With the eyes at rest in the mid-position, an object at which

we Ire toking is directly opposite our face. Turning the eyes to one

liL we recognize that cb ec! in the middle of the field or to the side of

ttoflrmer position. We estimate the degree by the amount ot move-

mrntTtheU and when the object moves -a we follow .t we judg

of its nosition by the amount of movement of llie eyeballs. W hen one

tl'Zl is weak, the increased " 'S'Zd I
a meater movement of the eye than has really taken place. The mmd, at

thf^meTme receives the idea that the object is further cu one side

thanTl ly i , and in an attempt to touch it the finger may go beyond

IsTe equ Ubrium of the body is in a large part mamtamed by a

LwtdtrortL relation of— objects to

.^^^^^^^^

paralysis of the eye muscles. ,J^te.5^>f^^^--^° ^^^^^^^^
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with ophthalmoplegia interna. SiemerUng. i
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which he has analyzed the material

(j^l '^^^T^Ionly eleven ot

Westphal, states that sixty-two c«s a e on recort J
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muscles, so that the eyeballs are fixed and the eyelids droop. There is

sometimes slight protrusion of the eyeballs. The disease is essentially

chronic and may last for many years. It is found particularly in association

with general paralysis, locomptor ataxia, and in progressive muscular
atrophy.

~~
Mentaldisorders were present in eleven of the~sixty-fwo cases.

WitTlt may be associated atrophy of the optic nerve and affections of

other cranial nerves. Occasionally, as noted by Bristowe, it may be func-

tional.

Ophthahnoplegia interna.—Jonathan Hutchinson applied this term to

a progressive paralysis of the internal ocular muscles, causing loss of pupil-

lary action and the power of accommodation. When the internal and
external muscles are involved the affection is known as total ophthalmo-
plegia, and in a majority of the cases the two conditions are associated.

In some instances the internal form may depend upon disease of the
ciliary ganglion.

While, as a rule, ophthalmoplegia is a chronic process, there is an acute
form associated with hgemorrhagic softening of the nuclei of the ocular

muscles. There is usually marked cerebral disturbance. It was to this

form that Wernicke gave the name polio-encephalitis superior.

Treatment of Ocular Palsies.—It is important to ascertain, if

possible, the cause. The forms associated with locomotor ataxia are
obstinate, and resist treatment. Occasionally, however, a palsy, complete
or partial, may pass away spontaneously. The group of cases associated
with chronic degenerative changes, as in progressive paresis and bulbar
paralysis, is little affected by treatment. On the other hand, in syphilitic
cases, mercury and iodide of potassium are indicated and are often bene-
ficial. Arsenic and strychnia, the latter hypodermically, may be employed.
In any case in which the onset is acute, with pain, hot fomentations and
counter-irritation or leeches applied to the temple give relief. The direct
treatment by electricity has been extensively employed, but probably with-
out any special effect. The diplopia may be relieved by the use of prisms,
or it may be necessary to cover the affected eye with an opaque glass.

Fifth Nerve.

Paralysis may result from : {a) Disease of the pons, particularly hsem-
orrhage or patches of sclerosis, {b) Injury or disease at the base of the
brain. Fracture rarely involves the nerve; on the other hand, menin-
gitis, acute or chronic, and caries of the bone are not uncommon causes,
(c) The branches may be affected as they pass out—the first division by
tumors pressing on the cavernous sinus or by aneurism ; the second and
third divisions by growths which invade the spheno-maxillary fossa.
{d) Primary neuritis, which is rare.

Symptoms.— (fl) Sensory Por^t^ow.—Paralysis of the fifth nerve
causes loss of sensation in the parts supplied, including the half of the
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face the corresponding side oLtheJjLa<iithe_j;oniun<iiva.th^

Tfie aSsthIs may be precidSnjptagUng or pain. The muscte of the

f.c are also insensible and the movements may be slower. The sense of

sm U s interfered with. There is disturbance jrfjhaJens,, of tas,^.

There are, in addition, trophic changes; tlie saTTvary, lachrymal, and buc-

cal secretions may be lessened, abrasions of the mucous membranes heal

"ownnd the teeth may become loose. The eye inflames, the corner

become cloud, and may ulcerate. It was formerly beM tbat these symp-

toms only occurred when the Gasserian ganglion was affected, but of lat«

thta has been completely removed for obstinate neuralgia without pro-

Tc 'ug any trophic disturbance. Herpes may develop in the region supplied

bv the nerve, usually the upper branch, and is associated with much pa n,

wh ch mav be pecuUarly enduring, lasting for months or years (Gowers>

t) Motor i'orto.-The inability to use the muscles o£ mast ca-

tion on The affected side is the distinguishing feature of paralysi of th .

Lrtion of the nerve. It is recognized by placing the finger ou the mas-

the jaw deviates to the paralyzed side, ihe motor p ^

of Eomberg, may be tome or clonic and is «tbe

non in geueral convulsions
'^°'y^'''\^lJZ, XoA-\^v,^r can be

the tonic form the jaws are

separated only ^"^
^f^^l^^JH^Z^L is often painful. This

in contraction and felt to be hard ana ^ V
s„„etimes seen in

tonic contraction is an early symptom ^tonns, ^"^d^.s =°

tetany. A form of this tome spasm occu s » hys^™'^^^^^
station from

mns follows exposure to cold, and is said to be
„j

the teeth, the month, or caries of the " [^^^^ |JJ,, „erve.

organic disease due *»
^"J- b^t Mtto^urs^^

aonic spasm^LaiSJasOetaTO^^

™^WEiS^S^iSfiSC^ women late

fromi^SS^oSteMTt^ ^„3„1,3 „( the jaw has

in life, in whom ^'^^'f "'T" ^^'Hpl™ sometimes seen in chorea,

been found. In another form of ^1°""
an instance of it.

there are forcible single contractions. Gowers mentio

"~
of taste m the anterior two thirds of
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tlie tongue, as a rule, follows paralysis of the fifth nerve. The gustatory

fibres pass from the chorda tympani to the lingual branch of the fifth.

Disease of the fifth nerve is, however, not always associated with loss of

taste in the anterior part of the tongue, in which case either the taste

'

fibres escape, or the disease is within the pons where these fibres are

separate from those of sensation.

The diagnosis of disease of the trifacial nerve is rarely difficult. It

must be remembered that the preliminary pain and hyperaesthesia are

sometimes mistaken for neuralgia. The loss of sensation a,n.d-t^ft ^"^^^7 Q£
fhe muscles of mastication are readily determined.

Treatment,—When the pain is severe morphia may be required and
local applications are useful. If there is a suspicion of syphilis, appropri-

ate treatment should be given. Faradization is sometimes beneficial.

Facial Nerve.

Paralysis {BelVs Palsy).—The facial or seventh may be paralyzed by

(1) lesions of the cortex—supranuclear palsy; (2) lesions of the nucleus
itself ; or (3) involvement of the nerve trunk in its tortuous course within
the pons and through the wall of the skull.

I. Supranuclear Paralysis, due to lesion of the cortex or of the facial

fibres in the corona radiata or internal capsule, is, as a rule, associated
with hemiplegia. It may be caused by tumors, abscess, chronic inflamma-
tion, or softening in the region of the internal capsule. It is distinguished
from the peripheral form by two well-marked characters—the persistence
of the normal electrical excitability of both nerves and muscles and the
absence of involvement of the upper branches of the nerve, so that the or-

bicularis palpebrarum and frontalisjnnsc]ft a.rgj!jarp^ In rare instances
these muscles are paralyzed. A third difference is that in this form the
voluntary movements are more impaired than the emotional. There are
instances of cortical facial paralysis—monoplegia facialis—-associated with
lesions in the centre for the face muscles in the lower Rolandic region.
Isolated paralysis, due to involvement of the nerve fibres in their path to
the nucleus, is uncommon. lD_the great majority of cases supranuclear_
facial paralysisjsjaait of a hemiplegia. Paralysis' is on the same side as
thatotTihe arm and leg because the facial muscles bear precisely the same
relation to the cortex as the spinal muscles. The nuclei of origin on
either side of the middle line in the medulla are united by decussating
fibres with the cortical centre on the opposite side (see Fig. 9).

II. The nuclear paralysis caused by lesions of the nerve centre in the
medulla is not common alone ; but is seen occasionally in tumors, chronic
softening, and haemorrhage. In rare instances of anterior polio-myelitis
the facial nucleus is affected. In__di^hjtheria_this centre may also be
invdvsd^ The symptoms are practically similar loTKose of an affection
of the nerve fibre itself—infranuclear paralysis.
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III. Involvement of tie Nerve r.-««fc-Paralysis may result from:

(„) Involvement of the nerve as it passes through the pons-that is

between its nucleus in the floor of the fourth ventricle and the pom of

emeTrnoe in the posterclateral aspect of the pons. The specially mter-

e"in^Tea ure in connection with involvement of this part .s the producfon

of wSat is called alternating or cro.s paralyn,, the face bemg involved on

thetime side as the lesion, and the arm and leg on the opposite side, since

he mlr path is involved above the point of decussation in the medulla

Fis 9 This occurs only when the lesion is in the lower section of the

i!ns A les^n in the upper division involves the fibres not of the out-

ing ntve on the same side, but of the fibres from the hemispheres before

fhev have crossed to the nucleus of the opposite side. In this case there

would of cour:be,as in hemiplegia, paralysis of the face and tabs on the

Tide opposite to the lesion. The palsy, too, won d resemble the cerebral

form involving only the lower fibres of the facial nerve.

Tjme wve Jay be involved at its point of emergence by tumors

gnmmaSingitisfor oce^onaUxma^

In passing through the Fallopian canal the nerve may be involved

in itase of thf ear, particularly by caries of the bone m otitis media.

^'^Zr:Z^:^^ styloid foramen it is .posed to

early with the secondary ^y^P^^^^.
-^^^^^^ found in afiections at

Facial diplegia is a rare condition ^^^^^'"^^^^
involvement of the

.-•crsi=HB.*rrjs,—^^^^^^^^
the nerve are involved, ihetaceon i

.motional movements.'

neither be moved at will nor P"''";'?"^ 'Xed
The skin is smooth and the ^W^'S' W^/^^^^
noticeable on the forehead of elderly po som^^Id side the angle''

the h.wer lid droops, and the ^^y"™'
the fps are not kept in close

of the mouth is lowered, and in drinking *e I'P^ ^- J
apposition to the glass, so that *

»J/^""!, \P'X™a does not move,

Cghing the contrast is most strtog^^^^^^^^^^^
.^^^

which gives a curious unequal appearance '°
. .

j , On asking

The eyf cannot be closed
^fX''lX,T^X::^^. not raised. In

patient to show his upper teeth, the angie u
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all these movements the face is drawn to the sound side by the action of

the muscles. Speaking may be slightly interfered with, owing to the im-

perfection in the formation of the labial sounds. Whistling cannot be

performed. In chewing the food, owing to the paralysis of the buccinator,

particles collect on the affected side. The paralysis of the nasal muscles

is seen on asking the patient to sniff. Owing to the fact that the lips are

drawn to the sound side, the tongue, when protruded, looks as if it were

pushed to the paralyzed side ; but on taking its position from the incisor

teeth, it will be found to be in the middle line. The reflex movements

are lost in this peripheral form. It is usually stated that the palate is

paralyzed on the same side and that the uvula deviates. Both Gowers

and Hughlings Jackson deny the existence of this involvement in the

great majority of cases, and Horsley and Beevor have shown that these

parts are innervated by the accessory nerve to the vagus.

When the nerve is involved within the canal between the genu' and
the origin of the chorda tympani, the sense of taste may be lost in the

anterior part of the tongue on the affected side. When the nerve is

damaged outside the skull the sense of taste is unaffected. Hearing is

often impaired in facial paralysis, most commonly by preceding ear dis-

ease. The paralysis of the stapedius muscle may lead to increased sen-

sitiveness to musical notes. Herpes is sometimes associated with facial

paralysis. Pain is not common, but there may be neuralgia about the ear.

The face on the affected side may be swollen.

The electrical reactions, which are those of a peripheral palsy, have
considerable importance from a prognostic standpoint. Erb's rules are as

follows : If there is no change, either faradic or galvanic, the prognosis
is good and recovery takes place in from fourteen to twenty days. If the
faradic and galvanic excitability of the nerve is only lessened and that of

the muscle increased to the galvanic current and the contraction formula
altered (the contraction sluggish AnO>CC), the outlook is relatively

good and recovery will probably take place in from four to six weeks ; oc-

casionally in from eight to ten. When the reaction of degeneration is

present—that is, if the faradic and galvanic excitability of the nerves and
the faradic excitability of the muscles are lost and the galvanic excita-
bility of the muscle is quantitatively increased and qualitatively changed,
and if the mechanical excitability is altered—the prognosis is relatively

unfavorable and the recovery may not occur for two, six, eight, or even fif-

teen months.

The course of facial paralysis is usually favorable. The onsfitin the
form following cold is very rapid, developing perhaps within twenty-four
hours, but rarely is the paralysis permanent. On the other hand, in the
paralyai3jrosL45jW-v- as.by ajDjo the. mastoid process, the paralysis
may remain. When permanent the muscles are entirely toneless. In some
mstances contracture develops as the voluntary power returns, and the natu-
ral folds and the wrinkles on the affected side may be deepened, so that on
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looking at the face one at first may have the impression that the affected

side is the sound one. This is corrected at once on asking the patient to

smile, when it is seen which side of the face has the most active move-

"^The diagnosis of facial paralysis is usually easy. The distinction he-

tween peripheral and central is based on facts already mentioned.

Treatment —In the cases which result from cold and are probably

due to neuritis within the bony canal, hot applications first should be

made; subsequently the thermocautery may be used lightly at intervals

of a day or two over the mastoid process, or small blisters applied.

If the ear is diseased, free discharge for the secretion should be ob-

tained. The continuous current may be employed to keep up the nu-

trition of the muscles. The positive pole should be placed behind the

ear the negative one along the zygomatic and other muscles. The ap-

p Nation c!n be made daify for a quarter of an hour and the patient can

readily be taught to make it himself before the looking-glass. Massage of

the muscles of the face is also useful.

Acourse of iodide of potassium may be given even when there is no

indication of syphilis.
^

Spasm.-The spasm may be limited to a few or involve all the muscles

innervated by the facial nerve and may be unilateral or bilateral.
_

ItTknown also by the name of mimic spasm or of convulsive tie ,

Severa diSerent aflections are usually considered under the name of facia^

or mimic spasm, but we shall here speak only of the simp e spasm of the

muscles kther primary or following paralysis, and shall not m-

d^Te trcase's of habit spasm in children, or the Uc con.uM of the

^'loters recognizes two classes-one in which there is an organic lesion

and an ^pathfTform. It is thought to be due also to
^^-^^^^^^^

as the irritation from carious teeth or the presence of mtestmai worms

¥he dise^^^^^^^^^^^
occurs in adults, whereas the habit spasm and the Uo

The disease
^f^^ y

confounded with it, are most common m

Bide of the face with partial closure of the eye. The frontalis y
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volved. In aggravated cases the depressors of the angle of the mouth, the

levator menti, and the platysma myoides are affected. This spasm is con-

fined to one side of the face in a majority of cases, though it may extend

and become bilateral. It is increased by emotional causes and involuntary

movements of the face. As a rule, it is painless, but there may be tender

points on the course of the fifth nerve, particularly the supraorbital

branch. Tonic spasm of the facial muscle may follow paralysis, and is

said to result occasionally from cold.

The outlook in facial spasm is always dubious. A majority of the

cases persist for years and are incurable.

Treatment.—Sources of irritation should be looked for and re-

moved. When a painful spot is present over the fifth nerve, blistering

or the application of the thermo-cautery may relieve it. Hypodermic

injections of strychnia may be tried, but are of doubtful benefit. Weir

Mitchell recommends the freezing of the cheek for a few minutes daily

or every second day with the spray, and this, in some instances, is bene-

ficial. Often the relief is transient; the cases return, and at every

clinic may be seen half a dozen or more of such patients who have run

the gamut of all measures without material improvement. Operative

interference may be resorted to in severe cases, although not much can

be expected of it.

AuDiTORT Nerve.

The eighth, known also as portio mollis of the seventh pair, enters the

internal auditory meatus, and divides into the cochlear and vestibular

branches. The cortical centre for hearing is in the temporo-sphenoidal

lobe^ Primary disease of the auditory nerve in its centre or intracranial

course is uncommon. More frequently the terminal branches are affected

within the labyrinth.

[a) Affection of the Cortical Centre.—In the monkey, experiments

indicate that the first temporal gyri represent the centre for hearing. In

man the cases of disease indicate that it has the same situation, as de-

struction of this gyrus on the left side results in word-deafness, which
may be defined as an inability to understand the meaning of words, though
they may still be heard as sounds. The central fibres of the auditory nerve

between the cortical centre and the nucleus in the fourth ventricle may be
involved and produce deafness. This has resulted from the presence of a
tumor in the corpora quadrigemina, and may be associated with a lesion of

the internal capsule.

{h) Lesions of the nerve at the base of the brain may result from the
pressure of tumors, meningitis (particularly the cerebro-spinal form), hrem-
orrhage, or traumatism. A primary degeneration of the_ nerve majjoccur
in locomotor ataxia. Nuclear disease is rare. By far the most interest-

fng form resulta from epidemic cerebro-spinal meningitis, in which the
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nerve is frequently involved, causing permanent deafness. In young

children the condition results in deaf-mutism.

-
(c) In a majority of the cases associated with auditory-nerve symptoms

the lesion is in the labyrinth, either primary or the result of extension of

disease of the middle ear. Three groups of symptoms may he produced—

hypergesthesia and irritation, diminished function or nervous deafness, and

vertigo. , „

(1) JlypercBsthesia and Irritation.—This may be due to altered func-

tion of the centre as well as of the nerve ending. True hypersesthesia-

hyperacusis-is a condition in which sounds, sometimes even those inaudi-

ble to other persons, are heard with great intensity. It occurs_m hysteria

and occasionally in cerebral disease. As already mentioned, m paralysis

of the stapedius low notes may be heard with intensity. In__dys^^sthesia,

.

or dysacusis, ordinary sounds cause an unpleasant sensation, as common y

happens in connection with headache, when ordinary noises are badly

^'''I'mnitus aurium is a term employed to designate certain subjective

sensations of ringing, roaring, ticking, and whirring noises m the ear It is

a very common and often a distressing symptom. It is associated with many

forms of ear disease and may resul^^from H.essure ^^^^-^^A^^?;^

is rare in organic disease'of the central connections of the nerve. Sudden

ntense stimulation of the nerve may cause it. A form not .uncommonly

m t with in medical practice is that in which the patient hears a continual

TuUin the ear, and the noise has a systolic intensification usually on

one ic e I hav twice been consulted by physicians for this condition

under ti e belief that they had an internal aneurism. It occurs m condi-

W ofanLia and neurLthenia. Subjective noises in the ear may pi.-

cede an epileptic seizure and are sometimes present m migram n

whatever form tinnitus exists, though slight and often regarded as triyi 1

foccasions great annoyance and often mental distress, and has even driven

^^^S]L:r^is readny made ; but it is often extrei^— t<> d.

termine upon what condition the tinnitus depends. The relief of con

Sfonri states such as anemia, neurasthenia, or gout, may result

The condition may persist for years unchanged
^f'^^^^^^^^^

;l? "rs.,,- .»r... ». », ... i.

—

heard in the adult. t„ +Qc.+^ntr fnrnervous

(2) Diminished Function or Nervous Deafness.-ln testing for
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deafness, if the tuning-fork cannot be heard when placed near the meatus,

but the vibrations are audible by placing the foot of the tuning-fork against

the temporal bone, the conclusion may be drawn that the deafness is not

due to involvement of the nerve. The vibrations are conveyed through

the temporal bone to the cochlea and vestibule. The watch may be used

for the same purpose, and if the meatus is closed and the watch is heard

better in contact with the mastoid process than when opposite the open
meatus, the deafness is probably not nervous. Practically, disturbance of

the function of the auditory nerve is not a very frequent symptom in

brain-disease, but in all cases the function of the nerve should be carefully

tested

(3) Auditory Vertigo—Meniere's Disease.—In 1861 Meniere, a French
physician, described an affection characterized by noises in the ear, ver-

tigo (which might be associated with loss of consciousness), vomiting, and,

in many cases, progressive loss of hearing. The term is now used to in-

clude all cases of sudden vertigo accompanied by noises in the ear and
deafness. The frequency of vertigo with ear symptoms is striking.

Thus, of 106 bases noted by Gowers, in which there was definite vertigo,;

in 94 ear symptoms were present, either tinnitus or deafness or both. ^

Symptoms.—The attack usually sets in suddenly with a buzzing
noise in the ears and the patient feels as if he was reeling or staggering.

He may feel himself to be reeling, or the objects about him may seem to

be turning, or the phenomena may be combined. The attack is often so

abrupt that the patient" falls, though, as a rule, he has time to steady him-
self by grasping some neighboring object. There may be slight but
transient loss of consciousness. In a few minutes, or even less, the ver-

tigo passes off and the patient becomes pale and nauseated, a clammy
sweat breaks out on the face, and vomiting may follow.

The deafness, which is always of a nervous character, may be in only
one ear and is never complete. As a rule, the patients have no affec-

tion of the middle ear. The tinnitus is described as either a roaring
or a throbbing sound. Ocular symptoms may be present; thus, jerk-
ing of the eyeballs or nystagmus may develop during the attack, or
diplopia.

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals.

Sometimes weeks or months may elapse between the attacks ; in other
cases there may be several attacks in a day. The disease rarely occurs in
young persons, is most frequent after the fortieth year, and is more com-
mon in men than in women.

The pathology of the disease has been much discussed. There are
two theories concerning its origin—one, that it is due to affection of the
labyrinth itself, which causes a disturbance of equilibrium, such as is

'

proved by experiment to be associated with lesion of the semicircular
'

canals
;
the other that it is really a trouble involving the centres presiding

over hearing and equilibration.
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It has also been held to be a vaso-motor neurosis of the vessels of the

labyrinth The condition of the labyrinth in these cases is variable.

Acute disease with haemorrhage has been described, or slow progressive

degeneration of the nerves. Giddiness and vomiting may, however, be

produced by irritation in other parts of the ear ; thus, there are instances

in which pressure on the drum or irritation of the external meatus is fol-

lowed by an attack of giddiness and vomiting.
_

Diagnosis —The combination of tinnitus with giddiness, with or

without gastric disturbance, is sufficient to establish a diagnosis. There

are other forms of vertigo from which it must be distinguished. The

form known as gastric vertigo, which is associated with dyspepsia and oc^

curs most commonly in persons of middle age, is, as a rule, readily distin-

riaaSTbyftestaenceMffiariiS-orefiaSoes of disturbance m thefuno-;

1 iion-ortIffi-5Sito7y nave. Tliis variety of Tortigo is much less common

\ than Trousseau's description would lead ub to believe.

The cardio-vascular vertigo, one of the most common forms occurs in

cases of valvular disease, particularly aortic insufficiency, and as frequently

"
Tht'if~kable form of vertigo described by Gerlier, which is

characterized by attacks of paretic weakness of the extrenlities, falling ol

ae eyelids, remarkable depression, but with retention of consciousne^^

n attacks only men, a^d ha. occurred in epidemic form among laborers m

TrLriutSrS'

Charcot advises quinine to cinchonism. I"
"f^^^"/^;"^^^^^^^ ,ery small

in the arterial tension -'^ine ^y g^^^^^^^^
^j^,^,,,

r.^ttrsr^^'S:^.^^^
ciated with arterio-Bclerosis it sometimes acts very satisfactorily

i
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Glosso-pharyngeal Nerve.

This nerve contains both motor and sensory fibres and is also a nerve

of_the_ special sense of taste to the tongue. It supplies, by its motor
branches, the stylo-pharyngeus and the middle constrictor of the pharynx.
The sensory fibres are distributed to the upper part of the pharynx.

Symptoms.—Of nuclear disturbance we know very little. The
pharyngeal symptoms of bulbar paralysis are probably associated with in-

volvement of the nuclei of this nerve. Lesion of the nerve trunk itself is

rare, but it may be compressed by tumors or involved in meningitis. Dis-

turbance of the sense of taste may result from loss of function of this

nerve, in which case it is chiefly in the posterior part of the tongue and
soft palate. Gowers, however, states that there is no case on record in

which loss of taste in these regions has been produced by disease of the roots

of the glosso-pharyngeal
;
whereas, on the other hand, disease of the root

of the fifth nerve may cause loss of taste on the back as well as the front

of the tongue, as if the taste fibres of the glosso-pharyngeal came from the
fifth.

The general disturbances of the sense of taste may here be briefly re-

ferred to. Loss of the sense of taste

—

ageusia—may be caused by dis-

turbance of the peripheral end organs, as in affections of the mucosa of
the tongue. This is very common in the dry tongue of fever or the furred
tongue of dyspepsia, under which circumstances, as the saying is, every-
thing tastes alike. Strong irritants too, such as pepper, tobacco, or vinegar,
may dull or diminish the sense of taste. Complete loss may be due to in-
volvement of the nerves either in their course or in the centres. Dis-
turbance in the sense of taste is most commonly seen in involvement of
the fifth nerve, and it may be that this nerve alone subserves the function.
Perversion of the sense of U^iQ—paragetosis—m rarely found, except as
an hysterical manifestation and in the insane. Increased sensitiveness is

still more rare. There are occasional subjective sensations of taste, occur-
ring as an aura in epilepsy or as part of the hallucinations in the insane.

To test the sense of taste the patient's eyes should be closed and small
quant&' of various substances applied. The sensation should be per-
ceived before the tongue is withdrawn; The following are the most suit-
able tests : For bitter, quinine ; for sweetness, a strong solution of sugar or
saccharin

;
for acidity, vinegar ; and for the saline test, common salt. One

of the most important tests is the feeble galvanic current, which gives the
well-known metallic taste.

Pneumogastric Nerve.

The vagus nerve has an important and extensive distribution, supply-
ing the pharynx, larynx, lungs, heart, ojsophagus, and stomach.

~
The

nerve may be involved at its nucleus with, the spinal accessory and the
hypoglossal, forming what is known as bulbar paralysis. It may be com-
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, . ™ „v „r™i-iam or in ihe exudation of meningitis, simple

P^-^.^';.fx its course"; he neck the trunk ma, he involved by

or ayphilit 0. In its course
^^^^

rnTuUrrremovrorar-^ed tuLrs. The trunk may he at-

*"*t"S^ ol the vagns are best considered in conneotion with the

distribution ol ^^^-V^^^^l combination with the glosso-pharyngeal

(«) Pharyngeal Branches, m
,

^ from which the

the branches from the vagus form the ^-^J^^^^J '

, to

muscles and mucosa of the Vf ^g'';;,^^ pamlysi or in the

involvement of this
there is difficulty in swal-

course of the nerve, as d>phther.ti«

"^^""f;^^^^^^^^^ J^^^^^
lowing and the food is

f^^r!^,^^,T:rZ:.^'i^V^i^^i- I-

soft palate is involved, into *e posterior narcs^
^^^^U

Spasn. ol the pl^^rynx ,s alway a functaoual d^^^^^^^^

ringfn hysterical and ne^us^P^^^^^^^^ i„,Wlity to

tleman who could not
'^\^'^^'^^^^'''„ith,>vy^r3^^ Thisspasp^

mucous membrane ol the 1"^"
.''"'^c^ls around tl« arch of the

muscle. The inferior ''"T" uI^Tf^li on the right, passes along

aorta on the left side and the subclavian^r^W^
oj

•the trachea and supplies
"Xndthee^glottidean. Experiments have

the larynx except the oneo-thyro.d
and the

^^^,,4 from

shown that these motor nerves of «>« P^^^^^^j
4,,, recurrent laryngeal

the spinal accessory, l^be remarkable course^o^
^^^^

nerves renders them liable to pr ssur^^^ y
^^^^ important forms of

ticularly by aneurism. The tollowi g

paralysis :
. ^,1. j M„rfors —In this condition, the pos-

^
(1) BiMeral ^«"'*«!

f'' ft
"

glottis is not opened durmg

terior crico-arytenoids are >>^™"„^^^^^^^^ the position of phonat.on,

inspiration. The cords may ''O "lose togetue j
and' during -P»«» ''"'^^ which the air whistles

ol air, so that there is o^'J ^^^orm ol laryngeal paralysis occurs

, with a noisy stridor,
^'f ^"f/" follow a larjoigeal catarrh. Tl e

occasionally as a result of ''"I'^l
"[J^^generated when the others were

posterior muscles have been """^ „e upon both vagi, or

healthy. The ooudit.on may P'oauc<,d y P
^^^^^^

upon both recurrent nerves. A
^

centra
^^^^ eharaetensUo

blar paralysis,
^^^^^^\^Z "-mpaire*P—

symptoms are inspiratory striaor >v
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as Gowers suggests, many cases of so-called hysterical spasm of the glottis
are in reality abductor paralysis.

(3) Unilateral AMuctor Paralysis.—This frequently results from the
pressure of tumors or involvement of one recurrent nerve. Aneurism is

by far the most common cause, though on the right side the nerve may
be involved in thickening of the pleura. The symptoms are hoarseness
or roughness of the voice, such as is so common in aneurism. Dyspnoea
is not often present. The cord on the affected side does not move in in-
spiration. Subsequently the adductors may also become involved, in which
case the phonation is still more impaired.

(3) Adductor Paralysis.—This results from involvement of the lateral
crico-arytenoid and the arytenoid muscle itself. It is common in hysteria,
particularly of women, and causes the hysterical aphonia, which may
come on suddenly. It may result from catarrh of the larynx or from
overuse of the voice. In laryngoscopic examination it is seen, on attempt
at phonation, that there is no power to bring the cords together. In this
connection the following table from Gowers work will be found valuable to
the student:

Symptoms.

N^o voice ; no cough

;

stridor only on deep in-

spiration.

Voice low pitched

and hoarse ; no cough
;

stridor absent or slight

on deep breathing.

Voice little changed

;

cough normal
;
inspira-

tion difficult and long,

with loud stridor.

Symptoms incon-

clusive
; little affection

of voice or cough.

No voice; perfect

cough; no stridor or
dyspnoea.

Signs.

Both cords moder-
ately abducted and mo-
tionless.

One cord moder-
ately abducted and mo-
tionless, the other mov-
ing freely, and even
beyond the middle line

in phonation.

Both cords near to-

gether, and during in-

spiration not separated,

but even drawn nearer

together.

One cord near the
middle line not moving
during inspiration, the

other normal.

Cords normal in po-

sition and moving nor-

mally in respiration,

but not brought to-

gether on an attempt
at phonation.

Lesion"*

Total bilateral palsy.

Total unilateral palsy

Total abductor palsy.

Unilateral abductoi

palsy.

Adductor palsy.
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Svasmof the Muscles of
this the adduc^^

^
n vJ It is not an uncommon afiection in children, and has al-

are mvolved I IS not an
Paroxysmal attacks of

ready been refeued to as ^

doscribed in which the

laryngeal spasm are rare - ^he a^^^^^^^^^^^^ a

^^^^^^ ^^^^^^

ncea, which may
Pf^^^^^ '

migraine. They occur in a characteristic

to speak, phonation is completely prevented by a spasm.

T)kturbance of the sensory nerves of the larynx is rare.
\

'''^Tt^^iZ^r-'S.Zi^^ plexus is f«med by tto union of

Jls"S -Ll tK. sy.pa«.ti~ T,>e vagus ab.es sub-

that tlie same can be produeed by ^"'^^^^ ^
. t„ have bad vol-

rotid oanal. There are instances in which p sons app
^^^^^^

unta^coutrol over the action o^^^^^^^
„I

stance was that of Colonel Townsend, w
^^^^^^^^ ^^^^^

heart at will. Eetardation ol the beart

^
"^"^

dental ligature o£ one vagus,
^^^^^t^t brachycardia may be ass„.

panied by extreme—^. ^^^J,"; qu the other hand, when there is

ciated with a neurosis o{ this nerve.
abolished

complete paralysis of the vagi
''^^ ^^^'^ heart's action is then

and tl^e.acoeleratory—- h^^^^

llSances ol diptlieritic neuritis

greatly increased. Tto ^
- n

^^^^^^^^^ ,

Tglire'^ClSe ll
'fTunU of one vagus may, however, not .e

Jed. Normally, the heart's aeion pro^d
-gtgfand sensations of

ticipation of consciousness, but the unp e^^nt te »
^^^.^ ^^^^^ ^^^^

palpitation and pain are o™™^^ *°
*f„^Xed in angina it is impossible

L the fibres of the pneumoga^tric are invoked 1 g
.^^^ ^^^^^ ^^^^

to say. The various disturbances of sensation

cardiac neuroses. ;;ttle „{ the pulmonary
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the bronchial muscles, and it has long been held thatasthma may^ be a neu-

rosis of these'^Fres. The various alterations in t!he respiratory rhythm are

probably due' more to changes in the centre than in the nerves them-
selves.

(e) Gastric ajidJEsophageal Branches.— muscular movements of

these par£sare presided over by the vagi and vomiting ,is induced through
them, usuallyreflexlY, but also by direct irritation, as in meningitis. Spasm
oTThe oesophagus generally occurs with other nervous phenomena. Gas-
tralgia may sometimes be due to cramp of the stomach, but is more com-
monly a sensory disturbance of this nerve, due to direct irritation of the
peripheral ends, or is a neuralgia of the terminal fibres. Hunger is said

to be a sensation aroused by the pneumogastric, and some forms of nervous
dyspepsia probably depend upon disturbed function of this nerve. The
severe gastric crises which occur in locomotor ataxia are due to central

irritation of the nuclei. Some describe exophthalmic goitre under lesions

of the vagi.

Spinal Accessory Nerve.

Paralysis.—The smaller or internal part of this nerve joins the vagus
and is distributed through it to the laryngeal muscles. The larger external
part is distributed to the sterno-mastoid and trapezius muscles.

The nuclei of the. nerve, particularly of the accessory part, may be in-
volved in bulbar paralysis. The nuclei of the external portion, situated
as they are in the cervical cord, may be attacked in progressive degenera-
tion of the motor nuclei of the cord. The nerve may be involved in
the exudation of meningitis, or be compressed by tumors, or in caries.
The symptoms of paralysis of the accessory portion which joins the vagus
have already been given in the account of the palsy of the laryngeal
branches of the pneumogastric. Disease or compression of the external
portion is followed by paralysis of the sterno-mastoid and of the trapezius
on the same side. In paralysis of one sterno-mastoid, the patient rotates
the head with difficulty to the opposite side, but there is no torticollis,
though in some cases the head is held obliquely. As the trapezius is-

supplied in part from the cervical nerves, it is not completely paralyzed,
but the portion which passes from the occipital bone to the acromion is

functionless. The paralysis of the muscle is well seen when the patient
draws a deep breath or shrugs the shoulders. The middle portion of the
trapezius is also weakened, the shoulder droops a little, and the angle of
the scapula is rotated inward by the action of the rhomboids and the levator
anguli scapulae. Elevation of the arm is impaired, for the trapezius does
not fix the scapula as a point from which the deltoid can work.

In progressive muscular atrophy we sometimes see bilateral paralysis
of these muscles. Thus, if the sterno-mastoids are affected, the head
tends to fall back; when the trapezii are involved, it falls forward, a
characteristic attitude of the head in many cases of progressive muscular
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atrophy. Gowers suggests that lesions of the accessory in difficult lahor

may account for those cases in which during the first year of life the

child has great difficulty in holding up the head. In children this droop-

ing of the head is an important symptom in cervical meningitis, the

result of caries.

The treatment of the condition depends much upon the cause. In the

central nuclear atrophy but little can be done. In paralysis from pressure

the symptoms may gradually be relieved. The paralyzed muscles should

be stimulated by electricity and massage.

Accessory Spasm.-( rorii.o^fe ; Wrynech.)-'Yh^ forms of spasm

affecting the cervical muscles are best considered here, as the muscles

supplied by the accessory are chiefly, though not solely, responsible for the

condition. The following forms may be described in this section

:

(a) C'oWteLTAri.l£9iZis--This condition, also known as fixed torti-

coll s dei^upon the shortening and^hy_of the stoo^d on

one ske.
-

It occurs in children and^^I^ be noticed for several years

on acc'Sunt of the shortness of the neck, the parents often alleging that it

has only recently come on. It a^cts the right side almost exclusively
_

A remarkable circumstance inj^ection ^with it is the e^s enee of .^d

asymmetry noted by Wilks,wl5lSh^ears to be an essential pail of this

c-»anorm. It occurred in six cases reported by Golding-B d^ In a

case recently under my observation, the wryneck was not noticed unti

rteTth y ar. The muscle was divided and she seemed quite well
;

but

rshfd vl^ped the asymmetry of the face became-T striking^ In con

.enital wryneck the sterno-mastoid is shortened, hard and firm and m a

Sndtiro^^^^^ or less advanced atrophy. This must be dastmguished

rom theW ^^^^ in the sterno-mastoid due to rupture, which may

.T+r time of birth and produce an induration or muscle callus.

IThou h ^^^^^^^^^^ is almost always affected there are rare cases

t which the fibrous atrophy affects the trapezius ^Ins"

and the clonic, which may alternate m the --y^^^ ^'.^
common, they are separate and remain so fro- t^^^^^^^^^^^

ease is most frequent in adults and, according to Gowe^^: ^los

females. In this country it is certainly

--^e^^^^^^^^^^
-d

eight or ten cases which came under my
,^,^ifes-

Philadelphia, all were males. In f^-^^-;^^'^
i« --^1^

tation. There may be a marked neurotic family historj

,
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impossible to fix upon any definite etiological factor. Some cases have

followed cold ; others a blow.

The symptoms are well defined. In the tonic form the contracted

sterno-mastoid draws the occiput toward the shoulder of the affected side

;

the chin is raised, and the face rotated to the other shoulder. The sterno-

mastoid may be affected alone or in association with the trapezius. When
the latter is implicated the head is depressed still more toward the same

side. In long-standing cases these muscles are prominent and very rigid.

There may be some curvature of the spine, the convexity of which is toward

the sound side. The cases in which the spasm is clonic are much more

distressing and serious. The spasm is rarely limited to a single muscle.

The sterno-mastoid is almost always involved and rotates the head so as to

approximate the mastoid process to the inner end of the clavicle, turning

the face to the opposite side and raising the chin. When with this the

trapezius is affected, the depression of the head toward the same side is

more marked. The head is drawn somewhat backward ; the shoulder,

too, is raised by its action. According to Gowers, the splenius is associated

with the sterno-mastoid about half as frequently as the trapezius. Its ac-

tion is to incline the head and rotate it slightly toward the same side.

Other muscles may be involved, such as the scalenus and platysma myoides
;

and in rare cases the head may be rotated by the deep cervical muscles,

the rectus and obliquus. There are cases in which, the spasm is bilateral,

causing a backward movement—the retro-collic spasm. This may be

either tonic or clonic, and in extreme cases the face is horizontal and looks

upward.

These clonic contractions may come on without warning, or be pre-

ceded for a time by irregular plims or stiffness of the neck.' The jerking

movements recur every few moments, and it is impossible to keep the head
still for more than a minute or two. In time the muscles undergo hyper-

trophy and may be distinctly larger on one side than the other. In some
cases the pain is considerable ; in others there is simply a feeling of fatigue.

The spasms cease during sleep. Emotion, ext-itement, and fatigue increase

thern^ I'he spasm may extend from tFe muscles of the neck and involve

those of the face or of the arms.

The disease varies much in its course. Cases occasionally get well, but
the great majority of them persist, and, even if temporarily relieved, the
disease frequently recurs. The affection is usually regarded as a functional
neurosis, but it is possibly due to disturbance of the cortical centres pre-
siding over the muscles.

Treatment.—Temporary relief is sometimes obtained; a perma-
nent cure is exceptional. Various drugs have been used, but rarely
with benefit. Occasionally, large doses of bromide will lessen the in-

tensity of the spasm. Morphia, subcutaneously, has been successful in
some reported cases, but there is the great danger of establishing the
morphia habit. Galvanism may be tried. Counter-irritation is probably
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useless Fi>^ation ol the head mechamoally can rarely be borne by the

Tt en These obstinate eases fall ultimately into the hands o the sur-

™1 and the operations of stretehing, division, and -cis.on of the acces-

forv nerve and division of the muscles have been tried. The latter does

not eb Ik the spa«m, and may aggravate the symptoms. Temporary

rd ef may follow! but, a. a rule, the condition returns. I- the oases „

spasm ofL deep-seated muscles, Keen ha. devised an operation foi the.r

'"tT Tke nodding spasn, of children may here be -ntioned as involv-

:fr"iSr^: f;i=rre;ue;^^^^^^^^^^^^
zt-Hrease it is ^^^-^^^^ruZ::^:z-

rr:rLTy==t:r— . part of the so-

called salaam convulsion.

HypoGLOSsAL Nerve.

the ascending frontal gyrus.
paralyzed in

Paralysls.-(1) '?»'™'.'^«"»--^^!
^^f" Ju of the cortex itself,

hemiplegia, and the P-^lJ- -^y;^™'"™""
^ItXcs not occur alene and

trical reactions disturbed.
hyijocrlossal result from

(2) Nuclear and infra-nuclear ^^^^^^^^^^^j^fs or in locomotor

slow progressive degeneration, as in
^1^"^^^^^^^^^^ the

ataxia, and occasionally there is

,^f;Xo\tTassigned as causes,

vessels. Trauma and lead poisoning ^^^^
'^'"^..eV meningitis

;

The fibres may be damaged ^ ^umo '

an^^^^^^^^
the skull,

or the nerve is sometimes involved ^fJ^^^^f^^^^^^^
may be at-

The nuclei of both nerves
^^^f^^^ "^^^^^^^ in the nerve fibres

tacked separately. As a result, there ^«

^^cted side. It is protruded

and the tongue undergoes atrophy on
'^'^^^'^^ching.

toward the paralyzed side and -7^";^: Lsa^^^^^^^^^ at its centre

The symptoms of involvement of one W^^^^^ '

^

or in its coufse, are those of-"-fXc", s d ' -d there are fi-

When protruded, it is pushed toward ttie afiected
,

^^^^^^^^

brillary twitchings. The atrophy^^^^^ M^^^^^^^ is not much

brane on the afiected side is ^^"^^^^^^^ is bilateral, the

impaired in the unilateral affection. When
it is atrophied,

tongue lies almost motionless m the floor of the mo
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and cannot be protruded. Speech and mastication are extremely difficult

and deglutition may be impaired. If the seat of the disease is above the

nuclei, there may be little or no wasting. The condition is seen in pro-

gressive bulbar paralysis and occasionally in progressive muscular atrophy.

The diagnosis is readily made and the situation of the lesion can

usually be determined, since when supra-nuclear there is associated hemi-

plegia and no wasting of the muscles of the tongue. Nuclear disease is

only occasionally unilateral ; most commonly bilateral and part of a bulbar

paralysis. It should be borne in mind that the fibres of the hypoglossal

may be involved within the medulla after leaving their nuclei. In such

a case there may be paralysis of the tongue on one side and paralysis of

the limbs on the opposite side, and the tongue, when protruded, is pushed

toward the sound side.

Spasm.—This rare affection may be unilateral or bilateral. It is most

frequently a part of some other convulsive disorder, such as epilepsy,

chorea, or spasm of the facial muscles. In some cases of stuttering, spasm

of the tongue precedes the explosive utterance of the words. It may oc-

cur in hysteria, and is said to follow reflex irritation in the fifth nerve.

The most remarkable cases are those of paroxysmal clonic spasm, in which

the tongue is rapidly thrust in and out, as many as forty or fifty times a

minute. In the case reported by Growers the attacks occurred during

sleep and continued for a year and a half. The spasm is usually bilateral.

Wendt has reported a case in which it was unilateral. The prognosis is

usually good.

IV. DISEASES OF THE SPINAL NERVES.

Cervical Plexus.

(1) Occipito-cervical Neuralgia.—This involves the nerve territory

supplied by the second, the occipitalis major and minor, and the auricu-

laris magnus nerves. The pains are chiefly in the back of the head and
neck and in the ear. The condition mjiy follow cold and is sometimes
associated with stiflness"ofTEe"rreclf or torticollis. "TTnless connected with
disease of the bones or due to pressure of tumors, the outlook is usually

good. There are tender points midway between the mastoid process and
the spine and just above the parietal eminence, and between the sterno-

mastoid and the trapezius. The affection may be due to direct pressure, in

persons who carry very heavy loads on the neck.

(2) Affections of the Phrenic Nerve.—Paralysis may follow a lesion in
the anterior horns at the level of the third and fourth cervical nerves, or
may be due to compression of the nerve by tumors or aneurism. More
rarely paralysis results from neuritis.

It may be part of a diphtheritic or lead palsy and is usually bilateral.
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When the diaphragm is paralyzed respiration is carried on by the inter-

costal and accessory muscles. When the patient is quiet and at rest

little may be noticed, but the abdomen retracts in inspiration and is forced

out in expiration. On exertion or even on attempting to move there may

be dyspnoea. If the paralysis sets in suddenly there may be dypncea

and lividity, which is usually temporary (W. Pasteur). Intercurrent at-

tacks of bronchitis seriously aggravate the condition. Difficulty m cough-

ing owing to the impossibility of drawing a full breath, adds greatly to

the'danger of this complication, as the mucus accumulates m the tubes.

When the phrenic nerve is paralyzed on one side the paralysis may be

scarcely noticeable, but careful inspection shows that the descent of the

diaphragm is much less on the aiiected side.
_

The diagnosis of paralysis is not always easy, particularly m women,

who habitually use this muscle less than men, and ^ whom_ the dia-

phragmatic breathing is less conspicuous. Immobility of the diaphragm

is not uncommon, particularly in diaphragmatic pleurisy, m large effu-

sions, and in extensive emphysema. The muscle itself may be degener-

ated and its power impaired.
. ^ i +^

Owing to the lessened action of the diaphragm, there is a tendency to

accumulation of blood at the bases of the lungs, and there may be im-

Xd resonance and signs of oedema. As a rule, however, tlae paralysis

is not confined to this muscle, but is part of a general— ^ ^
terior polio-myelitis, and there are other symptoms of value ^ <iete™in-

wTts presence. The outlook is usually serious. Pasteur states that o

fileen cases following diphtheria, only eight recovered. The treatment

that of the neuritis or polio-myelitis with which it is associated.

H^^^^^^^^^^^
-ay, perhaps, best be considered this remarkable

«vmnt^^Tsed by intermittent, sudden contraction of the diaphragm.

is complex, and whUe the a^reu. im^sions

^^^^l^^l^o.^ the laryngeal -^^^^^
crloHi^ oausincr sudden closure as the air is rapidly inspired.

may tax to the uttermost the resources of the physician, w.i. g

Symes in a recent study groups the cases

..ti^f-s:';xtt;

s:^a;L:r.rrytsr:f:x:^^^^^^^
particularly those associated with tos.

^ j ^ ^^i^ent

j:1
—
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taint, as gout, diabetes, or chronic Bright's disease. I have seen several

instances of obstinate hiccough in the later stages of chronic interstitial

nephritis.

{d) N&urotic, cases in which the primary cause is in the nervous sys-

tem; hysteria, epilepsy, shock, or cerebral tumors. Of these cases the

hysterical are, perhaps, the most obstinate.

The treatment is often very unsatisfactory. Sometimes in the milder

forms a sudden reflex irritation will check it at once. Headers of Plato's

Symposium will remember that the physician Eryximachus recommended

to Aristophanes, who had hiccough from eating too much, either to hold

his breath (which for trivial forms of hiccough is very satisfactory) or to

garglTwifch a little water ; but if it still continued, " tickle your nose with

something and sneeze ; and if you sneeze once or twice even the most vio-

lent hiccough is sure to go." The attack must have been of some severity,

as it is stated subsequently that the hiccough did not disappear until

Aristophanes had applied the sneezing.

Icfi, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea-

spooiiful of raw spirits may be tried. When the hiccough is due to gas-

tric irritation, lavage is sometimes promptly curative. In obstinate cases

the various antispasmodics have been used in succession. Pilocarpine has

been recommended. One has sometimes to resort to hypodermics of mor-

phia, or to inhalations of chloroform. The nitrite of amyl and nitro-

glycerine have been beneficial in some cases. Galvanism over the phrenic

nerve, or pressure on the nerves applied between the heads of the sterno-

eleido-mastoid muscles may be used. In the very severe forms all these

measures may prove futile.

Brachial Plexus.

(1) Combined Paralysis,—The plexus may be involved in the supra-

clavicular region by compression of the nerve trunks as they leave the

spine, or by tumors and other morbid processes in the neck. Below the

clavicle lesions are more common and result from injuries following dislo-

cation or fracture, sometimes from neuritis. The most common cause

of lesion of the brachial plexus is luxation of the humerus, particularly

the subcoracoid form. If the dislocation is quickly reduced the symp-

toms are quite transient, and disappear in a few days. In severe cases all

the branches of the plexus, or only one or two, may be involved. The

most serious cases are those in which the dislocation is undetected or unre-

duced for some time, when the prolonged pressure on the nerves may cause

complete and permanent paralysis of the arm. The muscles waste, the

reaction of degeneration is present, and trophic changes in the skin are

apt to occur. The medico-legal bearings of these cases are important, and

may be thus briefly summarized : Direct injury, as by a fall or blow on the

shoulder, resulting in great bruising of the nerves without dislocation, is
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occasionally followed by complete paralysis of the arm. A dislocation may

be set immediately and yet the lesion of the brachial plexus may be such

as to cause permanent paralysis of the nerves. The dislocation may be

reduced and the joint in subsequent movements slips out again. It has

happened that by the time the surgeon sees the patient again, the damage

has become irreparable.

Iniuries and blows on the neck may cause partial paralysis of the arm,

involving the deltoid, supraspinatus, infraspinatus, biceps, brachialis an-

ticus, and the supinator. The injury may occur to the child during de-

^'""T' primary neuritis of the brachial plexus is rare. More commonly

the process is an ascending neuritis from a lesion of a peripheral branch,

involvinc^ first the radial or ulnar nerves, and spreading upward to the

plexus, producing gradually complete loss of power m the arm.
_

^
(2) Lesions of Individual Nerves of the Plexns.-(a) Loj^ Thoracic

Nerve iSerratus PaZ.y).-This occurs chiefly in men. The nerve is injured

in the posterior triangle of the' neckVusually by direct pressure.,m the

carrying" of loads ; cold may cause neuritis. It may be involved also m

,

^
progresfive' muscular atrophy and in polio-myelitis anterior. When pa^_,

''^Cn^ Lfed the scapula on the affected, sideJooks. winded, whic^^^^^^^

'>
''hu,) Ejection of the angle and posterior border. This is particularly

LLble when the armls moveOor^,_ when ttie

/ holds the scapula against the thorax.<Ilt is a well-defined and readily

^^^/^r^Snl^ ^rof paralysis. The onset is associated with, sometimes

precS by, neuralgic pLs. The course is dubious, and many months

may elapse before there is any improvement.

m Circumflex Nerve.-This supplies the_deltoid and theteres mino^

The nervo-l^jn^TelETvoT^STTTlSjuries in dislocations,Wsmg by a

crutch, or sometimes by extension of inflammation from the joint. Occa-

sionally the paralysis arises from a pressure neuritis during an illness. As

a consequence of loss of power in the deltoid, the arm cannot be raised.

The wasting is usually marked and changes the ^lape of the sWde^^

Sensation may also be impaired in the skin over the muscle. The joint

Lay b re^ and there may be a distinct space between the head o the

Lmeru and the acromion. In other instances the ligaments are thick-

ene™ a condition not unlike ankylosis may be produced, which is

readilv distinguished on moving the arm.

(c) Musculo-spiral Paralysis; Radial P«m^^.^..-Thls is one of the

Jt lom^n of peripheral pW^d Results from the -po-^^^^^^^^^^

, -1 T*^ ;o r^ffrvn hrnisprt m thc use 01 tiie ciutou,
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comparison with other causes. In the subcutaneous injection of ether the

nerve may be accidentally struck and temporarily paralyzed. The paraly-

sis of lead poisoning is the result of involvement of certain branches of

this nerve.

A lesion when high up involves the triceps, the brachialis anticus, and

the supinator longus, as well as the extensors of the wrist and fingers.

Naturally, in lesions just above the elbow the arm muscles and the supina-

tor longus are spared. The most characteristic feature of the paralysis is

the wrist-drop and the inability to extend the first phalanges of the fingers

and thumb. In the pressure palsies the supinators are usually involved

and the movements of supination cannot be accomplished. The sensa-

tions may be impaired, or there may be marked tingling, but the loss of

sensation is rarely so pronounced as that of motion.

The affection is readily recognized, but it is sometimes difficult to say

upon what it depends. The sleep and pressure palsies are, as a rule, uni-

lateral and involve the supinator longus. The paralysis from lead is bi-

lateral and the supinators are unafEected. Bilateral wrist-drop is a very

common symptom in many forms of mviltiple neuritis, particularly the

alcoholic; but the mode of onset and the involvement of the legs and

arms are features which make the diagnosis easy. The duration and

course of the musculo-spiral paralysis are very variable. The pressure pal-

sies may disappear in a few days. Eecovery is the rule, even when the

affection lasts for many weeks. The electrical examination is of impor-

tance in the prognosis, and the rules laid down under paralysis of the facial

nerve hold good here.

The treatment is that of neuritis.

(d) Ulnar Nerve.—The motor branches supply the ulnar halves of the

deep flexor of the fingers, the niuscles of the little finger, the interossei,

the adductor and the inner head of the short flexor of the thumb, and the

ulnar flexor of the wrist. The sensory branches supply the ulnar side of

the hand—two and a half fingers on the back, and one and a half fingers

on the front. Paralysis may result from pressure, usually at the elbow-

joint, although the nerve is here protected. Possibly the neuritis in the

ulnar nerve in some cases of acute illness may be due to this cause. Gowers

mentions the case of a lady who twice had ulnar neuritis after confinement.

Owing to paralysis of the ulnar fiexor of the wrist, the hand moves toward

the radial side ; adduction of the thumb is impossible ; the first phalanges

cannot be flexed, and the others cannot be extended. In long-standing

cases the first phalanges are overextended and the others strongly flexed,

producing the claw-hand ; but this is not so marked as in the progressive

muscular atrophy. The loss of sensation corresponds to the sensory dis-

tribution just mentioned.

(e) Median Nerve.—This supplies the flexors of the fingers except the
ulnar half of the deep flexors, the abductor and the flexors of the thumb,^
the two radial lumbricales, the pronators, andthe radial flexor of the wrist.
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V The sensory fibres supply the radial side of the palm and the front of the

\thiimb, the first two fingers and half the third finger, and the dorsal sur-

^faces of the same three fingers.

This nerve is seldom involved alone. Paralysis results from injury

and occasionally from neuritis. The signs are inability to pronate the

forearm beyond the mid-position. The wrist can only be flexed toward

the ulnar side; the thumb cannot be opposed to the tips of fingers

The second phalanges cannot be flexed on the first ;
the distal phalanges of

the first and second fingers cannot be flexed; but in the third and fourth

fingers this action can be performed by the ulnar half of the flexor pro-

fundus. The loss of sensation is in the region corresponding to the sensory

distribution already mentioned. The wasting of the thumb muscles, which

18 usually marked in this paralysis, gives to it a characteristic appearance.

Lumbar and Sacral Plexuses.

The lumhar plexus is sometimes involved in growths of the lymph

glands, in psoas abscess, and in disease of the bones of the vertebra. Of

fts branches the oUurator nerve is occasionally injured during parturi-

tion When paralyzed the power is lost over the adductors of the thigh

anyone leg cannol be crossed over the other. Outward rotation is also

disturbed. The anterior crural nerve is sometimes involved m wounds

or in dislocation of the hip-joint, less commonly dui;ing P-^t:;^;;^^^^';!^;^

sometimes by disease of the bones and in psoas abscess. The special

symptoms of affection of this nerve are paralysis of the extensors of the

knee with wasting of the muscles, anesthesia of the antero-lateral parts of

thTgh and of the inner side of the leg to the big toe. This nerve is some-

times involved early in growths about the spine, and there may be pam m

i^area of distribution. Loss of the power of abducting the thigh resulte

from paralysis of the gluteal nerve, which is distributed to the gluteus,

TTipdius and minimus muscles.
."

The sacral pU..s is frequently involved in tumors and ^-^^-^^^

witliiu the pelvis and may be injured during parturition. Nem.tis is

common, usually an extension from the sciatic nerve.

oTthe branches, the sciatic mrvc, when injured at or near the notoh,

causes paralysis of «ie Sexors of the legs and the— "^^J, '

but injury below the middle of the thigh involves only the latter muscles

The e i^ io anesthesia of the outer half of the leg, the sole, and the grea

nortion of the dorsum of the foot. Wrfng of the muscles frequcn ly

LlC and there may be trophic disturbances. In paralysis of one sciatic

thelg is fixed at the knee by the action of the quadriceps extensor and

the patient is able to walk.
„in+pnc maximus

Paralysis of the small sciatic nerve is rarely seen. The gl^^^^^^ ^^^^^^^

is involved and there may be difficulty m rising rom a seat. There

strip of anesthesia along the back of the middle third of the thigh.
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External Popliteal Nerve.—Paralysis involves the peronaei, the long ex-

tensor of the toes, tibialis anticus, and the extensor brevis digitorum.

The ankle cannot be flexed, resulting in a condition known as foot-drop,

and as the toes cannot be raised the whole leg must be lifted, producing

the characteristic steppage gait seen in so many forms of peripheral neu-

ritis. In long-standing cases the foot is permanently extended and there

is wasting of the anterior tibial and peroneal muscles. The loss of sensa-

tion is in the outer half of the front of the leg and on the dorsum of

the foot.

Internal Popliteal Nerve.—When paralyzed plantar flexion of the foot

and flexion of the toes are impossible. The foot cannot be adducted, nor

can the patient rise on tiptoe. In long-standing cases talipes calcaneus

follows and the toes assume a claw-like position from secondary contract-

ure, due to overextension of the proximal and flexion of the second and

third phalanges.

Sciatica.

This is, as a rule, a neuritis either of the sciatic nerve or of its cords

of origin. It may in some instances be a functional neurosis or neuralgia.

It occurs most commonly in adult males. A history of rheumatism or

of gout is present in many cases. Exposure to cold, particularly after

heavy muscular exertion, or a severe wetting are not uncommon causes.

Within the pelvis the nerves may be compressed by large ovarian or

uterine tumors, by lymphadenomata, by the foetal head during labor, and
occasionally lesions of the hip-joint induce a secondary sciatica. The con-

dition of the nerve has been examined in a few cases, and it has often

been seen in the operation of stretching. It is, as a rule, swollen, red-

dened, and in a condition of interstitial neuritis. The affection may be

most intense at the sciatic notch or in the nerve about the middle of the

thigh.

Of the symptoms, pain is the most constant and troublesome. The
onset may be severe, with slight pyrexia, but, as a rule, it is gradual, and
for a time there is only slight pain in the back of the thigh, particularly

in certain positions or after exertion. Soon the pain becomes more
intense, and instead of being limited to the upper portion of the nerve,

extends down the thigh, reaching the foot and radiating over the entire

distribution of the nerve. The pa,tient can often point out the most sen-

sitive spots, usually at the notch or in the middle of the thigh ; and on
pressure these are exquisitely painful. The pain is described as gnawing or

burning, and is usually constant, but in some instances is paroxysmal, and

^^^^^^^^'^^^^-ii.^^g^ii- 0^ walking it may be very great ; the knee is bent
and the patient treads on the toes, so as to relieve the tension on the nerve.

In protracted cases there is wasting of the muscles, but the reaction of

degeneration can seldom be obtained. In these chronic cases cramp may
occur and fibrillar contractions. Herpes may develop, hut this is un-
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usual. In rare instances the neuritis ascends and involves the spinal

cord.
1 -4. •

The fnration and course are extremely variable. As a rule it is an

obstinate afEection, lasting for months, or even, with slight remissions, for

ye irs Kelapses are not uncommon, and the disease may be relieved m
one nerve only to appear in the other. In the severer forms the patient is

bedridden, and such cases prove among the most distressing and trying

which the physician is called upon to treat.

In the diagnosis it is important, in the first place, to determine whether

the disease is primary, or secondary to some affection of the pelvis or of

the spinal cord. A careful rectal examination should be made, and, m

women pelvic tumor should be excluded. Lumbago may be confounded

with it Affections of the hip-joint are easily distinguished by the

absence of tenderness in the course of the nerve and the sense of pam

on movement of the hip-joint or on pressure in the region of the tro-

chanter There are instances of sacro-iliac disease m which the patient

complains of pain in the upper part of the thigh, which may sometimes

radiate- but careful examination will readily distinguish between the

affections Pressure on the nerve trunks of the cauda equina, as a rule,

causes bilateral pain and disturbances of sensation, and, as double sciatica

is rare these circumstances always suggest lesion of the nerve roots. Be-

tween the severe lightning pains of tabes and sciatica the differences are

usually well defined- ^ „ , , , .

"

Treatment -The pelvic organs should be carefully and systemati-

oallv examined. Constitutional conditions, such as rheumatism and gout

should receive appropriate treatment. In a few cases withj)ronounced

rheumatic history, which come on^acixtjlx_with fever, the salicylates seem

to do good. In other instances they are quite useless. ,
If there is a sus-

pici^ of syiAilis the iodide of potassium should be employed, and m

ffoutv cases salines.
-

Rest in bed with fixation of the limb by means of a long splint is a

most valuable method of treatment in many cases, one upon which Weir

Sthel has specially insisted. I have known it to -1--'

Ja tances to cixre, obstinate and protracted cases which had res st d all

other t^^^^^^^^^
Hydrotherapy is sometimes satisfactory, particularly the

wtrntlTor the Id baths' Many cases are relieved by a prolonged

residence at one of the thermal springs.

Antipyrin, antifebrin, and qninme, are of doubtful benefit,

^applications are more beneficial. The hot iron or the thermo

can!:; L blLers relieve the pain temporarily. Deep W
nerves give great relief and may be necessary for the pam. It is best to

u cocaTne at first, in doses of from an eighth to a quarter of a gram. If

Z pa^ is—ble morphia may be used, but it is a^^^^^
in sciatica and should be withheld as long as possible The disease is so

piXacied, 80 liable to relapse, and the patient's morale so undermined by
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the constant worry and the sleepless nights, that the danger of contract-

ing the morphia habit is very great. On no consideration should the

patient be permitted to use the h3rpodermic needle himself. It is remark-

able how promptly, in some cases, the injection of distilled water into the

nerve will relieve the pain. Acupuncture may also be tried ; the needles

should be thrust deeply into the most painful spot for a distance of about

two inches, and left for from fifteen to twenty minutes. The injection of

chloroform into the nerve has also been recommended.
Electricity is an uncertain remedy. Sometimes it gives prompt relief

;

in other cases it may be used for weeks without the slightest benefit. It

is most serviceable in the chronic cases in which there is wasting of the

legs, and should be combined with massage. The galvanic current should
be used ; a flat electrode should be placed over the sciatic notch, and a

smaller one used along the course of the nerve and its branches. In very
obstinate cases nerve-stretching may be employed. It is sometimes suc-

cessful ; but in other instances the condition recurs and is as bad as ever.

III. DISEASES OF THE SPmAL COED.

I. TOPICAL DIAGNOSIS.

"We have seen that a lesion involving a definite part of the gray matter
of the lower motor segment is accompanied by loss of the power to per-
form certain definite movements. A disease, such as anterior polio-mye-
litis, which is confined to the gray matter gives as its only symptom a
characteristic lower-segment paralysis. The muscles paralyzed reveal the
seat of the lesion. In many instances a transverse section of the spinal
cord is involved to a greater or less extent ; if complete, there is lower-seg-
ment paralysis at the level of the lesion. If the muscles so paralyzed arei

thejame_onJhejbwo sides the body, the lesion is strictly _ti-ansverse, ~for, f

ob^nOTsIy^-if -thej3ord is involved higher on one side than oBTthe other the
|

paralyzed muscles will vary accordingly. Besides the paralysis due'^toi'.

:

involvement of the lower segment, the muscles whose centres are below
the lesion may also be paralyzed by the involvement of the upper segment
m the pyramidal tract, and present all the characteristics of such a paraly-
sis. The degree of the paralysis depend^s upon the intensityLpf the lesion
of the pyramidal tract, and varies from a slight weakness in the fiexion of
the ankle to an absolute paralysis of all the muscles below the lesion. The
sphincter^muscl^^^^ and rectum are also often paralyzed.

~"

Sensory symptoms areusually not as~promment as^ motor "symp-
toms, but when the spinal cord is much diseased there is a dulling of sen-
sation all over the body below the lesion. The upper border of disturbed
sensation often indicates the level of the disease, especially when this is in
the dorsal region, where the corresponding motor paralysis is not easy to
demonstrate. It is to be noted that the anassthesia does not reach quite

6U
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to the level of the lesion ; thus if the fifth dorsal segment is involved the

Inlsthesia will inelude the area supplied b, the sixth segment, but no that

Zpltd by^e fifth. This is due to the overlapping o the area.. Ihere

narrow zone of hyperesthesia above the anesthetic region.

" °
Whe^ rtrln v'se lesion is complete and the lower part of the cerd is

cut!fi from all influence from above, there is complete sensory and motor

uJ, «nd the deep reflexes instead of being exaggerated are lost.

''"Trdifferent rt^^^^^^^^^^ are dependent upon different levels of the cord

(see"taMe), and their absence or presence may be important Iceahz-

ing symptoms.
symptoms which follow lesions con-

Un lateral
Ztion oft, spinal cord follow the same

r„Te rtZse' iven ft^rnrstTesions, except that they are confined to

t side'of thfbody-that is, the, are ^e same^.^^^^^^^^^

=rrriXr:;:—: —d^^^ to ?he seg.

rnToit j:4ttived; above this ^^^^^z::'^

Cord. -

Zone of cutaneous hypexfesthesia.

Zone of cutaneous anaesthesia.

Lower segment paralysis.

Upper segment paralysis

Hypersesthesia of skin.

Muscular sense impaired.

Reflex action first lessened and

then increased.

Temperature raised

Lesion.

Muscular power normal.

Loss of sensibility of skm.

Muscular sense normal.

Reflex action normal.

Temperature same as that above

lesion.

::::":ptional cases that all these features are metwith.for they

vary with its extent and intensity.
^^..^nized by Brown-Seqnard,

^This combination of ^^-P^^^^^^^^^^^^^^^ Jtab-woimds, frac-

after whom it has been named. It may tollo
associated with

ture and caries of the spme, and it s not mfieque y

syringo-myelia and ^-^^^^^^^^^ ^^ion is not satisfactory, and

The explanation of the
, . g^^so^y conduction is more

cannot be until our knowledge of t^^e P^^hs sen o y
_^ ^^^^^^

accurate. These cases have convinced most chniou
^^^^ ^^^^^

paths for touch, pain, and temperat- ^^^^^^ ,,,, opposite

T^llt— sC— in the posterior columns of
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the same side. We have seen (page 825) that anatomy lends some sup-

port to this view, and this is the explanation that is usually given. The
experiments on animals have thrown some doubt on this view, especially

those of Mott on monkeys, which seem to indicate that the sensory paths
for the most part remain on the same side of the cord.

Systemic Degeneration.—The long tracts of the cord sometimes under-
go degeneration. This is dearly always secondary to some lesion, either

above, causing degeneration in the pyramidal tracts (descending degenera-
tion), or below, causing degeneration in the posterior columns, the direct

cerebellar and the antero-lateral ascending tracts (ascending degeneration).
Lesions affecting the spinal ganglia or posterior spinal roots cause ascend-
ing degeneration confined to the posterior columns of the spinal cord.

Secondary degeneration in the pyramidal tracts is believed to cause, or
at any rate to accompany, the symptoms which give to the upper-segment
paralysis its special characteristics. These are increased muscular tension
and exaggerated tendon reflexes (the spastic condition). Therefore, when
this spastic condition is present we assume that the pyramidal tracts are
degenerated, and in certain cases in which there are no other symptoms
it is believed by some observers that the disease consists in a primary de-
generation of the tracts (primary lateral sclerosis).

Ascending secondary degeneration gives no symptoms by which we can
determine its presence, but disease involving the posterior columns is often
associated Avith ana3sthesia and muscular inco-ordination (ataxia). We not
infrequently have ataxia combined with the spastic condition, due to in-
volvement of both the posterior and lateral columns (combined sclerosis).

II. AFFECTIONS OF THE MENINGES.
^

Diseases of the Dura Mater.

Pachymeningitis.—The dura mater of the cord is separated by a loose
connective tissue from the bony canal in which it lies, and an inflamma-
tion may involve either its outer or its inner aspect ; hence the division
into pachymeningitis externa and interna.

(a) Pachymeningitis Externa.—This is invariably a secondary inflam-
mation and is occasionally met with in an acute form in caries, in syphi-
litic affections of the bone, in tumors, or in aneurism. Abscess may pene-
trate the spinal canal, or the inflammation may even extend to the peri-
dural tissue in long-standing decubitus. The symptoms are usually those
of a compression myelitis.

The chronic form of external pachymeningitis, also a secondary afl;ec-
tion, is much more common. It is a constant accompaniment of tuber-
culous disease of the spine and plays a very important part in the produc-
tion of the symptoms. The affection may be confined to the part in
immediate connection with the local disease, but in some cases the sub-
dural space over six or eight vertebrae is occupied by caseous masses.
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The cord at the site of the curvature in Pott', disease may be compressed

wurnerhaps little or no involvemeut of the pia mater. The mternal sur-

araclmdd, while the external dura is thickened, rough, and covered w>th a

Tee y substance of a variable ^eg- of consistence. In som ,„stan^^^

rtTaraSr^tX"^^^^^^^^^ -pHti^ "Tr""
often wtth t*gn3 „, invLemeut of the nerve roots, such as wdl be men-

fbie/y the o-ica. -gion
(^^ ^tp Ib^

interspace between the cord
''"f f;;^'^ J^^Ce de^^^

trically arranged flbnnons
«™f ^ f^''^

™
^^^^ identical

not outside of, the dura mater. It .8 a conmt
^^^^

with the ha^morrhagic pacbymenmgit.s
^t^'^^'ii^t^'^^ a,„myelus-

is usually compressed; the central canal
^J'^^^'^^^J^ i„i,ed in

and there arc secondary '^^K^erat.cns^ T^^^^^

the growth and are damaged and
""J^^^ f i„,„i,es a con-

It maybe limited to one "° ^^^^^ incase is chronic,

siderable portion of the cervical '
„i ,™ptoms. There

and in some cases presents a «f f roots are

are intense neuralgic parns rn the c»r c c, he n

involved. They are

.f '^J'^^
"%tLtbcsia with numbness and

vai7 greatly m intensity. There may be m
tingling ;

atrophic changes may develop a^^^ ttae y
^^^^^ ^^^^

thesia. Gradually motor d'^urban es
, ^^^^^^

the muscles atrophied,
T^-^f^f^^Jl^^l'^^^Z to act, so that the con-

hand. The extensors on the ° ^er ta*;^^^^^
je of the atrophy

dition of claw-hand IS gradually P^e^^^^*^
„erve roots,

depends much upon the extent of

^'^^f'^^^^ ^^„„,a„., and arms

Jd in many cases J^'e
» 'jby of ^e— uh con-

becomes extreme. The conoition
Usually before

tractures, flexion of the wnst
'lfJ^;^fJ^:,;Z/ot what the French

the arms are greatly atrophied there aie^ J P
^^^^

writers term the second f«;-™™'i^;Xparaplegia, which may develop

:^eS^rnS:XCrttf\rteUU is due to secondary

ntLt^rnsaclironic course,1«^^
I. a few instances,

^^'""^rdi"^^^^^^^ Tl"-
lecovery has taken place. The disease s

^.^.^^ _j ,^

trophic lateral sclerosis, syriugomyeha, and tumou
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separated by the marked severity of the initial pains in the neck and arms

;

from the second by the absence of the sensory changes characteristic of

syringomyelia. From certain tumors it is very difficult to distinguish,

as, in fact, the fibrinous layers form a tumor around the cord.

The condition known as hmmatoma of the dura mater may occur at

any part of the cord, or, in its slow, progressive form—pachymeningitis

haemorrhagica interna—may be limited to the cervical region and produce

the symptoms just mentioned. It is sometimes extensive, and may coexist

with a similar condition of the cerebral dura. Cysts may occur filled with

haemorrhagic contents. —

Diseases of the Pia Mater.

(a) Acute Spinal Meningitis; Leptomeningitis.

Etiology.—Spinal meningitis occurs : (1) In tuberculosis. This is

perhaps the most common form in general practice and has already been

considered. (2) In specific cerebro-spinal meningitis, which occurs en-

demically or epidemically, and has also been considered under its appro-

priate section. (3) As a secondary involvement in certain infectious dis-

eases, pneumonia, small-pox, scarlet fever, and typhoid fever. This form

is very rare Even in pneumonia, in which the cerebral meninges are

frequently involved, the spinal meninges are seldom affected, except per-

haps in the first two or three inches of the cervical region. (4) Prom in-

jury or the extension of inflammation, as after operation on spina bifida.

(5) There are cases in which the meningitis appears to have followed ex-

posure to cold and wet.

Morbid Anatomy.—The affection may be diffused over the entire

cord or localized to the cervical region. In the early stage the vessels of

the pia mater are injected. The fluid in the pia-arachnoid space is

slightly turbid. In some intense grades, on opening the dura the contour

of the cord cannot be seen, as it is completely enveloped in a sero-flbrin-

ous or purulent exudate, which here and there causes bulging of the

arachnoid. Owing to the position of the body, the exudate is most
abundant in the posterior part, or sinks to the lumbar region. In

acute cases the pia itself does not look thickened, but in more chronic

forms the membrane may be grayish and turbid. In a majority of in-

stances, if the inflammation is intense, the exudate is seen in the anterior

and posterior median fissures and the cortical portion of the cord is

swollen and infiltrated, so the condition can be properly called meningo-
myelitis. The affection may be limited to the spinal meninges, but in a

majority of instances it is a cerebro-spinal lesion.

Symptoms.—These have already been referred to in considering the
two commonest varieties, the tuberculous and the epidemic. The disease

often sets in with a chill and fever. Pain in the back, stiffnessTn the
neck, pain on pressure along the vertebrte, tremor of'spasm of the muscles,
and disturbances of sensation are usually present. Girdle sensations are
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not common. The reflexes may be increased. Later, paralytic symptoms

may develop, but they are uncommon, except in pure spinal meningitis.

The diagnosis is often difficult. In a large proportion of the cases

supposed to be spinal meningitis the membranes are not inflamed. I have

already referred to the identity of the spinal symptoms in certain of the

infectious diseases with those of acute leptomeningitis. In the case of a

patient with high fever, marked stiffness of the back and neck muscles, or

opisthotonus with rigidity and tremor of the muscles, it is not unnatural

to make a positive diagnosis of spinal meningitis, but every sj^mptom ot

the condition m'ay be present without any inflammatory exudate ihe

truth of Stoke's dictum, already quoted (p. 26), has been brought home

to me on many occasions. On the other hand, there are instances of

well-marked leptomeningitis, more particularly the cerebro-spmal form,

in which spinal symptoms are trifling or absent. To distinguish between

the different forms of spinal meningitis is sometimes extremely difficult.

A correct diagnosis is oftenest made in tuberculous cases, since here the

prodromes are well defined and the symptoms indicative of involvement

of the cerebral meninges well marked. There are cases m which the

spinal meninges bear the brunt of the afEection. I have already referred
,

to one case in which the meningitis was thought to be due to trauma-

tism The coexistence of disease at the apex of the lungs or of local

tuberculous lesions elsewhere, as in a testis, is of great value.

The diagnosis of the epidemic form has already been considered ^

(&) Chronic Leptomeiiiiigitis.-As a primary lesion this is extremely

rare It sometimes follows the prolonged use of alcohol. It occurs m

connection with syphilis, trauma, and as a complication of various scle-

roses of the spinal cord, either systemic or insular.

AnatoJally the condition is characterized by ^^"^^7 d^a
bidity of the pia, often with adhesions to the arachnoid and the duia.

T e memb^^^^^^^ maybe stained with blood-pigment. These alterations

may oTcur in localized spots or over extensive areas. The nerve roots xnay

r involved and thickened. The spinal cord itself is rarely affected

thoiah strands of connective tissue may extend into the cortical zon
,

ptd^^^^^^^^ sclerosis. The opaque, white, cartilaginous plates win

occu so often on the posterior surface of the spinal arachnoid and are

"metimes adherent toL pia cause no symptoms and are not to be mis-

"^s^:^^^^ indefinite. Simple thickening of tlie

menl : mf produce no signs during life unless ^^^^^^^^
are involved In any case the diagnosis is somewhat doubtful, ilieie

Z—s inwhii pain in — of th^^^^^
and pains radiating in the nerves of the trunk or^^^^^^^^
been marked. Hyperesthesia and skm ^-Pt--

J^ T r^^^^^^
the cord is involved paralytic «y^P^^°"^^"^7 ^^^^'^ -^J
increased. The course is always chronic,^^;Z^^ occurs.

The treatment is purely symptomatic. Keco\ ery pi oua j
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HEMORRHAGE INTO THE SpINAL MEMBRANES; HiEMATORRHACHIS.

In meningeal apoplexy, as it is called, the blood may be between the

dura mater and the spinal canal—extra-meningeal hemorrhage—or within

the dura mater—intra-meningeal haemorrhage.

(a) Extra-meningeal Hcemorrhage occurs usually as a result of trauma.

The exudation may be extensive without compression of the cord. The

blood comes from the large plexuses of veins which surround the dura.

The rupture of an aneurism into the spinal canal may produce extensive

and rapidly fatal haemorrhage.

{V) Intra-meningeal HcBmorrhage is rather more common, but is rarely

extensive from causes acting directly on the spinal meninges themselves.

Scattered hgemorrhages are not unfrequent in the acute infectious fevers,

and I have twice, in malignant small-pox, seen much effusion. Bleeding

occurs also in death from convulsive disorders, such as epilepsy, tetanus,

and strychnia poisoning. The most extensive haemorrhages occur in cases

in which the blood comes from rupture of an aneurism at the base of the

brain, either of the basilar or vertebral. In several cases of this kind I have

found a large amount of blood in the spinal meninges. In ventricular

apoplexy the blood may pass from the fourth ventricle into the spinal

meninges. There is a specimen in the medical museum of McGill College

of the most extensive intraventricular hjemorrhage, in which the blood

passed into the fourth ventricle, and descended beneath the spinal arach-

noid for a considerable distance. On the other hand, hemorrhage into

the spinal meninges may possibly ascend into the brain.

The sympto7ns in moderate grades may be slight and indefinite. In

the non-traumatic cases the hemorrhage may either come on suddenly or

after a day or two of uneasy sensations along the spine. As a rule, the

onset is abrupt, with sharp pain in the back and symptoms of irritation in

the course of the nerves. There may be muscular spasms, or paralysis may
come on suddenly, either in the legs alone or both in the legs and arms.

In some instances the paralysis develops more slowly and is not complete.

There is no loss of consciousness, and there are no signs of cerebral dis-

turbance. The clinical picture naturally varies with the site of the hsemor-

rliage. If in the lumbar region, the legs alone are involved, the reflexes may
be abolished, and the action of the bladder and rectum is impaired. If in

the dorsal region, there is more or less complete paraplegia, the reflexes are

usually retained, and there are signs of disturbance in the thoracic nerves,

such as girdle sensations, pains, and sometimes eruption of herpes. In the

cervical region the arms as well as the legs may be involved ; there may
be difficulty in breathing, stiffness of the muscles of the neck, and occa-

sionally pupillary symptoms.

The prognosis depends much upon the cause of the hemorrhage.
Recovery may take place in the traumatic cases, and in those associated,

with the infectious diseases.
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111. AFFECTIONS OF THE BLOOD-VESSELS.

(a) Coiiffestioii.-Apart from actual myelitis, we rarely see post mor-

tem evidences of congestion of the spinal cord, and when we do it is usu-

ally limited either to the gray matter or to a definite portion of the organ.

There is necessarily, from the posture of the body post mortem, a greater

degree of vascularity in the posterior portion of the cord Ihe white mat-

ter is rarely found congested, even when inflamed; m fact, it is remarka-

ble how uniformly pale this portion of the cord is. The gray matter often

has a reddish-pink tint, but rarely a deep reddish hue, except when mye-

litis is present If we know littie anatomically of conditions of conges-

tion S 'the cord, we know less clinically, for there are no features m any

"^VtrJ" too, with this state. There may be extreme gi-ades

of anlmia of the cord without symptoms. In chlorosis and pernicious

Lmia there are rarely symptoms pointing to the -rd
-^^^^^^^^^

reason to suppose that such sensations as heaviness m the limbs and tm

ding are especially associated with anemia.
^

There are, however, some very interesting facts with reference to the

profound anemia of the cord which follows ligature of he aorta In ex-

periments made in Welch's laboratory by Herter, it was found that within

rfeTmoments after the application of tlie ligatui. to ^
^
^^^^^^^^^

::^ti:n f

and rprobaHy due to an anatomical change in the nerve elements s,m>-

^LtXr':;:rt-r^ :f^:^ t;titi. dne to the alte„d condl.

W^EmMsm and Thromiosis.-BlocUng of

^^l^^^J^^yl^lJrU occurs. It "ay '.e produced expenm^^^^^^^^^^^

that it was associated with choreiform ^o..ments^
^„ „rt,nt part in

smaller vessels in connection with endarteritis plays impo
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with syphilis and sometimes with gummata of the meninges
; (2) an arter-

itis obliterans, with great thickening of the intima and narrowing of the

lumen of the vessels, involving chiefly the medium and larger-sized arteries.

Miliary aneurisms or aneurisms of the larger vessels are rarely found in

the spinal cord. In the classical work of Leyden but a single instance of

the latter is mentioned.

(e) Hsemorrhage into the Spinal Cord {HmmatomyeUa).—The existence

of a primary hsemorrhage into the cord has been denied on the ground

that in all instances it is preceded by a condition of softening. A majority

of authors, however, admit the existence of a primary form. About forty-

two cases are on record, which are collected in the thesis of Hayem * and

in the article of Berkeley, f It is more common in males than in females,

and at the middle period of lifeT TKe cases'have followed either cold and

exposure"or overexerHon, and, most frequently of all, traumatism. It oc-

curs also in tetanus and convulsions. Haemorrhage may be associated with

tumors, with syringo-myelia, or with myelitis ; it is often difficult to de-

termine whether the case is one of primary hsemorrhage with myelitis, or

myelitis with a secondary hsemorrhage.

The anato7mcal condition is very varied. The cord may be enlarged

at the site of the hsemorrhage, and occasionally the white substance may

be lacerated and blood may escape beneath the meninges. The extravasa-

tion is chiefly in the gray matter, and may be limited or focal, or very

difiiuse, extending a considerable distance in the cord. In a case which

occurred at the Montreal General Hospital under Wilkins the haemorrhage

occupied a position opposite the region of the fifth and sixth cervical

nerves and on transverse section the cord was occupied by a dark-red clot

measuring twelve by five millimetres, around which the white substance

formed a thin, ragged wall. The clot could be traced upward as far as the

second cervical, and downward as far as the fourth dorsal.

The sudden onset of the symptoms is the most characteristic feature

in hsematomyelia. The loss of power necessarily varies with the locality

affected. If_in^the cervical region, botli arms and legs may be involved

;

but if in the dorsal or lumbar, there is only paraplegia,, .. There is usually

loss of sensation, and at first loss of refiexes. Myelitis frequently develops

and becomes extensive, with fever and trophic changes. The condition

may rapidly prove fatal ; in other instances there is gradual recovery, often

with partial paralysis.

The diagnosis may be made in some instances, particularly those in

which the onset is sudden after injury, but there is great difficulty in dif-

ferentiating lisemorrhagic myelitis from certain cases of hsemorrhage into

the spinal meninges. The question of diagnosis has been carefully consid-

erpd by Iloch J in a recent report of two cases from my clinic.

* Paris, 1872.

^ Brain, 1889.

X Johns Ilopliins Hospital Reports, vol. ii, fasciculus 6.
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(f) Caisson Disease; Diver's Paralysis.—This remarkable afEection,

foiind in divers und m workers in caissons, is cliaracterized by a paraplegia,

more rarely a r"^°"
"^''"^^^ ^npm-venes on returning from tlie com-

prossed atmosphere to the surface.

The disease has been carefully "studied by the French writers, by Ley-

den and Schultze in Germany, and in this country particularly by A^H.

Smith The pressure must be more than that of three atmospheres. 1 he

symptoms are especially apt to come on if the change from the high to

the ordinary atmospheric pressure is quickly made. They may supervene

immediately on leaving the caisson, or they may be delayed for several hours.

In the mildest form there are simply pains about the knees and m the

legs, often of great severity, and occurring in paroxysms Abdominal

pain and vomiting are not uncommon. The legs may be tender to the

touch, and the patient may walk with a stilf gait. Dizziness and headache

may accompany these neuralgic symptoms, or may occur alone. Moie

Commonly in the severe form there is paralysis both of motion and sen-

sation usually a paraplegia, but it may be general, involving the trunk

tZZ. MonoWia and hemiplegia are rare. In the most extreme

instances the attal resemble apoplexy, and the patient rapidly becomes

comatose and death occurs in a few hours. I^jLe -?i^LE*2^^
outiooUi--^]Lg22^--^ ^i^i-^^?^":^^^
c6StS^^n^e^^?^r^ks or~i?50^riSnt1isr-imnti^^

met with in the deep:sea diverS:_„
cipvpril

was ^ ^ lacerated. In a case examined on the

A large majontj of

^SJof ox and the use of comp.-e.sed

""T 7Zn3ed " -p^ia'fevelops the treatment is si..i-

r ?„ILfof other form In all eaisson work eare should be exercised

lar to that ot otner lomib.
^ ordinary

that the time in passing ^^'ough the lock lom the hi h to

pressure be sufficiently prolonged,
t'^'? 'Li atto^oher of

five minutes should be allowed for each additional atmospheie p
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IV. ACUTE AFFECTIONS OF THE SPINAL CORD.

(1) Acute Myelitis.

Etiology.—Acute myelitis results from many causes, and may affect

the cord in a limited or extended portion—the gray matter chiefly, or the

gray and white matter together. It is met with : (a) As an independent

affection following exposure to cold, or exertion, and leading to rapid

loss of power with the symptoms of an acute ascending paralysis, (b) As

a sequel of the infectious diseases, such as small-pox, typhus, and measles.

(c) As a result of traumatism, either fracture of the spine or very severe

muscular effort. Concussion without fracture may produce it, but this is

rare. Acute myelitis, for instance, scarcely ever follows railway accidents.

(d) In disease of the bones of the spine, either caries or cancer. This is a

• more common cause of localized acute transverse myelitis than of the diffuse

affection, (e) In disease of the cord itself, such as tumors and syphilis

;

in the latter, either in association with gummata, in which case it is

usually a late manifestation, or it may follow within a year or eighteen

months of the primary affection.*

Morbid. Anatomy.—In localized acute myelitis affecting white and

gray matter, as met with after accident or an acute compression, the cord is

swollen, the pia injected, the consistence greatly reduced, and on incising

the membrane an almost diffluent fluid may escape. In less intense

grades, on section at the affected area, all trace of distinction between the

gray and white matter is lost, or extremely indistinct. The tissue may be in-

jected, or, as is often the case, hasmorrhagic. It is particularly in these

forms, due to extension of disease from without or to acute compression,

that we find definite involvement of the white matter. In other instances

the gray matter is chiefly affected. There may be localized areas through-

out the cord in which the gray matter is reduced in consistence and

haemorrhagic, the so-called red softening. There may be definite cavity

formations in these foci. In some cases of disseminated or focal myelitis

the meninges also are involved and there is a myelo-meningitis. And,

lastly, there are instances in which, throughout a long section of the cord,

sometimes through the lumbar and the greater part of the dorsal, or in the

dorsal and cervical regions, there is a diffuse myelitis of the gray sub-

stance.

Ilistologically the nerve fibres are much swollen and irregularly dis-

torted, the axis cylinders are beaded, the myelin droplets are abundant,

and the laminated bodies known as corpora amylacea may be seen. The
granular fatty cells are also numerous and there may be leucocytes and
red blood-corpuscles. Changes in the blood-vessels are striking; the

smaller veins are distended and may show varicosities. The perivascular

* Breteau, Des Maladies Syphilitiques Precoces, Paris Thesis, 1889.
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lymph spaces contain numerous leucocytes, and the smaller arteries them-

selves are frequently the seat of hyaline thrombi. The ganglion cells

are swollen and irregular in outline, the protoplasm is extremely granu-

lar and vacuolated, and the nuclei, though usually invisible, may show

sio-ns of division, and the processes of the cells are not seen.
_

^
In cases which persist for some time we have an opportunity of seeing

the later stages of acute myelitis. The acute, inflammatory hyperaemic or

red softening is succeeded by stages in which the aflected area becomes

more yellow from gradual alteration of the blood-pigment, and finally

white in color from the advancing fatty degeneration In cases of com-

pression myelitis, a sclerosis may gradually be produced with the anatom-
^

leal picture of a chronic diffuse myehtis.
. . o t„u

Symptoms.-(.) Ancte Central MyeliUs.-U is this orm which

comefrspontaneouily after cold, or in connection with syphilis or one

o Th infectious diseases, or is seen in a typical manner m the extensi n

Lm iniuries or from tumor. The onset, though scarcely so abrupt as in

hrorriage, may be sudden ; a person may be attacked
^^^^^^^^^^^^^

have difficulty in getting home. In some instances, the onset ,s precedea

brpainT in L legs of back, or a girdle sensation is presen It may

be marked by chills, occasionally by convulsions; fever is usually present

f^rtS beyuning-at first slight, but subsequently it may become

,:Lrlhe°r ctu^ nd uleT are pavfly^ed. T,opMc dis-

usually abohshed. ilie recium anu
...

. .j^ ^-^^^ is often con-

turbances are marked;
^^'f'^'^'^^'Z of the

gested, and there may be localized --^^/^^^^^^^^^ over the

creases, and may reach 107 or 108 .

^^^^^^^

The diagnosis of this variety of acnte "y';™^ "V '

„,ith certain

common with tl^e aeute '^-'^-'^^-^'^'^^^^^'^^t!^^^^
cases of multiple neuritis, 1*^'

,hedTv re m'^^re l,ked involvement

:Lnr:r::;M::r:^^^^^^^
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the rapid wasting, the electrical changes, and the fever. From acute cases

of multiple neuritis it may be more dilficult to distinguish, as the sensory

features in these cases may be marked, though there is rarely, if ever, in

multiple neuritis complete ansesthesia; the wasting, moreover, is more

rapid in myelitis. The bladder and rectum are rarely involved—though

in exceptional cases they may be—and, most important of all, the trophic

changes, the development of bullee, bed-sores, etc., are not seen in multiple

neuritis.

{b) Acute Transverse MyeJiJis.—T^i^G symptoms naturally differ with

the situation of the lesion.

(1) Acute transverse myelitis in the dorsal region, the most common

situation, produces a very characteristic picture. The symptoms of onset

are variable. There may be initial pains or numbness and tingling in the

legs. The paralysis may "set fn quickly and become complete within a

few days ; but more commonly it is preceded for a day or two by sensa-

tions of pain, heaviness, and dragging in the legs. The paralysis of the

lower limbs is usually complete, and if at the level, say, of the sixth dorsal

vertebra, the abdominal muscles are involved. Sensation may be partially

or completely lost. At the onset there may be numbness, tingling, or even

hypereesthesia in the legs. At the level of the lesion there is often a zone
^

of hyper^esthesia, which is discovered by passing a test-tube containing hot^'

water along the spine, when the sensation of warmth changes to one of
|'

actual pain. A girdle sensation may occur early, and when the lesion is inj

this situation it is usually felt between the ensiform and umbilical regions.

'

The reflex functions are variable. There may at first be abolition of the re-

flexes
;
subsequently, the reflexes, passing through the segments lower than

the one affected, may be exaggerated and the limbs may pass into a con-

dition of spastic rigidity. It does not always happen, however, that the re-

flexes are increased in a total transverse lesion of the cord. They may be

entirely lost, as pointed out some years ago by Bastian, and insisted upon by

him in a recent memoir.* F. T. Miles has also called attention to this fact

and reported five cases in which the rcfiexes were lost in total transverse

lesion of the cord. That this is not due to the preliminary shock is shown

by the fact that the abolition of the reflexes may continue for four or more

months. The trophic changes are not marked. The muscles become ex-

tremely flabby, but not wasted in an extreme degree
;
subsequently rigidity

develops. If the gray matter of the lumbar cord is involved, the flaccidity

persists and the wasting may be considerable. The reaction of degenera-

tion is not present. The temperature of the paralyzed limbs is variable.

It may at first rise, then fall and become subnormal. Lesions of the skin

are not uncommon, and bed-sores are apt to form. There is at first re-

tention of urine and subsequent incontinence. If the lumbar centres are

involved, there are from the outset vesical symptoms. The urine is alka-

* Medico-Chirurgical Transactions, vol. Ixxiii.
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line in reaction and may rapidly become ammoniacal. The bowels are

constipated and tliere is usually incontinence of the fa3ces. Some writers

attribute the cystitis associated with transverse myelitis to disturbed tro-

phic influence.
_ . -, i

The course of complete transverse myelitis depends a good deal upon

its cause Death may result from extension. Segments of the cord may

be completely and permanently destroyed, in which case there is persistent

paraplegia The pyramidal fibres below the lesion undergo the secondary

degeneration, and there is an ascending degeneration of the posterior me-

dian columns. If the lower segments of the cord are involved the legs

may remain flaccid. In some instances a transverse myelitis of the dorsal

region involves the anterior horns above and below the lesion, producmg

flaccidity of the muscles, with wasting, fibrillar contractions, and the reac-

tion of degeneration. More commonly, however, in the cases which last

many months there is more or less rigidity of the muscles with spasm or

persistent contraction of the flexors of the knee.
^ . , .

(2) Transverse Myelitis of the Cervical Begion.-U at the level of the

sixth or seventh cervical nerves, there is paralysis of the upper extremities,

more or less complete, sometimes sparing the muscles of the shoulder.

Gradually there is loss of sensation. The paralysis is usually complete be-

low the point of lesion, but there are rare instances in which the arms only

are afiected, the so-called cervical paraplegia. In addition to the symp-

toms already mentioned there are several which are more characteristic of

transverse myelitis in the cervical region, such as the occurrence of vomit-

ng hiccough, and slow pulse, which may sink to twenty or thirty, pupillary

changes-myosis-sometimes attacks of dysphagia, dyspnea, or syncope.

11. Myelitis of the Anterior Horns

{Polio-myelitis Anterior; Atrophic Spinal Paralysis).

Definition -An affection occurring most commonly within the first

three yeL of Me, characterized by fever, loss of power in certain mus-

cles, and rapid atrophy. j

Etioloev -The cause of the disease is unlcDOWn. It ha^ been at

tributod to cold to tlw irritation from dentition, or to overexertion.

S^rL da of Mephibcheth, parents have been inclined to a trjb*

tl^s fo m of paralysis to the carelessness of nnrses in lettmg he child, en

m tat very rlly is the disease induced by traumatism, and perhaps a

majort of the caL the child is attacked while in full l-'"';^

ff
™^
;L pointed out, the cases arc more common m the warm month. Boys

are more liable to be affected than girls Several

reuce of numerous cases together in epidemic orn
J^^f

Medin reports from Stockholm an epidemic m -l""^
*f

August to the 23d of September 29 cases came ""i-^f

instances two cllildren in the same family were attacked wlthm a daj



ACUTE AFFECTIONS OF THE SPINAL CORD. 893

The most remarkable epidemic is that which occurred in the vicinity

of Rutland, Vt, and which has been recorded by Caverly (New York

Medical Record, 1894, ii). One hundred and nineteen cases occurred

during the summer of 1894; eighty-five were under six years of age;

eighteen died.

Although most frequent in children, it develops occasionally in young

adults, or even in middle-aged persons.

Morbid Anatomy.—The disease is oftenest seen in either the cer-

vical or lumbar enlargements. In very early cases, such as those de-

scribed by David Drummond and Charlewood Turner, the lesion has been

that of an acute hsemorrhagic myelitis with degeneration and rapid de-

struction of the large ganglion cells. The condition may be strictly con-

fined to the anterior cornua ; in some instances there is slight meningeal

involvement. The investigations of Goldscheider, Siemerling, and others

have demonstrated the arterial origin of the disease, which is localized

in the parts supplied by the anterior median branch of the anterior spinal

artery. Occasionally the changes are found in the region of distribution

of the anterior radicular, arteries. Marie thinks that the initial process is

embolism or thrombosis of the arteries of the anterior horns, the result

of an acute infection.* In cases in which the examination is not made

for some months or years the changes are very characteristic. The an-

terior cornu in the afEected region is greatly atrophied and the large

motor cells are either entirely absent or only a few remain. The affected

half of the cord may be considerably smaller than the other. The antero-

lateral column may show slight sclerotic changes, chiefly in the pyramidal

tract. The corresponding anterior nerve roots are atrophied, and the

muscles are wasted and gradually undergo a fatty and sclerotic change.

Symptoms.—In a majority of the cases, after slight indisposition

and feverishness, the child is noticed to have lost the use of one limb.

Convulsions at the outset are rare, not constant as in the acute cerebral

palsies of children. Pever is usually present, the temperature rising to

101°, sometimes to 103°. Pain is rarely complained of ; there may oc-

casionally be slight aching in the joints. The paralysis is abrupt in

its onset and, as a rule, is not progressive, but reaches its maximum
in a very short time, even within twenty-four hours. It is rarely gen-

eralized. The suddenness of onset is remarkable and suggests a pri-

mary affection of the blood-vessels, a view which the hsemorrhagic char-

acter of the early lesion supports. The distribution of the paralysis is

very variable. One or both arms may be affected, one arm and one leg,

or both legs ; or it may be crossed paralysis, the right leg with the left

arm. In the upper extremities the paralysis is rarely complete and groups

of muscles may be affected. As Remak has pointed out, there is an

* See R. T. Williamson's Studies on the Relation of Spinal Diseases to the Distri-

bution and Lesions of the Blood-Vessels. Medical Chronicle, New Series, vol. ii.
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upper-arm and a lower-arm type of palsy. The deltoid, the biceps, bra-

chialis anticus, and supinator longus may be affected m the former, and

in the latter the extensors or flexors of the fingers and wrists. This dis-

tribution is due to the fact that the groups of nerve-cells are attacked

which preside over certain muscles acting functionally together.

In the legs the tibialis anticus and extensor groups of muscles are more

affected than the hamstrings and glutei. The muscles of the face are

very rarely, the sphincters hardly ever involved. While the rule is for

the paralysis to be abrupt and sudden, there are cases in which it comes

on slowly and takes from three to five days for its development. At first

the affected limb looks natural, and as children between two and three

are usually fat, very little change may be noticed for some time
;
bu the

atrophy proceeds rapidly, and the limb becomes flaccid and feels soft and

flabby. Usually as early as the end of the first week the reaction of de-

generation is present. The nerves are found to have lost their irritability.

The muscles do not react to the induced current, but to the constant cur-

rent they respond by a sluggish contraction, usually to a weaker current

than is normal, and more to the positive pole than to the negative. The

paralysis remains stationary for a time, and then there is gradual improve-

ment Complete recovery is rare, and, when the anatomica condition s

Considered, is scarcely to be expected. The large motor eel s « the cor

nua, when thoroughly disintegrated, cannot be restored In too many

cases the improvement is only slight and permanent paralysis remains in

cSain groups. Sensation is unaffected; the skin reflexes are absent,

and the deep reflexes are usually lost.

When the paralysis persists the wasting is extreme, the growth of he

boJs of the iflected limb is arrested, or at any rat* retarded, and he

til may be very relaxed ;
as, for instance, when the deltoid is aflected

heir of the humerus is no longer kept in contaetMe g\^no^

cavity In the later stages very serious Mormities are prodncedb^^the

contracture of the muscles.
-j j ;„ *1,„ ,v,„lnritT of

Diaenosis.-Tlie condition is only too evident m 'naj'iuty oi

casef 'ICf a flaccid, flabby paralysis of one or moi. limbs wMi has

tt n abruptly The rapid wasting, the lax state of the musics, he

c rioa'Tactions, and the absence cf reflexes distinguish it fiw the

!lreW Daisies The pseudo-paresis of rickets is a condition to be ca e-

?C^«nShed. ^^^i^'-^^^:^:::^'"^'^

tn-nt. disease of p™-- ^

pseudo-paralysis which—^rl "- ^ c-^^^^^^^^ -a.

The"=:;:7se"^".en5;istb^^^^^^^^^^^



ACUTE AFFECTIONS OF THE SPINAL CORD. 895

contractures and deformities. There is no other disease in which the
physician is so often subject to unjust criticism, and the friends should be
told at the outset that in the severe and extensive paralysis complete
recovery should not be expected. The best to be hoped for is a gradual
restoration of power in certain muscle groups. In estimating the probable
grade of permanent paralysis, the electrical examination is of great value.

Treatment of Acute Myelitis.—In the rapidly developing form
due either to a diffuse inflammation in the gray matter or to transverse
myelitis, the important measures are : Scrupulous cleanliness, care and
ivatchfulness in guarding against bed-sores, the avoidance of cystiTisTeTfEer

by systematic catheterization or, if there is incontinence, by a carefully
adjusted bed urinal, or the use of antiseptic cotton -wool repeatedly
changed. In an acute onset in a healthy subject the spine may be cupped.
Counter-irritation is of doubtful advantage. Chapman's ice-bag is some-
times useful. No drugs have the slightest influence upon an acute myelitis,
and even in subjects with well-marked syphilis neither mercury nor iodide
of potassium is curative. Tonic remedies, such as quinine, arsenic, and
.strychnia, may be used in the later stages. When the muscles have wasted,
inassagejs beneficial in jnaintaining their nutrition. Electricity should
not^Fused m fliFearly stages of myelitis. It is of no value in the trans-
Terse myelitis in the dorsal region with retention of the nutrition in the
muscles of the leg.

The treatment of acute infantile paralysis has a bright and a dark side.
In a case of any extent complete recovery cannot be expected; on the
other hand, it is remarkable how much improvement may finally take
place in a limb which is at first completely flaccid and helpless. The fol-
lowing treatment may be pursued : If seen in the febrile stage, a brisk
laxative and a fever mixture may be given. The child should be in bed
and the affected limb or limbs wrapped in cotton. As in the great majority
of cases the damage is already done when the physician is called and the
disease makes no further progress, the application of blisters and other
forms of counter-irritation to the back is irrational and only cruel to the
child.

The general nutrition should be carefully maintained by feeding the
child well, and taking it out of doors every day. As soon as the child can bear
friction the affected part should be carefully rubbed ; at first once a day,
subsequently morning and evening. Any intelligent mother can be taught
systematically to rub, knead, and pinch the muscles, using either the bare'
hand or, better still, sweet oil or cod-liver oil. This is worth all the other
mcasures advised in the-dii"ease, and should be systematically practised for
months, or even, if necessary, a year or more. Electricity has a much
more hmitcd use, and cannot be compared with massage in maintainino-
the nutrition of the muscles. The faradic current should be applied to
those muscles which respond. The essence of the treatment is in main-
taming, the nutrition of the muscles, so that "in the gradual improvement
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, which takes place in parts, at least, of the aflected segments ot the cord

\
Ito motor impulses may have to deal with well-nourished, not atroph.ed

"""ot medicmes, in the early stage ergot and hcUadonna have been

warmly recom^ n'l^d, but it is unlikely that they have the shghte^

nfluence Later in the disease strychnia may be used with advantage m

one or two minim doses of the liquor strychnin., which, if it ha» no other

n\e" oT—ng cases are those which come under the noUee of ]

the physician six, eight, or twelve months after the °* f^^^^^^ ,

whi L leg - -« '

rotc^tarwhrnSi^spond. This may not - apP-^^^^^^^^^

noticed. With a few lessons an k ^^.^^

the f-t\rd " ight— no observable improvement

Tk^lcrintc nttT/monL with thoi-ough and systematic treat-

S,Ue or no hope can he J^^-^t ^^rmities

\J^^^^^ 0-tne.t Lults from a carefully

applied apparatus.

Ill ACUTE AKD Subacute PoLiomLiTis m Adults.

An acute po«i^ ^^r^^cif^fS
in children, is recognized. A ma oiity liowev

^^^^enness of

under this heading have bee^^^^^^Plj
degeneration are

onset, the rapid wasting, and tne mcim
inip neuritis mav>

thought by some to be distingmshmg "'^1 ^,^4 tie reactiJn

however, set in with rapidity ; there may he — a^^^^.

he perfect. . . ^ i svinale anterieure sulmgue

The subacute form, i^.para ysie ge ende spma
.^^^^..Hy

hut not the face. Sensation is, as a rule, not involved.

IV ACUTE AscBNDma (Lasdby's) Paralysis.

Beflnition.-An advancing ^rt:^tZ^S:^
extending to the trunk and

^^^2\^'l;^^,, .Lilnrity in i^ symp-

muscles of '
respiration. It presents a
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toms to certain cases of polyneuritus, with, which it is now grouped by

many writers.

Etiology and Pathology.—The disease occurs most commonly in

males between the twentieth and thirtieth years. It has sometimes fol-

lowed the specific fevers. An elaborate study of 93 cases collected from

the literature has been made by James Ross, who concludes that in etiol-

ogy, symptoms, course, and termination it conforms to a peripheral neu-

ritis, l^euwerk and Barth have reached a similar conclusion. In their

case an interstitial neuritis was found in the nerve roots, but the peripheral

nerves were normal. On the other hand, cases have been reported of

rapidly ascending paralysis in which the periphral nerves and nerve roots

were unaffected. In a case of eleven days' duration recently studied by
Hun, the lesions were certainly too slight to account for the advancing

and wide-spread paralysis, and, with our present knowledge, Hun is cor-

rect in stating that " acute ascending paralysis—defined so as to exclude

all cases in which the sensory symptoms are prominent, or in which well-

marked bulbar symptoms are not present—must therefore be regarded as

a clinical entity for which no corresponding lesion has as yet been discov-

ered." It is not improbable that some toxic agent is responsible for the

symptoms.

Symptoms.—Weakness of the legs, gradually progressing, often

with tolerable rapidity, is the first symptom. In some cases within a few
hours the paralysis of the legs becomes complete. The muscles of the

trunk are next affected, and within a few days, or even less in more acute

cases, the arms are also involved. The neck muscles are next attacked,

and finally the miTsdes^ofj-espi^^ deglutition, and articulation. The
reflexes are lost, but the muscles neither waste nor sliow^ectrTcal changes.

The sensory symptoms are variable ; in some cases tingling, numbness, and
hypertesthesia have been present. In the more characteristic cases sensa-

tion is intact and the sphincters are uninvolved. Enlargement of the
spleen has been noticed in several cases. The course of the disease is

variable. It may prove fatal in- less than two days. Other cases persist

for a week or for two weeks. In some instances recovery has occurred, but
in a large proportion of the cases the disease is fatal.

The diagnosis is difficult, particularly from certain forms of multiple
neuritis, and if we include in Landry's paralysis the cases in which sensa-
tion is involved, distinction between the two affections is impossible. We
apparently have to recognize the existence of a rapidly advancing motor
paralysis without involvement of the sphincters, without wasting or elec-

trical changes in the muscles, without trophic lesions, and without fever-
features sufficient to distinguish it from either the acute central myelitis
or the polio-myelitis anterior. It is doubtful, however, whether these
characters always suffice to enable us to differentiate the cases of multiple
neuritis.
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CHRONIC AFFECTIONS OF THE SPINAL CORD

I. Spastic PAKAPLEaiA.

Deflnition.-Loss of power with spasm of the muscles of the lower -

plegia. Thejesibn is in many case_s a chron^mjelitis. 1 shall consider

m S^rSpastic Paralysis.lEollowing a transverse lesion of

1 Iw the result of slow compression (as in canes), chronic mye-

^^^t^J^^^^<^o^^ mLingo-myelitis or n^ltiple sclerosis,

htis, the press
pyramidal tracts, below the point of dis-

degeneration takes place ^ ^^^^ reflexes increase.
'PiiP Ipo-s soon become stiii ana ngiu, auu.

_

gait In the compression myelitis, in Iractme, or m ,

complete loss of power with rigidity.
^ ^

. 'Tl T^:^^^Tor,,7^^n'^^- The ,„Lion is still

re=i::x:""ni:ryiesion^^hei^r.^
whether, in such instances, there is

-'-J^^^; '1^^^ ^itl„„t any

cells in the anterior horns Oases ^yP^
'^'J^^Xt^j the posterior

atrophy. In^^^^^^^^^^^.^ wlfich will

columns as well, form ng the co.

::rm—rSence^Ta^Llryl.^^^^^

meet with cases in adults, particularly in ^JP'
''f^J^^^^^^^^^^^

pains in the hack, perhaps a gir«e^^^^ ..toi'y or

progressive spastic paraplegia. It may Dc impub
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the physical examination to determine whether the condition is secondary

to a transverse myelitis or a meningo-myelitis, or whether the lesion is a

primary degeneration of the pyramidal tracts.

Since writing this paragraph in the first edition, Erb has described a

symptom group under the term syphilitic spinal paralysis, to which much

attention has been given. The points upon which he lays gtress are a

very gradual onset with a development finally of the features of- a spastic

paresis ; the tendon reflexes are greatly increased, but the muscular rigid-

ity is slight in comparison with the exaggerated deep reflexes. There is

rarely much pain, and the sensory disturbances are trivial, but there may

be paraesthesia and the girdle sensation. The bladder and rectum are

usually involved, and there is sexual failure or impotence. And, lastly,

improvement is not infrequent. A majority of instances of spastic paraly-

sis of adults not the result of slow compression of the cord are associated

with syphilis and belong to this group.

The general symptoms of spastic paraplegia in adults are very distinc-

tive. The patient complains of feeling tired, of stiffness in the legs, and

perhaps of pains of a dull aching character in the back or in the calves.

There may be no definite loss of power, even when the spastic condition is

well established. In other instances there is definite weakness. The

stiffness is felt most in the morning. In a well-developed case the gait is

most characteristic. The_legs are^jnoved sti^xJ;l?A-With_JiesLtatioi), the

toes drag and catch agamst the ground, and, in extreme cases, when the

ball of the foot rests upon the ground a distinct clonus develops. The

legs are kept close together, the knees touch, and in certain cases the

adductor spasm may cause cross-legged progression. On examination,

the legs may at first appear tolerably supple, perhaps flexed and extended

readily. In other cases the rigidity is marked, particularly when the

limbs are extended. The spasm of the adductors of the thigh may be so

extreme that the legs are separated with the greatest difficulty. In cases

of this extreme rigidity the patient usually loses the power of walking.

The nutrition is well maintained, the muscles may be hypertrophied.

The reflexes are greatly increased. The slightest touch upon the patellar

tendon produces an active knee-jerk. The rectus clonus and the ankle

clonus are easily obtained. In some instances the slightest touch may
throw the legs into violent clonic spasm, the condition to which Brown-

Sequard gave the name of spinal epilepsy. The superflcial reflexes are

also increased. The arms may be unaffected for years, but as a late mani-

festation rigidity may develop.

The diagnosis is readily made, but it is often very difficult to deter-

mine accurately the nature of the underlying pathological condition. A
history of syphilis is present in many of the cases. The course of the

disease is progressively downward. Years may elapse before the patient

is bedridden. Involvement of the sphincters, as a rule, is late ; occasion-

ally, however, it is early. The sensory symptoms rarely progress, and the
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patients may retain the general nutrition and enjoy excellent health.

Ocular symptoms are rare.

(4) The Spastic Paraplegia of Infants {Paraplegia cerebrahs sjxishca

—Heine).—This is usually a birth palsy, often the result of difficult labor.

In twenty-three of the twenty-four of Little's cases, there was either diffi-

cult labor or premature delivery. The stiffness of the legs may not be

noticed for some months after birth, but usually on dressing the child the

mother notices the rigidity. When attempts are made to walk the stiff-

ness and awkwardness then become apparent. On standing, the attitude

is very characteristic. There is talipes equinus, varying from the shghtest

raising of the heel to a condition in which the child stands on tiptoe, in

older children, as they walk, the toe-cap of the shoe is usually much worn.

The strong abductor action may produce typical cross-legged progression,

in which each foot is dragged over and planted in front, or even on the

other side of its fellow. In attempting to flex the legs there is a marked

resistance, which gradually yields-the lead-pipe contraction as Weir

Mitchell calls it. The reflexes are increased, though m some children it is

not an easy matter to obtain them. The ankle clonus as a rule, is no

obtainable. Sensation is unimpaired, and the bladder and rectum are not

'''''

'^symptoms of this affection in children are almost identical with

the spastic paraplegia of adults. The arms may be mvolved-spas ic

[ diplegia. The disease is probably of cortical origin. There are frequently

symptoms indicating cerebral defects, such as idiocy, imbeci ity, and

nystagmus. Some of the cases depend, no doubt upon bila era menin-

geal Lmorrhage occurring during delivery. Others are probably due t

.Lest of development of the pyramidal tracts. This condition in chilto

Wust not be confounded with tetany or with the pseudo-paralytic rigidity

so often associated with rickets. .,4-1^ fhi«

Hereditary Form.-Much interest has been aroused recently m tin.

tJ\^Z T2ic"h..e been described by Gee, Bernhardt Latimer,

Newmark, Tooth, Sachs, and others. Apparently we have o ^is iiigu^sh

a family form, in which the disease develops in infancy or childhood, and

the cases hav; all the characters of .paraplegia spastica ^^^J^
this group, the presence of mental disturbances, nystagmu

,
optic-neiye

at ophy and the speech disturbances indicate quite clearly a cerebral

eZ't; which the^pinal affection is consecutive. On the otlw han^

there are cases of spastic paraplegia occurring m membeis of die same

family developing later in life, often after middle age, m which the

es^on would appefr to be confined to the spinal cord, a primary degener^

t?on of"le pyramidal fasciculi. In one of Striimpel's cases the cord alone

""''/eTMaxic Paraplegia-This name is applied by Gowers to a disease

cha!-!Leled"cSly'by a combination of ataxia and ^past- pa-^^^^^

and anatomically by involvement of the posterior and lateial columns.
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The disease is most common in middle-aged males. Exposure to cold

and traumatism have been occasional antecedents. In striking contrast

to ordinary tabes a history of syphilis is rarely to be obtained.

The anatomical features are a sclerosis of the posterior columns, which

is not more marked in the lumbar region and not specially localized in

the root zone of the postero-external columns. The involvement of the

lateral columns is diffuse, not always limited to the pyramidal tracts, and

there may be an annular sclerosis.

The symptoms are well defined. The patient complains of a tired

feeling in the legs, not often of actual pain. The sensory symptoms of

true tabes are absent. An unsteadiness in the gait gradually develops

with progressive weakness. The reflexeTax^e ihcrea"sed"'fr6m^^

and" there may' be 'well-developed ankle clonus. Eigidity of the legs

slowly comes on, but is rarely so marked as in the uncomplicated cases

of lateral sclerosis. From the^tart^ncoordin^tiojo^^ a well-characterized

feature, and the difficulty of walking irrthe'"dark or swaying when the

eyes are closed mayj'as'Tn' true tabes, 'be the 'first symptom to attract at-.,

tention. Th walking the patient uses a stick, keeps the eyes fixed on the

ground, the legs far apart, but the stamping gait, with elevation and sud-

den desce^'ofthe feet, is'not often seen. The incoordination may extend

to the arms. Sensory symptoms are rare, but Gowers calls attention to a

dull, aching pain in the sacral region. The sphincters usually become

involved. Eye symptoms are rare. Late in the disease mental symptoms

may develop, similar to those of general paresis.

In well-marked cases the cliagiiosis is easy. The combination of

marked incoordination with retention of the reflexes and more or less

spasm are characteristic features. The absence of ocular and sensory

symptoms is an important point.

I

(7) Hysterical Spastic Paraplegia.—There is no spinal-cord disease

! which may be so accurately mimicked by hysterical patients as spastic
j

I paraplegia. There is wasting in the hysterical paraplegia, the sensory
(

symptoms are not marked, thp loss_of power is not complete, and there is

not that extensor spasm so characteristic of organic disease. The hyster-

ical contracture will be considered later.

The reflexes are, as a rule, increased. The knee-jerk is present, and

there may be well-developed ankle clonus. Gowers calls attention to the

fact that it is usually a spurious clonus, " due to a half-voluntary contrac-

tion in the calf muscles." A true clonus does occur, however, and there

may be the greatest difficulty in determining whether or not the case is

one of hysterical paraplegia.

(8) Primary Combined Sclerosis (Putnam).—In addition to the ataxic

paraplegia just mentioned, here may be considered certain cases which are

characterized anatomically by a relatively chronic sclerosis of the posterior

columns, of the lateral columns, chiefly the pyramidal tract, and also of

the cerebellar tract. With these are usually associated more acute changes
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in adjoining areas, either diffuse or systemic, some grade of degeneration

in the gray matter, and involvement of the nerve roots. This form has

been studied by J. J. Putnam and Dana. The cases are usually in women

—seven out of nineteen collected by Dana ; the ages, from forty-five to-

sixty-four. The disease runs a rather rapid course. Neuropathic inherit-

ance is present in some instances. Putnam thinks that possibly both lead

and arsenic play a part in the etiology.

The symptoms are both sensory and motor. The onset is usually with

numbness in the extremities, progressive loss of strength, and emaciation.

Paraplegia gradually develops, before which there have been, as a rule^

spastic symptoms with exaggerated knee-jerk. The arms are affected less

than the legs. Mental symptoms similar to dementia paralytica may de-

velop toward the close.

The diagnosis of this mixed sclerosis rests upon the combination of

sensory and motor symptoms with the presence of exaggerated reflexes.

As stated, the sensory features consist chiefly of paraesthesia, and there

may be difficulty in distinguishing the condition from multiple neuritis.

The frequency of the disease in more or less enfeebled or anaemic women

past middle life is also an important feature.

Treatment of Spastic Paraplegia.-In Jhe_majority o^ c^^^^^^

spastic paxa^>legia_Js. incurable,. The cases which result from transitory

compression, as in caries, may get well ; but in the other forms the disease

is uniformly progressive, and remedies have little or no control. When

syphilis is suspected a thorough course of mercury and iodide of potassium

should be given. Scrupulous attention should be paid to the bladder

symptoms, and the same measures may be used as will be advised m loco^

motor ataxia. In the infantile form of paraplegia much may be done by

the orthopedic surgeon to overcome rigidity and contracture. In several

instances I have known persistent friction with forcible flexion and exten-

sion and the application"~of proper apparatus enable a patient to get about

comfortably.

II. Locomotor Ataxia.

{Tabes Dorsalis ; Posterior Spinal Sclerosis).

Definition -An affection of the nervous system characterized clin-

ically by incocirdination, sensoi?y^and trophic disturbances, and m-

vblvement of the special senses, particularly the eyes. Anatomically theie

. ffound sclerosis of the posterior columns of the cord, ^egenera^^^^^^^^^

Le spinal ganglia and of the posterior roots, foci of degenerat on n the

basal ganglia, and sometimes chronic degenerative changes m the coitex

Etiology -It is a wide-spread disease, more frequent in cities than in

theluntT The relative proportion may be judged

of 1,816 cases in my neurological dispensary in two years there weie
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cases of locomotor ataxia. Males are attacked more frecLuently than

femalesj^ the proportion being at least ten to^one^ Mitchell has called

attention to the fact that it is a rare disease in the negro. Of 25 cases at

my clinic, 3 were in negroes. It is a disease of adult life, a majority of

the cases occurring between the thirtieth and fortieth years. Occasionally

cases are seen in young men. The form of ataxia which occurs in chil-

dren is a difEerent disease. Of special causes syphilisjs^ the most^m-

portant. According to the figures oT Erb, Pournier, and Gowers, in

from fifty to seventy-five per cent of all cases there is a history of this

disease. Erb's recent figures are most striking ; of 300 cases of tabes in

private practice 89 per cent had had syphilis. In Fournier's recent Les

Affections Parasyphilitiques the whole question is treated in a masterly

manner.

Excessive fatigue, overexertion, exposure to cold and wet, and sexual

excesses are all assigned as causes. There are instances in which the dis-

ease has closely followed severe exposure. James Stewart has noted that

the Ottawa lumbermen, who live a very hard life in the camps during the

winter months, are frequently the subjects of locomotor ataxia. Trauma

has been noted in a few cases. Alcoholic excess does not seem to predis-

pose to the disease. Among patients in the better classes of life I do not

remember one in which there had been a previous history of prolonged

drunkenness.

Morbid Anatomy and Pathology.—When a patient has died in

the advanced stage of the disease the following are the most important

changes

:

(«) The peripheral nerves may show signs of degeneration. Neuritis

may indeed be present even when there have been no special symptoms

indicating it. In other instances there is not only neuritis, but muscular

atrophy.

[h) The posterior roots (and their ganglia) of the spinal cord are small,

gray, and atrophic, and the cells of the. ganglia are degenerated.

(c) The meninges of the posteriblTaSarTiaterar columns are thickened,

more firmly adherent than normally, and the _blgod.-vessels usually show
signs of arterio-scleros.is.

{d) The changes in the spinal cord are as follows: (1) In advanced

i

cases^tbe posterior columns are uniformly sclerotic and the dorsal and I

lumbar regions are "most extensively involved. In long-standing cases'

there is generally an increase of connective tissue throughout the cord and
there may be degeneration (2) of the ascending antero-lateral tract

; (3)

of the direct cerebellar tract
; (4) of the pyramidal tract.

(e) The cerebral changes—of less consequence than the spinal—may
consist of (1) sclerosis in the restiform bodies, in the inferior peduncles
of the cerebellum, and of certain of the cranial nerves, particularly the

third, the optic, and the auditory
; (2) cortical changes, consisting in some

cases of a diffuse meningo-encephalitis.
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Our conception of tabes dorsalis has undergone radical alteration, and

the studies of Leyden, Kedlich, Marie, and others have shown that it can

no longer be regarded as a primary systemic sclerosis of the posterior

columns These, it will be remembered, are made up, in great part, of the

axis-cylinder processes of the spinal ganglia, and they, with their branches

represent in the cord the paths of sensory conduction. The peripheral

sensory nerves represent the protoplasmic processes of the spmal ganglia,

which important structures are the trophic centres both for the sensory

nerves as well as for the axis-cylinder processes which make up tlie pos-

terior columns of the cord. Marie calls attention also to the possibility of

the existence of peripheral or terminal ganglion cells which are found in

different organs-cells from which certain of the sensory fibres are derived

which go to form the posterior nerve-roots. According to the general

laws of nerve physiology, as mentioned at page 816, lesions of the nerve

ganglia would be followed by degeneration of the posterior root-fibres and

of their continuation in the cord, and this is practically what the recent

theory of tabes involves. The changes in the posterior columns are merely

a sequence, and not the primary disease. The fibres of the posterior root

are divided into three sets

:

(1) The short fibres, which pass almost directly into the posterior

cornu after entering the cord.

(2) Fibres of moderate length, which run upward m the cord; some

of them enter the posterior horn at its middle part while others pass into

Clarke's column. The fibres of this group run m the column of Bur-

^'%) A group of long fibres, which are derived chiefly from the roots of

the Uida 'equina, and 'which pass the whole length of the cord to entei

certain nuclei in the medulla. They form the column of Goll.

The initial cord lesion in tabes is found in the posterior root-zone and

in the zone or tract of Lissauer, a narrow portion situated between the

margL of the cord and the apex of the posterior ^^orn ln tl^ecolnrnn

^
Burlach the sclerosis is in almost direct proportion to the duration of the

d^ ase slight at fii^st and centrally placed, and becoming wide-spread as

tSs'ease'advances. The column of Goll is affected sli^^ly m the ear^

^tatrP. but in the advanced stage there is extensive sclei'O^s, Mane cor

a^:; th! Tcletis of these different parts with the cli^^^W
nerve-fibres of the posterior root, the

PO^^^^^V^^^-^^^^^^.tl
Lissauer degenerating from the involvement of the short fibies, the sc e

r^sJ of the columns of Burdach and the disappearance of the netwoik

Tthe nS:e-fites in the column of Clarke being ^o the^^^^^^^^^^^

tion of the second group, the fibres of moderate length
; ^^^^^

ro"s of the columns of Goll is caused by the degeneration o the third

group namely, the long fibres. He suggests also that grcnip of fibr

fn the different posterior roots are not ^^-"^^^"^^"^ ^
.f^X'^rin th

lesions may be in an advanced stage in one region and but slight
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other. " The lesions of the spinal cord in tabes occur ly segments, each

posterior root bringing into the posterior column a fresh contingent of

degenerated fibres."

According, too, to this interesting hypothesis the lesions of the ganglia

of the posterior roots are responsible, in part at least, for the peripheral

neuritis, since in degeneration of the spinal ganglia and consequent loss of

trophic influence there would necessarily be degeneration in the periph-

eral nerve-trunts. Possibly, too, Marie suggests, the degeneration of the

peripheral ganglion cells may have a good deal to do with the neuritis of

tabes.

Symptoms.—These are best considered under the three stages of

pre-ataxic, ataxic, and paralytic.

Pre-ataxic Stage.—The following are the most characteristic features

of this period

:

Pains, usually of a sharp stabbing character ; hence the term light-

ning paip.s. They last for only a second or two and are most common in

the legs. They may be associated with a hot, burning feeling. Occasion-

ally herpes may develop at the site of the pain. They may occur at irregu-

lar intervals, and are more prone to follow excesses or to come on when the

health is impaired.

Ocular Symptoms.— (a) Ptosis, which may be single or double and is

by no means uncommon either alone or [i) in association with external

strabismus. The first complaint may be of double vision. Occasionally

there may be paralysis of all the external muscles of the eye, producing

ophthalmoplegia externa, (c) Argyll-Robertson pupil, in which, as already

mentioned, there is loss of the iris reflex to light, but contraction during

accommodation. The~pupils are usually small—spinal myosis. (cZ) Op-

tic "atrophy. This is often an early or even the first symptom. The loss

of vision progresses, and in a large majority of cases leads to total blind-

ness.

Loss of the Knee-jerh.—This is one of the earliest symptoms, and

may occur years before there is ataxia. Taken alone it is of no moment,
as there are individuals in whom the knee-jerk is absent ; but in connec-

tion with the lightning pains and the ocular symptoms, it is of especial

importance. These are the most common symptoms of the pre-ataxic

stage, and may persist for years without the development of incoordi-

nation. The patient may look well and feel well, and be troubled only

by occasional attacks of lightning pains; or there is persistent ptosis,

external strabismus develops, or, what is more serious, a progressive

atrophy of the optic nerve. There is often a gradual loss of sexual

power.

The disease may never progress beyond this stage, and when optic

atrophy develops early and leads to blindness, the ataxia rarely, if ever,

supervenes. There is a sort of antagonism between the ocular symptoms
and the progress of the ataxia. Charcot laid considerable stress upon this,
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and Dejerine assured me that of the enormous tabetic material at the

Bic^tre in not a single instance in which optic atrophy had come on early

and progressed to blindness was the patient ataxic, although there were

cases which had had the lightning pains and lesions of the optic nerves for

twenty-five years.
. -. t j n

Ataxic SUgQ—Motor Symptoms.-The ataxia develops gradually.

One of the first indications to the patient is inability to get about readily

in the dark or to maintain his equilibrium when washing his face with

the eyes shut. When the patient stands with the feet together and the

eyes closed, he sways and has difficulty in maintaining his position and

he may be quite unable to stand on one leg. This is known as Eomberg s

symptom. He does not start ofE promptly at the word of command. On

umin. quickly he is apt to fall. He descends stairs with difficul y.

Gradually the characteristic ataxic gait develops. The patient, as a rule,

w ks with a stick, the eyes are directed to the ground the body is thrown

forward, and the legs are wide apart. In walking, the leg is thrown out

V lentl , the foot if raised too high and is brought down m a stamping

manner with the heel first, or the whole sole comes m contact with the

ground Ultimately the patient may be unable to walk without the assist-

ance of two canes. This gait is very characteristic, and -^^^e t^^^^^^^^^^^
.

in any other disease. The incoordination is. not only -g'

,

the performance of other movements. If the patient is asked, when m <

the ? umbent posture, to touch the knee with one foot, the irregularity

n the movemen? is very evident. Incoordination of the arms is less com-

In but usually develops in some grade. It may in rare -^an-s exist

befo e the incoo -dination of the legs. It may be tested by asking the pa-

tient to close his eyes and to touch the tip of the nose or the tip of the ear

w th he finger, or with the arms thrust out to bring the tips of the fingers

wethe Th incoordination may early be noticed by a difficulty which

t^patLt experiences in buttoning his collar or in performing one of

'''ZTrt^tZt^Z^^e. of the disease is that with m.rk^

inco^^dinatlo: there is no lot of mu,.cular power The gnp o the hand,

mav be strong and firm, the power of the legs, tested by trying to flex them

m^^ ^runim' aired, and their nutrition, except toward the close, may b.

Sy^pto.^s.-Tl.e lightning pains may persist. They

greatir^'difierent cases. Some patients are -^ered miserabl^^^^^^^^^^^

frequent occurrence of the attacks ; others escape altogethe •
In a^^^^^^^^^^^^^^

co'iSmon symptoms are tingling, pins

^f^^''^^^^^^^^
and areas of hyperesthesia or of -.sUie.

•

The
V-^^^^L^s inter-

of a change in the -nation inj^he so^es o^^^^^^^^^^^
,,3,

^L^rth" tt:"arof tLle ensatlon ^
a iln-prick on the foot, instead of being instantaneously felt, is not per

1
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ceived for a second or two or may be delayed for as much as ten seconds.

The pain felt may persist. A curious phenomenon is the loss of the power

of localizing the pain. For instance, if the patient is pricked on one limb

he may say that he feels it on the other (allocheiria), or a pin-prick on the

foot may be felt in both feet. The muscular sense becomes much im-

paired andjhe patientjLO longer recognizes the position in which" his liihbs

are^acedT This may Ke presenTm the pre-ataxic .stage.

"^flexes^A.?: mentioned, the loss of the knee-jerk is one of the earliest

symptoms of the disease. Occasionally a case is found in which it is re-

tained. The skin reflexes may at first be increased, but later are usually

involved with the deep reflexes.

Special Senses.—The eye symptoms noted above may be present, but,

as mentioned, ataxia is rare with atrophy of the optic nerve.

Deafness may develop, due to lesion of the auditory nerve. There may

also be attacks of vertigo. Olfactory symptoms are rare.

Visceral Symptoms.—Among the most remarkable sensory disturbances

are the tabetic crises, severe paroxysms of pain referred to various viscera

;

thus laryngeal, gastric, nephralgic, rectal, urethral, and clitoral crises have

been described. The most common are the gastric and laryngeal. In the

former there are intense pains in the stomach, vomiting, and a secretion

of hyperacid gastric juice. The attack may last for several days or even

longer. There may be severe pain without any vomiting. The attacks

are of variable intensity and usually require morphia. Paroxysms of rectal

pain and tenesmus are described. They have not been common in my
experience. Laryngeal crises also are rare. There may be true spasm

with dyspnoea and noisy inspiration. In one instance at least the patient

has died in the attack.

The sphincters are frequently involved. Early in the disease there

may be a retardation or hesitancy in making water. Later there is reten-

tion, and cystitis may occur. Unless great care is taken the inflammation

may extend to the kidneys. Constipation is extremely, common. Late in

the disease the sphincter ani is weakened. The sexual power is usually

lost in the ataxic stage.

Trophic Changes.—Skin rashes may develop in the course of the light-

ning pains, such as herpes, oedema, or local sweating. Alteration in the

nails may occur. A perforating ulcer may develop on the foot, usually

beneatli the great toe. Onychia may prove very troublesome.

The arthropathies or joint lesions affect chiefly the knees. They are

unquestionably associated with the disease itself, and not necessarily a

result of trauma. The condition, known as Charcot's joint, is anatomic-

ally similar to that of chronic arthritis deformans. The efEusion may be

rapid and there may bo great disintegration and destruction of the carti-

lages and bones, leading to dislocation and deformity. Pus was present

in a well-marked Charcot's joint in a patient of C. K. Mills at the Phila-

delphia Hospital. Spontaneous fractures may occur. Among other trophic
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disturbances may be mentioned atrophy of the muscles, which is usually a

late manifestation, but may be localized and associated with neuritis. In

any very large collection of cases many instances of atrophy are found, due

either to involvement of the anterior horns or to peripheral neuritis.

Cerelral A^^/r/i^/foms.—Hemiplegia may develop at any stage of the

disease, more commonly when it is well advanced. It may be due to

hemorrhagic softening in consequence of disease of the vessels or to pro-

gressive cortical changes. Hemianesthesia is sometimes present. Very

rarely the hemiplegia is due to coarse syphilitic disease.

Dementia paralytica frequently exists with tabes, and it may be ex-

tremely difficult to determine which has been the primary affection. In

a majority of the cases the locomotor ataxia has preceded the symptoms

of general paresis. In other instances melancholia, dementia, or paranoia

*^^''(c7paralytic Stage.-After persisting for an indefinite number of

years the patient gradually loses the power of walking and becomes bed^

ridden or paralyzed. In this condition he is very likely to be carried off

by some intercurrent affection, such as pyelo-nephritis, pneumonia, or

tuberculosis. . . ,i +

The Course of the Disease.-K patient may remam m the pre-ataxic

stage for an indefinite period; and the loss of knee-jerk and the gray

atrophy of the optic nerves may be the sole indications of the true nature

of the disease. In such cases incoordination rarely develops. In a ma-

jority of cases the progress is slow, and after six or eight years, sometimes

less, the ataxia is well developed. The symptoms may vary a good dea

thus the pains, which may have been excessive at firs ,
often lessen. The

disease may remain stationary for years ; then exacerbations occui and

^
makes rapid progress. Occasionally the disease seems to be aiiested.

?here are'instancl of what may be called acute ataxia m -^-^-^^^
a year or even less, the incoordination is marked, and the paralytic stage

4 develop within a few months. The disease jtself ^dy
^^^^^^^^

and after becoming bedridden the patient may hve for fifteen oi twenty

^''Diaffnosis.-In the pre-ataxic stage the combination of lightning

pain?anfth! Tbsence of kL-jerk is distinctive. The associa^on of p
-

gressive atrophy of the optic nerves with loss of knee-jerk
^^'^^"^^^^^

feristic The early ocular palsies are of the greatest importance. A squint

ptost or the Argyll-Eobei'son pupil may be the first symptom, and may

^iS with the lo?s only of the knee-jerk. Loss of the knee-jerk alone,

however, does occasionally occur in healthy individuals.
^

The diseases most likely to be confounded with
/^^^^^^^^^

(1) PeripUeral Muritis.-Tl.e pseudo-tabetic gait of arsenical, alcol oho

or\liabetic paralysis is quite unlike ^^^^t of locomotoi atax a^^^

forms there is a paralysis of the feet and ^^/^^^
^^^^^^^^^

that the toes may clear the floor. The use of the word tabes m this con
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nection should no longer be continued. If in any doubt, tbe absence of

the lightning pains and eye symptoms and the history will suffice in the

majority of cases to make the diagnosis clear. In diphtheritic paralysis

the early loss of knee-jerk and the associated eye symptoms may suggest

tabes, but the history, the existence of paralysis of the tlxroat, and the

absence of pains render a diagnosis easy.

(2) Ataxic Paraplegia.—Marked incoordination with spastic paralysis

is characteristic of the condition which Gowers has termed ataxic para-

plegia. In a majority of the cases this afEection is distinguished also by

the absence of pains and of eye symptoms.

(3) Cerebellar Disease.—The cerebellar incoordination has only a super-

ficial resemblance to that of locomotor ataxia; the knee-jerk is present,

there are no lightning pains, no sensory disturbances ;
while, on the other

hand, there are headache, optic neuritis, and vomiting.

(4) Some acute affectiojis involving the posterior columns of the cord

may be followed by incoordination and resemble tabes very closely. In a

case recently under my care, the gait was characteristic and Romberg's

symptom was present. The knee-jerk, however, was retained and there

were no ocular symptoms. The condition had developed within three or

four months, and there was a well-marked history of syphilis. Under

large doses of iodide of potassium the ataxia and other symptoms com-

pletely disappeared.

(5) General Paresis.—In some cases this offers a serious difficulty. In

the first place, in general paresis, tabetic symptoms often develop ; on the

other hand, there are cases of locomotor ataxia in which, toward the end,

there are symptoms of general paresis. Cases of unusually acute ataxia

with mental symptoms belong, as a rule, to the former disease. The ques-

tion will be considered under general paresis.

(6) Visceral crises and neuralgic symptoms may lead to error, and in

middle-aged men with severe, recurring attacks of gastralgia it is always

well to bear in mind the possibility of tabes, and to make a careful exam-

ination of the eyes and of the knee-jerk.

Prognosis.—Complete recovery cannot be expected, but arrest of the

progress is not uncommon and a marked amelioration of the symptoms is

frequent. ' Optic-nerve atrophy, one of the most serious events in the dis-

ease, has this hopeful aspect—that incoordination rarely follows and the

progress may be arrested. The optic atrophy itself is occasionally checked.

On the whole, the prognosis in tabes is bad. The experience of such men
as Weir Mitchell, Charcot, and Gowers is distinctly opposed to the belief

that locomotor ataxia is ever completely cured.* N"o such instance has

come under my personal observation.

Treatment.—To arrest the progress and to relieve, if possible, the

symptoms are the objects which the practitioner should have in view. A

* For a study of reputed cures, see L. C. Gray, N. Y. Medical Journal, November, 1889.
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quiet well-regulated method of life is essential. It is not well, as a rule,

for a 'patient to give up his occupation so long as he is able to keep about

and perform ordinary work. I know tabetics who have for years conducted

large businesses, and there have been several notable instances in our pro-

fession of men who have risen to distinction in spite of the existence of this

disease. Excesses of all sorts, more particularly in baccho et venere, should

be carefully avoided. A man in the pre-ataxic stage should not marry.

Care should be taken in the diet, particularly if gastric crises have oc-

curred To secure arrest of the disease many remedies have been em-

ployed Although syphilis plays such an important role m the etiology,

it is universally acknowledged that neither mercury nor the iodide of po-

tassium have as a rule the slightest influence over the tabetic lesions, lo

this there is but one exception-when the syphilis is comparatively recent

;

when the symptoms develop within two years of the primary infection,

there is then a possibility of arrest by mercury and iodide of potassmm.

However, they do not always relieve. In two cases of very rapidly pro-

gressing tabes following syphilis this medication was of no avail ^ot

only is an anti-syphilitic treatment of no benefit m the majority of cases

of locomotor ataxia, but my experience tallies with that of Gowers in that

it mav even hasten the progress of the disease Of remedies which may

be trik and are believed by some writers to retard the progress, the o -

lowing are recommended : Arsenic in full doses, nitrate of silver m quartei-

grain doses. Calabar bean, ergot, and the preparations of gold.

^
?he treatment by suspension introduced a few years ago ^as already

been practically abandoned. Good effects certainly have followed m a few

olses but it wL unreasonable from the outset, either on therapeutic or

scLntific grounds, to hope that by such a measure permanent changes could

beTducel in the pathological condition. The benefits were due m great

part to Lggestion to psychical effects. In any case it must be used

Frte'pains, complete rest in bed, as advised by Weir Mitchell, and

counter-titation'to th^ spine (either blisters or

be emnloved The severe spells which come on particularly aftei exces.es

o ryW are often prompt relieved by a hot bath orby a Turk^^^ath^

A nroloneed course of nitrate of silver seems m some cases to a lay the

paiCanf^^^^^^^^^^ the liability to the attacks, ^^l^^^^^.
from its use in the spinal scleroses. Antipynn and ^^tifeb i ma^ be em

ployed, and occasionally do good, but their analgesic V^^;^^^^^^''^^

have been greatly overrated. Cannabis mdica is som time

^^^f-^^J^

We. Electricity is of very little benefit. Foi tlie »
,

°

tralgia, morphil is also required. The'"Ty^^ ^ ^
*

oJ An appl-cation of cocaine -^y Wado a u ng thejsn.

whiffs of chloroform may be given, or nitute ot am} i.
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with increased arterial tension the prolonged use of nitroglycerin, given

in increasing doses until the physiological effect is produced, is of great

service in allaying the neuralgic pains and diminishing the frequency of

the crises. Its use must be guarded when there is aortic insulficiency.

The special indication is increased tension. The bladder symptoms de-

mand constant care. When the organ cannot be perfectly emptied the

catheter should be used, and the patient may be taught its use and how
to keep it thoroughly sterilized.

III. Hereditary Ataxia {Friedreich''s Ataxia).

In 1861 Friedreich reported six cases of a form of hereditary ataxia,

and the affection has usually gone by his name. Unfortunately, paramyo-
clonus multiplex is also called Friedreich's disease ; so it is best, if his name
is used in connection with this affection, to term it Friedreich's ataxia. It

is a very different disease in many respects from ordinary tabes. It may
or may not be hereditary. It is really a family disease, several brothers

and sisters being, as a rule, affected. The 143 cases analyzed by Griffith

occurred in 71 unrelated families. In his series inheritance of the disease

itself occurred in only 33 cases. Various influences in the parents have
been noted ; alcoholism in only 7 cases. Syphilis has rarely been present.

Of the 143 cases, 86 were! males and 57 females. The disease sets in

early in life, and in Griffith's series 15 occurred before the age of two
years, 39 before the sixth year, 45 between the sixth and tenth years, 20
between the eleventh and fifteenth years, 18 between the sixteenth and
twentieth years, and 5 between the twentieth and twenty-fifth years.

The morbid anatomy shows an extensive sclerosis of the posterior

and lateral columns of the spinal cord. The periphery, and the cere-

bellar tracts are usually involved. The recent observations of Dejerine
and Letulle are of special interest, since they seem to indicate that the
change in this disease is a neurogliar (ectodermal) sclerosis, differing en-
tirely from the ordinary spinal sclerosis. According to this view, Fried-
reich's disease is a gliosis of the posterior columns due to developmental
errors ; but the question is still unsettled.

Symptoms.—The ataxia is unlike the ordinary form. The inco-^
ordination begins in the legs, but the gait is peculiar. It is swaying,

'

irregular, and more like that of a drunken man. There is not the char-
acteristic stamping gait of the true tabes Eomberg's symptom *"may or
may not be present. The ataxia of the arms occurs early and is very
marked

;
the movements are almost choreiform, irregular, and somewhat

swaying. In making any voluntary movement the action is overdone,
the prehension is claw-like, and the fingers may be spread or overex-
tended just before grasping an object. The hand frequently moves about
an object for a moment and then suddenly pounces upon it. There are
irregular, swaying movements, some of which are choreiform, of the head
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and shoulders. There is present in many eases what is known as static

ataxia "hat is to say, ataxia ol quiet aetion-irregular, slow movenaents of

thp finffers or the hands while at rest.
. ^ .

Sen?o?y symptoms are not usually present. The reflexes may be lost.

Tn Griffith's table they were abolished m 91 oases.

mlgmus is a eharaeteristio symptom. Atrophy o£ the optao nerve

rarely ooovirs. A striking feature is early deform.ty of the feet. There

TtXes equinus, and the patient walks on the outer edge of the feet

?he big toe'is flexed dorsally on the first phalanx. Lateral eurvature of

'^^SZ!:Z:Ze. As the disease— paralysis oomes on

»T,d mav ultimately be complete. Some of the patients never walk.

Dtorba^e of speech is common. It is usually slow and seannmg ;

the expression is often dull ; the mental power is, ^ a rule, mamtamed,

hnt latp in the disease becomes impaired.
i ^„

b:'sS:tir.:tx= >^ - -

"Sle lasts for man, years and is incurable. Care should be

taken
^T^^^^^'^^'^^ZTis a form of hereditary ataxia, described by

Cerehellar Type.—mere it. ^
life, after the age of

Marie as cereUllar MredoM f
™

than " groggy."

twenty, with disabihty m l^^l'^^; ^^^^^^^^^ of the legs ultimately

The knee-jerks are retamed, and ^^P''™'^ ""^
^ j s^i,ger Brown's

develops. There is no
^10^^:;^^^'',^'^^X tIStn, appefr to belong

rSa;1^"'=rI'hTsl^L found atrophied in two case.

IV. Stringo-myelia.

Deflnition.-A gliomatous new formation about the central canal of

the spinal cord, with <=^''*y /"""''^^^^ -Svringo-myelia must be dis-

Etiology and Morbid Anatomy
_ I ,,^aigU

tinguished from dilatation of the

^f^J^^l^^^l.^Jconmo^ or

gr^Ses of which are not -ry uncommon e^l er^^a co = ,

as a result of the pressure of tumors, i J
,

variable extent in the <=°rf'
^""'''"'^.^^"''"f „ns or a more hraited

many eases involving only the cervical ^^i
^^f may extend

aiJ It is usually in the posterior V<^^-^^^^^ ,ir-

only into one posterior cornu. The tiansierse
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cular or narrow and fissure-like. It varies at different levels. The condi-

tion is now regarded as a gliosis, a development of embryonal neurogliar

tissue in which haemorrhage or degeneration takes place with the formation
of cavities.

Of 190 cases, 133 were in men, 57 in women (Schlesinger). A large

majority of the cases begin before the thirtieth year. The disease has
been met with in three members of the same family.

Ssmiptoms.—The clinical features are extremely complex. In the
classical form there are irregular pains, chiefly in the cervical region;
muscular atrophy develops, which may be confined to the arms, or some-
times extends to the legs. The reflexes are increased and a spastic condi-
tion develops in the legs. Ultimately the clinical picture may be that of
an amyotrophic lateral sclerosis. The tactile sensation is usually intact
and the muscular sense is retained, but painful and thermic sensations are
not recognized, or there may be in rare instances complete anesthesia of
the skin and of the mucous membranes (Dejerine). This combination of
loss of painful and thermic sensations with paralysis of an amyotrophic
type is regarded as pathognomonic of the disease. The special senses are
usually intact and the sphincters uninvolved. Trophic troubles are not
uncommon. Owing to the loss of the painful and heat sensations, the
patients are apt to injure themselves. Scoliosis also may be present in
these cases. The loss of painful and thermic impressions is due to the
fact that these pass to the brain in the peri-ependymal gray matter, par-
ticularly that portion in the posterior roots, which is almost constantly
involved in syringo-myelia. The tactile sensation is retained because the
postero-external column is uninvolved.

Schlesinger, in his recent monograph (1895), recognizes the following
types: (1) With the classical features above described, which may begin
in the cervical or lumbar regions

; (2) a motor type, with the picture of
an amyotrophic or a spastic paralysis—the sensation may be undisturbed
for years; (3) with predominant sensory features, simulating hysterical
hemiplegia, or with general pain and temperature anaesthesia

; (4) with
pronounced trophic disturbances—to this type belong the cases described
as Morvan's disease, an affection characterized by neuralgic pains, cuta-
neous anaesthesia, and painless, destructive whitlows ; and (5) the tabetic
type, either a combination of the symptoms of tabes in the lower, and of
syringo-myelia in the upper extremities, or a pure tabetic symptom-com-
plex, due to invasion by the gliosis of the posterior columns (Oppenheim).
Arthropathies occur in about ten per cent of the cases.

In typical cases the diagnosis is easy. The combination of an amyo-
trophic paralysis, the picture of progressive muscular atrophy of the Aran-
Duchenne type, with retention of tactile and loss of thermic and painful
sensation, is probably pathognomonic of the disease. Of affections with
which it may be confounded, anaesthetic leprosy is the most important
since the anaesthesia and the wasting may closely simulate it; but, as a
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rule in leprosy trophic changes are more or less marked. There is often

loss 'of phalanges and there is no characteristic dissociation of sensory

impressions.

V. Compression of the Spinal Cord {Compression Myelitis).

Definition. -Interruption of the functions of the cord by slow com-

^'^Etiology.-Oaries of the spine, new growths, aneurism, and para-

sites are the important causes of slow compression. Caries, or Pott s dis-

ease as it is usually called, after the surgeon who first described it, is m

the great majority of instances a tuberculous affection. In a few cases it

s due to sypiilis and occasionally to extension of disease from the phar-

ynx 1 s most common in early life, but may occur after middle age.

It follows trauma in a few cases. Compression occasionally results rorn

aneurL of the thoracic aorta or the abdominal aorta,m the neighborhood

of the coeUac axis. . ^„^^^^l^„\r, a

Malignant growths frequently cause a
P^^^^^°^^,f̂ 'Xh/^

retroperitoneal sarcoma or the lymphadenomatous
S-^^^-J^^^^

disease may invade the vertebra. More commonly, howevei, the involve

Tn*.n+ i<? spoondarv to scirrhus of the breast.

Of pSasUes the echiuoooccus and the oysticercus occasionally occur

"
'sympttmriThese may he considered as they aflect the bones, the

between this membrane and the bone.
J^'« 1' j \

dnced directly b, the bone. P£njs.i™2!^5ia4^
\

rismj^d^moj.-agoni-Sgi''''-*"-!!:,
I"

"'S nata aW^^"
^^S&^^ff^^^^'^Srt^ ext::^4 tuhieulons

,

(2) Nerve-root Symptoms-These result om ^^^^P^
^^^.^^^^^^^^

nerve-roots as they pass out hetween t -
^^^^^^^^^^^^^ Tow frequently,

neuralgia may be an early symptom. It i

^^^^^^^ ^J,^^ of

even in extensive -ie.
^^^^^^^^^^^^ rrv^sfrmte affected segment-

radiating pams m the distubution oi tn
^^^^ , to that of the

Pains are more common m cancer
acutely painful

breast, and in such cases may be agonizing,

^^^'l^']^^^ Ix^.x'L an-

areas-the anesthesia dolorosa or regions « fJ^.^^^^^,^^^,,,
^ay

esthetic to tactile and painful impressions. Iiophic
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occur, particularly herpes. In the cervical or lumbar regions pressure on

the anterior roots may give rise to wasting of the muscles supplied by the

affected nerves.

(3) Cord Symptoms, (a) Cervical Region.—Not infrequently the

caries is high up between the axis and the atlas or between the latter and

the occipital bone. In such instances a retropharyngeal abscess may be

present, g-iving risejj0.difiii3.ulty in. swallow.ijigj^ There mayTie spasm of

the cervical muscles, the heaxL may be fixed, and movements may either

be impossible or cause great pain. In a case of this kind in the Montreal

General Hospital movement was liable to be followed by transient, instan-

taneous paralysis of all four extremities, owing to compression of the cord.

In one of these attacks the patient died.

In the lower cervical region there may be signs of interference with

the cilio-spinal centre and dilatation of the pupils. Occasionally there is

flushing of the face and ear of one side or unilateral sweating. Deform-

ity is not so common, but healing may take place with the production of

a callus of enormous breadth, with complete rigidity of the neck.

(b) Dorsal Region.—The deformity is here more marked and pressure

symptoms are more common. The time of onset of the paralysis varies

very much. It may be an early symptom, even before the curvature is

manifest. More commonly it is late, occurring many months after the

curvature has developed. The paraplegiaJia. slow in. its devejopmentj, the

patient at first feels weak in the legs or has disturbance of sensation,

numbness, tingling, pins and needles. The girdle sensation may be

marked, or severe pains in the course of the intercostal nerves. Motion
is, as a rule, more quickly lost than sensation. Finally, there is complete
interruption with the production of pgj:aj>l©giajjisuall^^

with exaggeration of the reflexes. This may persist for months, or even
for more than a year, and recovery still be possible.

(c) Lumbar Region.—In the lower dorsal and lumbar regions the

symptoms are practically the same, but the sphincter centres are involved

and the reflexes are not exaggerated.

Diagnosis.—Caries is by far the most frequent cause of slow com- \

I
pression of the cord, and when there are external signs the recognition is «
Uasy. There are cases in which the exudation in the spinal canal between (l

the dura and the bone leads to compression before there are any signs of ^

caries, and if the root symptoms are absent it may be extremely difficult

to arrive at a diagnosis. Janeway has called attention to persistent lum-
bago as a symptom of importance in masked Pott's disease, particularly

after injury. Brown-Sequard's paralysis is more common in tumor and
in injuries than in caries. Pressure on the nerve-roots, too, is less fre-

quent in caries than in malignant disease. The cervical form of pachy-
meningitis also produces a pressure paralysis, the symptoms of which have
already been detailed. Pressure from cancer is naturally suggested wlieu
spinal symptoms follow within a tew years after an operation. In para-
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plecria following tumor of the vertebra secondary to cancer of the breast,

and in the erosL of the spine by retroperitoneal growths the sufienng is

rnost intense The condition has been well termed paraplegia dolorosa.

T;eatment.-In compression by aneurism or tumor the condxtion is

hopeless. In the former the pains are often not very severe, but in the

X morphia is always necessary. On the other hand, compression by

cades i often successfully relieved even after the paralysis has persisted

0 a long period. When caries is recognized early, rest and support o

the spine by the various methods now used by surgeons may do much to

p even the onset of paraplegia. When paralysis has developed res with

CSon gives the best hope of recovery. It is to be remembered that

^^on L, occur after compression of the cord has asted for many

months er even more than a year. Cases have been cured by rest alone

;

The extradurll and inflammatory products are absorbed and the caries heaL

The m-^^^^^^^ results in these cases have been obtained ^

^e hTdttroduced by J. K. Mitchell in 1826, andP-f
success bv his son, Weir Mitchell. During my association with the Inhrmary

be empioyea eauy
^^^^^ ^ ^^^^

loss of power the use of

J™"- tmbiu d with some exevcise;

suspension, espemUy »
'''^^l^e - fthat no case ol Potts disease snou

, ., ( ^^hev accepted meth-

trial-, that suspension has succeeded a ter fa^^^^^^^^^^^^^ P^^^
.^^^^

ods; that the pull
^'ff^^^^^ZrluTo^^^^^^^ Lets on the angu-

and that the gam is not explicable
^ ; eases

lar bony curve; that the methods of

''f^ °Veriemi„1 ; that the plan

may be .ery wied, provided only we get active extension P^^^^

and the length of time "^^'^^V™ '
it may be mouths

needs, endurance, and sensation
""^^^-^^nf tTotra.ted'cases. after

before '^0 are any ^yns
-Pfts tminectou!; may be considered,

suspension has been tneu xux >

and has in some instances been success ul
^^.^^^^ ood

of doubtful value.

^ cPfond lumbar vertebra, injuij.,

TJiespinaJcord— ^^^^^

tumors, and canes !iL»r>'°'?i'?'-f ' terminal portion of

bundle of nerves kuowpas^J^
thejioxd, the conus medullaiis, iviuv.
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to lesions of this part. The whole subject is admirably discussed in Thor-

burn's work. Fractures and dislocations are common in the lumbo-sacral

region, tumors not infrequently involve the filaments of the cauda equina,

and some of the nerves may be entangled in the cicatrix of a spina bifida.

In a fracture or dislocation of the first lumbar vertebra the conus me-

dullaris may be compressed with the last sacral nerves given oS from it.

In a case recently reported by Kirchhoff there was laceration of the conus

with complete paralysis of the bladder and rectum, a case which is held to

favor the view that the ano-vesical centre in man is situated in this region

of the cord. There are several instances on record in which injury of the

cauda equina has produced paralysis of the bladder and rectum alone,

sometimes with a slight patch of anaesthesia in the neighborhood of the

coccyx or the perinaeum. More commonly branches of the sacral or lum-

bar nerve-roots are involved, producing an irregularly distributed motor

and sensory paralysis in the legs. When the lumbar nerve-roots from the

second to the fifth are compressed there is paralysis of the muscles of the

legs, with the exception of the flexors of the ankles, the peronsei, the long

flexors of the toes, and the intrinsic muscles of the feet, and loss of sensa-

tion in the front, inner, and outer part of the thighs, the inner side of the

legs, and the inner side of the foot. The sacral roots may alone be in-

volved. Thus in a case which I have reported the patient fell from a bridge

and had paralysis of the legs and of the bladder and rectum. When seen

sixteen years after the injury, there was slight weakness, with wasting of the

left leg ; there was complete loss of the function in the ano-vesical and gen-

ital centres, and antesthesia in a strip at the back part of the thigh (in the

distribution of the small sciatic), and of the perinaeum, scrotum, and penis.

The urethra was also insensitive.

Starr's table and Head's figures, given in the general introduction, will

be found useful in determining the nerve fibres and segments involved in

these cases of injury of the cauda equina.

VII. Tumors of the Spinal Cord and its Membranes.

New growths may develop in the cord or in its membranes, or may
extend into them from the spine. The first two alone will be considered.

Occasionally lipoma and parasites occur in the extradural space. Within
the dura fibromata, sarcomata, and syphilitic and tuberculous growths are

most common. In the cord itself, and attached to the pia mater, the

tuberculous, syphilitic, and gliomatous growths are most frequent. Of
50 cases of tumor of the spinal cord and its envelopes analyzed by Mills

and Lloyd, only 3 were parasitic. Of these 26 were some form of neo-

plasm, of which sarcomata were most common, 5 were gummatous, and 4

tuberculous. Herter has recently reported 3 cases of solitary tubercle in

the cord, and has analyzed others from the literature. Of 24 cases in

which the age was given, 15 occurred between the ages of fifteen and
thirty-five, and 5 before the fifth year. The tumor is most common in
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the dorsal and himbar regions, and is usually met witli in connection with

tuberculous lesions elsewhere.

The anatomical effects of tumors are very varied. Slow compression

is usually produced by growths external to the cord, and it is remarkable

what a high grade of compression the cord will bear without serious inter-

ference with its functions. In cases of prolonged interruption ascending

and descending degenerations occur. Tumors developing withm the coi-d

may lead to syringo-myelia. And, lastly, tumors not infrequently excite

intense myelitis.
^ , -n i.i

Symptoms.—These will naturally vary a good deal with the segment

involved and with the degree of pressure and the extent of imphcation of

the nerve-roots.
., ^

Within the cord the symptoms are those of a gradually progressing

paraplegia, which may at first have the picture of a Brown-S6quard paral-

ysis. Atrophy follows the involvement of the anterior cornua and vaso-

motor disturbances may be marked. The reflexes are lost a the level of

the lesion but if in the dorsal cord, the reflexes are retained m the legs.

The symptoms are apt to be complicated with those of acute or subacute

myelitis, which may completely alter the clinical picture. Tumors of tli^

SInal membranes are characterized by the early onset and persistence of

the root symptoms, which consist of radiating pains, girdle sensation,

hyper.stlJsia!or anesthesia in various portions of the trunk. There may

even be severe pain in the anesthetic areas. Irritation of the motor roots

may cause spasm of the muscles supplied, or wastmg with paralysis. The

paraplegia supervenes some time after the occurrence of the loot ynip-

toms In the dorsal region the level of the growth is usually accurately

defined by the level of the pain and the condition of the reflexes.

The diagnosis of tumor within the cord is sometimes easy, the charac-'^

I teristic features being the constancy and severity of the

\ the level of the growth and the progressive paralysis. Canes may cause

dentica ymptoms, but the radiating pains are rarely so severe. Cervic

me^ n^^^^^^^^
tumor very closely, and in P-^:;--^^^^^^

eflectsfbut the very slow progress and the bilateral charactei fiom the

outset may be sufficient to distinguish this.
„ +^ Pn.v

In chronic transverse myelitis the symptoms may, according to low-

ers, simulate tumor very closely and present radiating pains, a sense of

constriction, and progressive paralysis.

The nature of the tamor can rarely be indicated mth precision. W h

a JrMhilitic history gnmma may naturally be suspected, and ,„th

coexisting tuberculous disease a solitary tubercle.
_

Treatment.-If the possibility of ^'""''V^ni'rer F

"

-iraii:^i:7^:'^:^ are .....
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ble to surgical treatment. The removal by Horsley of a growth from the

spinal membranes was one of the most brilliant of recent operations.

Abscess of the cord is a rare lesion, of which only three or four cases

have been described, all metastatic. It may occur without meningitis.

VIII. Progressive (Spiral) Muscujy^R J^jRora

(Chronic Degeneration of the Motor Nuclei—Poliomyelitis Anterior Chronica),

Definition.—A disease characterized, by dej:gneration of groups .of

the motor nuclei in thQ,,.cord_a©.d juied^ wasting of the correspond-

inppnTrgcIesr"^'TEe^yramidal tracts are usually involved, and the j)aralysis

may have a spastic character. In some cases the degeneration has been

traced to the ganglion cells of the motor cortex.

Three afiections, as a rule described apart, belong together in this

category : (a) Progressive muscular atrophy of spinal origin
;

(b) amyo-

trophic lateral sclerosis ; and (c) progressive bulbar paralysis. A slow

atrophic change in the motor nuclei is the anatomical basis, and the dis-

ease, as Charcot states, is one of the whole motor path, involving, in many
cases, the cortical, bulbar, and spinal centres. There may be simple mus-

cular atrophy with little or no spasm, or progressive wasting with marked
spasm and great increase in the reflexes. In others, there are added symp-

toms of involvement of the motor nuclei in the medulla—a glosso-labio-

laryngeal paralysis ; while in others, again, with atrophy (especially of the

arms), a spastic condition of the legs, and bulbar phenomena, tremors

develop and signs of cortical lesion. These various stages may be traced

in the same case. I have for ten years had under observation a man whose
illness began with weakness and atrophy of the hand muscles. Gradually

^the legs began to get stiff and the gait spastic; the arms subsequently

wasted and the reflexes were increased. After these symptoms had per-

sisted with increasing intensity for six or seven years, certain of the

motor nuclei of the medulla became involved, the speech became thick,

and the movements of the lips and tongue were impaired. Tremor has

developed of late in the arms and hands. 'W"ith_these chronic changes the

visceral functions have remained .jajomiaaired^nd. the mind Tmaffected.

It "has been a lesion of the motor segments, beginning in the lowey and
gradually extending upward. The disease began as progressive atrophy,

and gradually assumed a typical picture of amyotrophic lateral sclerosis,

and now the bulbar features are well marked and the tremor would in-

dicate that the cortex is also involved.

For convenience, bulbar paralysis will be considered separately, and I

shall here take up together progressive muscular atrophy and amyotrophic
lateral sclerosis.

The disease is known as the Aran-Duchenne type of progressive mus-
cular atrophy, after the French physicians who early described it, and as

Cruveilhier's palsy. Lockhard Clarke demonstrated that it was a spinal
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lesion Charcot separated the two types-one with simple wasting, in

^OddTthe anterior horns are alone involved ;
and the other m which, with

defeneration of the cornna, the pyramidal tracts are affected, causing

wasting plus a spastic condition. To this he gave the name of amyotro-

phic lateral sclerosis. There is but httle evidence, however, to show that

the anterior horns are ever affected without secondary changes m the

pyramidal tracts, and Leyden and Gowers regard the two diseases as iden-

^''''mioloev.—The cause of the disease is unknown. It is jnoiv freciuent

in males than in females. It attacks adults, developing after the thirtieth

•year, thougli occasionaliy younger persons are attacked. A large majority

of all cases of progressive muscular atrophy under twenty-five years of age

:re f ryopatiric' i. e., muscular), not myelopathic (i. e., spinal) origim

Cold, wet! exposure, fright, and mental worries are mentioned as possible

caul- hereditary influences are present in certain cases. The father «

Z man whose casl is referred to above died ofl~ve wasting o^^^^^^

muscles, but there have been no other cases m
{^^^^l

^^'^^^
probable that when many members of a family are affected the disease

not spinal, but an idiopathic muscular atrophy, and yet, m the J^an

fami y, "^ch I recorded a few years ago, in which thirteen members wei.

afectid in two generations, with the exception of two, the cases occur ed

ofproved fatal 'above the age of forty, and the late onset ^P-^^^^^-

for a spinal affection. The amyotpphlc^rm,TOld?I?l2Eiaie^i^^

after seventy—as a senile change.
. •

i

"¥orbid Anatomy.-The following are the important ana omical

\changes: (a) The^muscles^^
iThe termiji_hr^SiS:3=S^^ ^f-^
tHT^SiO^lTsclel-l^-ESl^ry xnatter sliows^Fe most mar^^^^

tio5"The largi"ganglion celTi^Tie anterior horns are atrophied oi. m

"^^^^.^^^^^^^^ the neurogliar tis- is—
the fibres of the anterior nerve-root passing through the ^^^^^^ ^^^"ex are

^sted (d) In a majority of all the cases there is sclerosis in the ante o-

M ral tracts but the direct cerebellar and the antero-lateral ascendmg
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are secondary. The upper segment is also involved, either simultaneously

or at a later period.

Symptoms.—Irregular pains may precede the onset of the wasting.

In one case the pains were about the hip and shoulder joints and the pa-

tient was treated for chronic rheumatism. The hands are first affected
,

and there is difficulty in performing delicate manipulations. The muscles

of the ball of the thumb waste _^ly, then the interossei and lumbricales,

leaving marked depressions between the metacarpal bones. Ultimately the

contraction of . the flexor and extensor muscles and the extreme atrophy

of the thumb muscles, the interossei, and lumbricales produces the claw-

hand

—

main en griffe of Duchenne. The flexors of the forearm are usu-

ally involved before the extensors. In the shoulder-girdle the deltoid

wastes first ; it may waste even before the other muscles of the upper ex-

tremity. The trunk muscles are gradually attacked ; the upper part of

the trapezius long remains unaffected. Owing to the feebleness of the

muscles which support it, the head tends to fall forward. The platysma

myoides is unaffected and often hypertrojDhies. The arms and the trunk

muscles may be much atrophied before the legs are attacked. . The
glutei, the vasti, and the tibialis anticus are first attacked when the dis-

ease begins in the legs. In the member of the Farr family who came

under my notice (if this was really a myelopathic disorder) the wasting

began in the gluteal and hamstring muscles of the left leg. The face

muscles are attacked late. Ultimately the intercostal and abdominal

muscles may be involved, the wasting proceeds to an extreme grade, and

'the patient may be actually " skin and bone," and, as_^4iying skeletons,"

the cases are not uncommon in " museums " and " side-shows?' T)e'formi-

ties and contractures result, and lordosis is almost always joresent. A
curious twitching of the muscles (fibrillation) is a common symptom, and

may occur in muscles which are not yet attacked. It is not, as was for-

merly supposed, a characteristic feature of the disease. The irritability

of the muscle is increased. Sensation is unimpaired, but the patient may
complain of numbness and coldness of the affected limbs. The galvanic

and faradic irritability of the muscles progressively diminishes and may
become extinct, the galvanic persisting for the longest time. In cases of

rapid wasting and paralysis there may be the reaction of degeneration.

The excitability of the nerve-trunks may persist after the muscles have

ceased to respond. The loss of power is usually proportionate to the wasting.

The foregoing description applies to the group of cases in which the

atrophy and paralysis are flaccid

—

atonic,, as Gowers calls it. In other cases,

those which Charcot describes as amyotrophic lateral sclerosis, with the

wastingMthere__i£ more or less spasm, which may exist from the outset.

THis ^owic atrophy may involve the legs chiefly or is present in the arms

and legs. The reflexes are greatly increased. It is one of the rare con-

' ditions in which a jaw clonus may be obtained. The most typical condition
' of spastic paraplegia may be produced. On starting to walk, the patient
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seems glued to the ground and makes inefEectual attempts to Mt the toes

;

then four or five short, quick steps are taken on the toes with the body

thrown forward ; and finally he starts off, sometimes with great rapidity.

Some of the patients can walk up and down stairs better than on the level.

The wasting is never so extreme as in the atonic form, and the loss of

power may be out of proportion to it. The sphincters are unaffected.

Sexual power may be lost early.

As the degeneration extends upward an important change takes place

from the development of bulbar symptoms, which may, however, precede

the spinal manifestations. The lips, tongue, face, pharynx, and larynx

may be involved. The lips may be affected and articulation impaired for

years before serious symptoms occur. In the final stage there may be

tremor, the memory fails, and a condition of dementia may develop.

Gowers gives the following useful classification of the varieties of this

affection: (1) Atonic atrophy, becoming extreme ; (2) muscular weakness

with spasm, but without wasting or with only slight wasting; and (3)

atonic atrophy, rarely extreme in degree, with excess
_

of the reflexes

These conditions may " coexist in every degree and combmation-between

universal atonic atrophy on the one hand and universal spastic paralysis

without wasting on the other."

Diaenosis.-The affection must be distinguished from the primary

muscular atrophies which usually occur in younger persons, often affect

many members of a family, and have a different distribution, beginning

either in the muscles of the shoulder girdle-sparing the hands or mvo v-

inc the face and upper-arm muscles-or the peroneal group Muscu ar

atrophy in the adult, beginning in the muscles of the thumbs gradually

involving the interossei and lumbricales, as a rule is of myelopathic origin.

Treatment.-The disease is incurable. I have never seen the

slightesTfefi? from drugs or electricity. The downward progres^^^^^

slow but certain, though in a few cases a temporary arrest may take pla^e.

Vith a history of syphilis, mercury and iodide of potassium -y be tried

and Gowers recommends courses of arsenic and strychnine. Probably the

most useful means is systematicmassage, particularly m the spastic cases.

Buldar Paralysis {Glosso-laUo-laryngeal Paralysis).

An affection of the motor nuclei of the medulla ofon^f^
r^^l pn-

mary,more commonly a part of a general
---^^^bvt n.L^^^^^

nuclei of the motor path. The disease is sometimes called by the name

Duchenne. Acute and chronic forms may be recognized

(1 Ac^Ue lulUr paralysis may be due to («) l-^-^'^-S^^^
^^^^^^^

softening in the pon. and medulla; (^)
^^^^^^^^^'^''^l^^^^^^^

analogous to polio-myelitis, occurring occasionally as a post-febnle affec

'""^The onset is usually sudden, hence the term apoplectiform. The cases
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are almost invariably bilateral. As the nuclei presiding over the muscles

of the tongue and lips are involved the speech is almost or entirely lost.

The saliva drools, the lips are flabby and flaccid, swallowing may be diffi-

cult, and there may be loss of power in the laryngeal muscles. Usually

these cases rapidly prove fatal, but occasionally a case with a sudden onset,

like that figured by Gowers, may become chronic. In these acute cases

there may be loss of power in one arm, or hemiplegia, sometimes alternate

hemiplegia, with paralysis on one side of the face and loss of power on the

other side of the body.

(2) Chronic lulbar paralysis isj,n affection of adult life, rarely begin-

ning underlheTortiet"E~year, and in a great majority of the cases it is only

part of a general degeneration of the motor nuclei. The disease usually

begins, with slight defect in the spjech, and^Jhe_patient has difficultj in

pronouncing the dentals^and_linguals. The paralysis starts in the'tongue,

and. the superiorTingual muscle gradually becomes atrophied, and finally

the mucous membrane is thrown into transverse folds. In the process of

wasting the fibrillary tremors are seen. Owing to the loss of power in the

tongue, the food is with difficulty pushed back into the pharynx. The

saliva also may be increased, and is apt to accumulate in the mouth. When
the lips become involved the patient can neither whistle nor pronounce

the vowels o and u. The mouth looks large, the lips are prominent, and

there is constant drooling. The food is masticated with difficulty. Swal-

lowing becomes difficult, owing partly to the regurgitation into the nos-

trils, partly to the involvement of the pharyngeal muscles. The muscles

of the vocal cords waste and the voice becomes feeble, but the laryngeal

paralysis is rarely so extreme as that of the lips and tongue.

The course of the disease is slow but progressive. Death often results

from an aspiration pneumonia, sometimes from choking, more rarely from

involvement of the respiratory centres. The mind usually remains clear.

The patient may become emotional. In a majority of the cases the dis-

ease is only part of a progi'essive atrophy, either simple or associated with

a spastic condition. In the latter stage of amyotrophic lateral sclerosis

the bulbar lesions may paralyze the lips long before the pharynx or larynx

becomes affected.

The diagnosis of the disease is readily made, either in the acute or

chronic form. The_ involvement of thfij,ip^_and tongue is usually well

marked, while that of the palate may be long deferred! K condition has

been described, however, which may closely simulate bulbar paralysis.

This is the so-called ])seiulo-l)ul'bar form or bulbar palsy of cerebral origin.

Bilateral disease of the motor cortex in the lower part of the ascending

frontal convolution may cause paralysis of the lips and tongue and pharynx,

which closely simulates a lesion of the medulla. Sometimes the symptoms
appear on one side, but in many instances they develop suddenly on both

sides. A bilateral lesion has usually been found, but in several instances

the disease was unilateral.
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Progressive bulbar paralysis is an incurable affection. Transient im-

provement may occur. Strychnine may be tried. Electricity is of doubt-

ful benefit. Special care must be taken in feeding these patients, and

when deglutition becomes much impaired the stomach-tube should be

employed.

lY. DISEASES OF THE BRAIN.

I. TOPICAL DIAGNOSIS.

Only certain regions of the brain give localizing symptoms. These

are the cortical motor centres, the speech centres, the centres for the

special senses, and the tracts which connect these cortical areas with each

other and with other parts of the nervous system. >

The following is a brief summary of the effects of lesions from the

cortex to the spinal cord :
„ , ^ 4.

1 The Cerebral Cortex.-(a) Destructive lesions of the motor cortex

cause spastic paralysis in the muscles of the opposite side of the body.

The extent of the paralysis depends upon that of the lesion. It is apt to

be limited to the muscles of an extremity, giving rise to the cerebral mono-

plegias (Fig. 11, 1). A lesion may involve two centres lying close together

thus producing paralysis of the face and arm, or of the ama and leg, but

not of the face and leg without involvement of the arm. Very rarely the

whole motor cortex is involved, causing paralysis of one side-cortical

^'"combi^ed with the muscular weakness there is usually some disturb-

ance of sensation, particularly tactile impressions and those of the mus-

""''^TsUrritative lesions cause localized spasms as described above. These

convulsions are usually preceded and accompanied by^^^T^^
Tinding or pain, or a sense of motion m the part, is often the signal

sTSZ (Seguin)', and is of great importance in determining the seat of

^^'^elns are often both destructive and irritative, and we have combi-

nations 0? the symptoms produced by each. For instance, certain muse

maTb partlyzJd, and those represented near them in the cortex may be

Te'seat'of localized convulsions, or the paralyzed hmb it«
times subject to convulsive spasms, or muscles J-h

have
^^^^^^^

convui d

may become paralyzed. In this manner it is often possible to trace

progress of a lesion involving the motor oort^j.
^^^^^^^

We have seen in a previous section that lesions ^^^^^^ ^
,

for the special senses may give rise to
^^f f^^P^^^' 'l^'^J ^^^^

refer to them here. The symptoms caused by lesions of the ^P^^^^^^^^^^^^

will be described under aphasia, and it is only necessary to note the near
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situation of the motor speech area (Broca's centre) in the left third

frontal convolution to the centres of the face and arm on that side, and to

state that motor aphasia is often associated with monoplegia of the right

side of the face and the right arm. Accompanying the paraljsis follow-

ing a Jacksonian fit of the right face or arm there is often a transient

motor aphasia.

(2) Centrum Ovale.—Lesions in this part of the motor path cause

paralysis, which has the distribution of a cortical palsy when the lesion is

near the cortex, and of that due to a lesion of the internal capsule when

it is near that region. They may be associated with symptoms due to the

interruption of the other system of fibres running in the centrum ovale,

and there may be sensory disturbances—hemianaesthesia and hemianopia

—

and if the lesion is in the left hemisphere one of the different forms of

aphasia may accompany the paralysis.

(3) Internal Capsule.—Here all the fibres of the upper motor segment

are gathered together in a compact bundle, and a lesion in this region is

apt to cause complete hemiplegia of the opposite side, and if the lesion

involves the hinder third of the posterior limb there is also hemianaesthe-

sia, including even the special senses (Fig. 4).

(4) Crura Cerebri.—From this level through the pons, medulla, and

cord, the upper and lower motor segments are represented, the first by

the pyramidal fibres, the latter by the motor nuclei and the nerve fibres

arising from them. Lesions often affect both motor segments, and pro-

duce paralysis having the characteristics of each. Thus_a_single lesion

may involve the pyramidal tract and cause a spastic jgaralysis^Tohr the

opposife'^rde of theTjodyT and also involve~Ehe^ nucleus or the fibres of one

of"lJie cranial nerves, and so produce a lower-segment paralysis on the

same side as the lesion—crossed paralysis. In the crus the third and fourth

cranial nerves run over the pyramidal fibres, and a lesion of this region is

apt to involve them, causing paralysis of the muscles of the eye on the

same side as the lesion combined with a hemiplegia of the opposite side

(Fig. 11, 3).

The optic tract also crosses the crus and may be involved, giving

hemianopsia in the opposite halves of the visual fields.

(5) Pons and Medulla.—Lesions involving the pyramidal tract, to-

gether with any one of the motor cranial nerves of this region, cause

crossed paralysis. A lesion in the lower part of the pons is apt to cause a

lower-segment paralysis of the face on the same side, and a spastic pa-

ralysis of the arm and leg on the opposite side (Fig. 11, 4). The abdu-

cens and hypoglossal nerves may also be paralyzed in the same manner.
When the sensory fibres of the fifth nerve are interrupted, together

with the sensory tract (the fillet) for the rest of the body, which has

already crossed the middle line, there is a crossed sensory paralysis—i. e.,

disturbed sensation in the distribution of the fifth on the side of the

lesion, and of all the rest of the body on the opposite side.
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In lesions of the pons the patient often has a tendency to fall toward

the side on which the lesion is, due probably to implication of the middle

peduncle of the cerebellum.

The symptoms produced by involvement of the different cranial nerves

have been considered in detail in a previous section.

(6) Cerebellum.—The functions of this part of the bram are still

under consideration. Luciani, whose monograph is the most exhaustive,

regards it as " an end organ directly or indirectly related to certain pe-

ripheral sensory organs and injlirect efferent relationship with_certain

ganglia of the cerebro-spinal axis, and indii-ectly with the motor apparatus

iirgeiiefal. It is ^functionally homogeneous, each part exercismg the

functions of the whole, but having special relations to the muscles of the

corresponding side of the body" (Krauss).

\ffections of the lateral lobes affect the corresponding side of the

body while lesions of the middle lobe affect both sides. Partial removal

is followed by transient muscular weakness ;
complete removal by extreme

incoordination. It_s one important function would3)pear to be the cooj-

dination of the muscular movements.

—W O Krauss has recently analyzed the lesions and symptoms m 100

cases of disease of this part. The morbid conditions were follows :

Sarcoma in 22 cases ; tubercle in 22
;
glioma m 18 ;

abscess m 10 tumor

of unspecified nature in 13 ;
cyst in 7 ; and one case each of softening,

endothelioma, cyst and sarcoma, cancer, gumma, fibroma and h^mor-

rhag The left lobe was affected thirty-two times, the right lobe thu-^y-

wo times, and the middle lobe seventeen times. Thus, tumor constituted

by far th most important affection. There
\y-P*7,!tbe

ever if it is in one hemisphere only and does not involve the middle lobe.

The most common symptoms in tumor are as follows :

nrtto which is more constant in this than in affections of any other X

.regiSf Cbrain. Some believe this to h^^ue^to the centra rda^
\

of he semicircular canaTswitla the cerebellum. It was present m 48 o

fe^siT^rauss's coll^^^^^^ not reported in 43. HeaacUe...s presen

in 83 cases. Vomiting occurred in 69 cases, not reported m 23. OpHc

-T^^Zl TkZlt^ parti^. ce^ella.

J^:t important. Th^it is irr^^ and sta^

'"'^tl: "f thelrunk muscles, manifest in an inability to perform the

mov— of Wing, erection, and lateral flexion of the trunk, may be

symptoms are nei^^ic pains in

region of the neck and occiput; blocking o the

J'^^^^^^^^^
tion of the lateral ventricles, causing in children hydrocephalus, pressui
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on the medulla, producing paralyses of the cranial nerves, which may
cause glycosuria or sudden death

;
and, lastly, bilateral rigidity from pres-

sure on the motor paths.

The reflexes, however, are very variable, and were absent in twelve
cases.

II. APHASIA.

The speech mechanism consists of receptive, perceptive, and emissive
centres in the cortex cerebri, disturbances of which cause aphasia, and
centres in the medulla which preside over the muscles of articulation, dis-

turbance of which produces anarthria, the condition of gradual loss of
power of speech, such as occurs in bulbar paralysis.

The studies of Bastian, Knssmaul, Wernicke, Liehtheim, and others
have widened enormously our knowledge of speech disorders. Language
is gradually acquired by imitation. Thus, in teaching a child to say bell,

the sound of the uttered word enters the afferent path (auditory nerve)
and reaches the auditory perceptive centre, from which an impulse is sent
to the emissive or motor centre presiding over the nuclei in the medulla,
through which the muscles of articulation are set in action. The arc
in Lichtheim's schema (Fig. 10) is a A, Mm. The child gradually ac-
quires in this way word memories, which are stored at the centre A, and
motor memories—the memories of the co-ordinated muscular movements
necessary to utter words—which are stored at the centre M. In a similar
manner, when shown the bell, the child acquires visiml memories, which
are conveyed through the optic

nerve to the visual perceptive

centres, o 0. So also the memo-
ries of the sound of the bell

when struck. The memory pict-

ure of the shape of the bell, the

memory of the appearance of the

word bell as written, and the
motor memories of the muscular
movements required to write the

word are distinct from each
other; yet they are intimately

connected, and form together

what is termed the word-image.
In addition to all this the child

gradually acquires in his education ideas as to the use of the bell-
intellectual concepts-the centre for which is represented at I in the
diagram In volitional or intellectual speech, as in uttering the word
bell, the path would be I, M m, and in writing the word, I, M W h
These various " memories " are as a rule stored or centred in the left
hemisphere (see Fig. 3),

59

Pig. 10.—Lichtheim's schema.
o
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THe relations ol written and spoken language are then with (a) Ben-

8orv nereeptive centres (hearing and sight and, m the blmd, touch) -, (»)

eZsCo motor centres for speech and writing ;
and (c) psjchical cen-

.

ir throngh which we obtain an intellectual conception of wha is

said 'r written, and by which we express voluntarily our ideas mlan-

^"There are two chief forms of aphasia-seMSor;/ and motor ^
m Sensory Aphasia ;

Apraxla ,
Word-Windness , Word-deafMss.-By

anraxLtTnderstood a condition in which there is loss or impairment of

the pot 0 recognise the nature and chai-acteristics of objects. Persons o

affecteract
" as il tliey no longer possessed such object memories, for the,

M 0 recogn e things formerly familiar. A fork, a cane, a pin, may be

tken upTnd looked ft by such a person, and yet held or

--^^^l
—

which cleariy shows that it awakens no idea of its use. And this symp

™°V lf.r»t first the term blindness of mind was used, is found to

torn, for wh oh at
*'«Jf

" °
, ^^^^ j^e tick of a watch, the

^^'^
d'o£°aten T^^X^^l^^^'^^^ to arouse the idea which it

rre^ ::l:ed™l^he patienni.^^^^^^

^^^^"•^
. 1 -hnf more commonly is associated with wie-

Apraxia may ^^^^^l ""^^ '^^t ^^^^ be able to read, but

ties of sensory and motor aphasia. The P^™
^^^^ ^^^^^ l3lind to

the words arouse no intelligent ^-P-—"^s may be stimu-

memory-pictures aroused through ^^g^^^' "^^^^^
lated by touch ; thus there are instances on ^ ^^^^^^^ name

nrcrofr.srr;oiiected.^^^^^^^
exists in the. left— involves the

hemisphere m left-handed persons.
Bi-oceeding from them,

angular -rrreye" m^^tt
transitory,

Blindness of the mmd s eye mcij' <y

/licfm-hince In a remark-

and is associated with many fornis of ""^^td tot"^^^^^^^^^^^
j^^^^

able case report»=d by Macewen the patient^ « ™
^^^^^ „alysis.

had snflered with headache and
"'X, "thing perfectly

He was psychically blind and thoiyh
""^j;,^^^^^^^ impression,

well and could read letters, objects e™;;^^^ ™
„„t L a man

A man before his eyes wa. recog.ii.ed ™^
, until the sounds of the voice led to the eog^iiUon tl g

centres. The skull was trephined over the angular gyi
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table was found to be depressed and a portion had been driven into the

brain in this region. The patient recovered. Mind-blindness is the equiva-
lent of visual amnesia.

Word-blindness may occur alone or with motor aphasia. In un-
complicated cases the patient is no longer able to recall the appear-
ances of words, and does not recognize them on a printed or written
page. The patient may be able to pronounce the letters and can
often write correctly, but he cannot read understandingly what he has
written. It is rare, however, for the patient to be able to write with
any degree of facility. There are instances in which the patient, un-
able to read, has yet been able to do mathematical problems and to
recognize play cards. The lesion in cases of word-blindness is, in a
majority of cases, in the angular and supramarginal gyri on the left side.

It is commonly associated with hemianopia, and not infrequently with
mind blindness (Fig. 3).

Mind-dm^n£ssJ^ in which sounds, though heard and per-
ceived as such, awakeii,jioint£ilig.ent perceptions^ A person who knows
not"Kin'g of French has mind-deafness^ so far as the French language is

concerned, and though he recognizes the words as words when spoken,
and can repeat them, they awaken no auditory memories. The musical
faculties may be lost in aphasics, who may become note-deaf and unable
to appreciate melodies or to read music {amusia). This may occur with-
out the existence of motor aphasia, and, on the other hand, there are cases
on record in which with motor aphasia for ordinary speech the patient
could sing and follow tunes correctly. Mind-deafness is also known as
auditory amnesia. Word-deafness is a condition in which the patient no
longer understands spoken language. The memory of the sound of the
word is lost, and can neither be recalled nor recognized when heard. It is

usually associated with other varieties of aphasia, though there are cases in
which the patient has been able to read and write and speak. The lesion
in word-deafness has been accurately defined in a number of cases to be in
the posterior portion of the first and second temporal convolutions on the
left side (Fig. 3).

Other manifestations of mind-blindness are met with ; thus a young
man with secondary syphilis had several convulsive seizures, after one of
which he remained unconscious for some time. On awakening, the mem-
ory pictures of faces and places were a blank, and he neither knew his
parents nor brothers, nor the streets of the town in which he lived. He
had no aphasia proper, and no paralysis.

(2) Motor or ataxic aphasia is a condition in which the memory of
theegorts necessaryjo pronounce words is lost, oWing to disturbance
m-The emissive centres: TMs is "tlie' variety long IgT recognized b/
Broca, the lesion of which was localized by him in the third left frontal
convolution. In pure cases the patient is able to read (not aloud) and
understands^perfectly what is said. He may not be able to utter a
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•
, „„,.,l- mora oommonlv he can say one or two words, such as

S"^'.'. Td hei: intLquently is able to repeat word. Wfeen

\ J i oMMt thousli not able to name it, he may evidently recog-

*?St is H t« name, he may he able to repeat it. A man

Ct^VF- h and German langnages ma, lose the power ol ex-

~g Ms thoughts in them, while—« "^^sTe .iTi ^
bz^:^^= rnt::::!ti!rr;resio^^^^^^^ .ee <

I .™ these are not uncommonly involved, with the production of a

agraphm. ^^en theie is g
^

test the oa«, but there ai

^
paralysis, in which

. j'' „„t able to write

dition varies very much; thus a patienx y .

^y),

voluntarily or from dictation, and
."^^^

""P^/^^^^

a question whether there
^l^^^^^^'^l^Z^tcoLl.^on, but in a

""^There is a fo™ taown aa ^iH^' « /^f/-"g—
the patient understands ^f'^^^^X^ZZ and does not

correctly, but he ojfflStSatlL ten^U to mi^^^
^ay-Fe-aet

express hisjdeas in tl'^J™P!L^,„rfTto
wiVsSS^^ ^St* i''

ia^^^^ In these eases

extreme condition ^tt^C betl thf auditory perceptive

the association trax;t is "'''""P
, ;

°'
u^es known as Wernicke's

aphasia ol conduction. Ihe lesion j Lichtheim's—n a^^t'tirr^^^^^i^r"g : rlnal id. of the varieties

of aphasia : TniTid-blindiiess the ideation centres,

, aiet^^:!^^'^^^ P-P-— ^

^''^
A lesion at A, the centre for the "dttory -mories of words (Srst

-rA^ifTci:
-

"^ttSZ^rta~ng AM and 0 M causes the eonduc

tion aphasia ol Wernicke-p»m;;te««-
,<,„,„i„tion) causes pure'

5. Destruction of^thyentre M (B.oca^s^^^
^^^^^^ ^^^^^^^^

motor aphasia, in

speech

I
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A lesion at M usually destroys also the power of writing, but, as

stated, it is believed by many that the centre for writing, W, is distinct

from that of speech. In this case a lesion at M, which would destroy

the power of voluntary speech, might leave open the connections be-

tween 0 W and A W, by which the patient could copy or write from
dictation.

The problems of aphasia are in reality excessively complicated, and
the student must not for a moment suppose that cases are as simple

as diagrams indicate. A majority of them are very complex, but with
patience the diagnosis of the different varieties can often be worked
out.

The following tests should be applied in each case of aphasia : (1) The
power of recognizing the nature, uses, and relations of objects—i. e.,

whether apraxia is present or not; (2) the power to recall the name of

familiar objec|a seen
,
smelled, or tasted, or of a sounds when heard, or/

of an object touched
; (3) 'the power to understand spoken~words;~74)

!

the capability ol understanding printed or written language; (5) the
power of appreciating and understanding musical tunes

; (6) the power of i

volusLtaigr-iyDeech—m th^^ it is JojDe^noted particularly whether^e mis-i

places wor^ajQ£jlQti (7) the power of reading aloud and of understanding"
whaThe reads

; (8) the power to write voluntarily and of reading what he
has written

; (9) the power to copy
; (10) the power to write at dictation

;

and (11) the power of repeating words. .

Prognosis and Treatment.—In young persons the outlook is

good, and the power of speech is gradually restored apparently by the
education of the centres on the opposite side of the brain. In adults the
condition is less hopeful, particularly in the cases of complete motor
aphasia with right hemiplegia. The patient may remain speechless,

though capable of understanding everything, and attempts at re-education
may be futile. Partial recovery may occur, and the patient may be able
to talk, but misplaces words. In sensory aphasia the condition may be
only transient, and the different forms rarely persist alone without impair-,
ment of the powers of expression.

The education of an aphasic person requires the greatest care and
patience, particularly if, as so often happens, he is emotional and irritable.

It is best to begin by the use of detached letters, and advance, not too
rapidly, to words of only one syllable. Children often make rapid prog-
ress, but in adults failure is only too frequent, even after the most pains-
taking efforts. In the cases of right hemiplegia with aphasia the patient
may be taught to write with the left hand.
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III. AFFECTIONS OF THE MENINGES.

Diseases of the Dura Mater {Pachymeningitis).

(a-\ Pachvmeniii^tis Externa-H^morrhage often occurs as a remit

„,ater or may exW through and cause a

^^^^H^^efi^ite. In the

The symptoms of external pachymeningitis aie ™;'etmi«^
_

sypUHtic cas'es there may be a small sinus— J w
:Sor. Compression symptoms ^ toe"^^^^^^^^^^^^

(J) Paahymeningltis ^^^'--r^''~l^t"^^Zi wo are nn-

"'^rr^Cdrmtmtri nfla—t oi the lining memhraneXn 'Tot3.y reoogni.ed, hut a niost—
„1 it came under my observation as a ^<=.°-^^7 ^\°7JJ,o„„„„,y
Purulent pachymeningitis may Mow "J^^; St remarkable
^u «o,.i+ n-f PTtension from mflammation oi the pia. it if

how »eJy"r^ between the dura and arachnoid membranes.

H^MOBKHAOIC PACH.MB.iKams (H.matorm of tie Dura Mater).

This remarkable ecndition, first ^'-^'^^-'^^^Q^ I'ZZZ
general medical practice. During ten

y^^^ ^'"^7^^^^ „aer hand,

ly observation at the
^•'^H^l^^^^^toju, which received

in the post-mortem room of the rmiaQeipi i

nxaterial from a large almshouse and
^^^^^^^S ^e^l^^^^^^^

mon, and within three months I saw foni
the frequency

of which came from the medical wards. On the othei hand, q
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of the condition in asylum work may be gathered from the fact that Wig-

glesworth found 42 examples in a series of 400 unselected post-mortem

examinations.

The disease is found chiefly in males and in persons over fifty years of

age. It is most frequent in forms of chronic insanity and in chronic

alcoholism. It has also been found in profound anaemia and other blood

conditions, and is said to have followed certain of the acute fevers.

The morbid anatomy is interesting. Virchow's view that the delicate

vascular membrane precedes the haemorrhage is undoubtedly correct.

Practically we see one of three conditions in these cases : (a) Subdural

vascular membranes, often of extreme delicacy
;

(b) simple subdural haem-

orrhage
;

(c) combination of the two, vascular membrane and blood-clot.

Certainly the vascular membrane may exist without a trace of haemorrhage

—simply a fibrous sheet of varying thickness, permeated with large vessels,

which may form beautiful arborescent tufts. On the other hand, there

are instances in which the subdural htemorrhage is found alone—in 15 out

of "VVigglesworth's 42 cases—but it is possible that in some of these at

least the htemorrhage may have destroyed all trace of the vascular mem-
brane. In some cases a series of laminated clots are found, forming a

layer from 3 to 5 mm. in thickness. Cysts may occur within this mem-
brane. The source of the haemorrhage is probably the dural vessels. Hu-
genin and others hold that the bleeding comes from the vessels of the pia

mater, but certainly in the early stage of the condition there is no evi-

dence of this ; on the other hand, the highly vascular subdural membrane

may be seen covered with the thinnest possible sheeting of clot, which has

evidently come from the dura. The subdural haemorrhage is usually asso-

ciated with atrophy of the convolutions, and it is held that this is one

reason why it is so common in the insane ; but there must be some other

factor than atrophy, or we should meet with it in phthisis and various

cachectic conditions in which the cerebral wasting is as common and almost

as marked as in cases of insanity.

The symptoms are indefinite, and the diagnosis cannot be made with

certainty. Headache has been a prominent symptom in some cases, and

when the condition exists on one side there may be hemiplegia. Exten'

sive bilateral disease may exist without any symptoms whatever,

DlSEASES OF THE PlA MATER.

{a) Acute Leptomeningitis.—In this form the exudation is between

the pia and the arachnoid membranes.

Etiology.—Acute inflammation of the pia niater occurs under the

following circumstances : (1) As a result of an eruption of tubercles, most
frequently in the basal meninges, forming the basilar or tuberculous men-
ingitis which has been already considered (see tuberculosis). (2) In the

epidemic cerebro-spinal fever. (3) Secondary to acute general diseases,
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more particularly pneumonia, less frequently small-pox, typhoid fever,

rheumatic fever, whooping cough, scarlet fever, and measles. In erysipelas

meningitis may arise either by infection through the blood, or by direct

dxtensfon CasM in whicirthe inffammation passe8"THTOugh ffie Tone

are-eBi-emely rare; on the other hand, there are instances of exten-

sive erysipelas of the face in which the disease travels along the nerve-

roots and so reaches the meninges. In this group pneumonia is the only

disease which is frequently followed by meningitis. In one hundred

autopsies at the Montreal General Hospital in pneumonia, meningitis was

found eight times, and I had several opportunities of seeing cases oj simi-

lar character in Philadelphia. In septicemia and pyaemia including

ulcerative endocarditis in this category, acute meningitis is not very rare.

In ulcerative endocarditis it is common, as may be judged from the statis-

tics which I collected of 209 cases, of which 25 were comphcated with

meningitis. No instance has fallen under my observation m connection

with typhoid fever or rheumatic fever.

(4) Iniury or disease of the bones of the skull, perforating wounds of the

orbit or as a sequence of abscess which is the result of injury. Under this

section by far the most frequent cause is necrosis in the P;*-- portion o

the temporal bone, which may excite either extensive mflammation of the

1 mat^r or abscess of the brain. (5) In certain constitutional conditions

such as gout and Bright's disease. This form is usually basilar and ome

on insidiously. Gout is usually mentioned as a cause of meningitis, but it

mus? be extrLely rare. Duckworth does not refer to it m his work and

the symptoms of the so-called cerebral gout can scarcely separated fiom

those'of'ur.mia. On the other hand, in Bright's disease, I ^ave me with

at least three instances of well-marked memngitis, chiefly of the base

(6) While in a great majority of all cases of basilar meningitis m chil-

dren tubercles may be found, a simple leptomeningitis infantum must a^

be recognized. Cases are not very uncommon. Two occurred m debil^

tteTchMren under my care at the Infants' Home in Montreal I^w

at least two specimens of the kind at the Philadelphia Hospital. The

ondL may'be limited to the meninges at the base l-«-t
^

nosterior part, and to the under surface of the cerebellum. It ha also

L n termed occlusive meningitis, owing to the fact that involving chi fly

^ posterior portion of the meninges about the cerebellum and medulla,

Z of Magendie may be closed with tlie result ^^^r^
'times purulent hydrocephalus, as described by Gee and ^J'^^^ow Kj)

oZ 'causes mentioned'are sun-stroke and e-ssive study,

^^^^^^^

probably doubtful. Syphilis, which is a common cause of chronic menin

^^"'^orM^^^^^^^^^
or cortical meninges may be involv^^

Infh:fo^^o"with pneumoniaandul^^

t
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disease is bilateral and tisually limited to the cortex. In extension from

disease of the ear^it jsjosually unilateral and may^ be accompanied with

abbess or with thrombosis of the sinuses. In the non-tuberculons form

in~Tniildren, in the meningitis of chronic Bright's disease, and in cachectic

conditions the base is usually involved. The vessels are injected, the

subarachnoid fluid is increased and becomes opaque. The arachnoid is

als^ turbid, and .there may be a yellowish-whita, creamy exudate, or a gray-

ish-green purulent matter beneath the arachnoid. The interpeduncular

space"may be completely filled with the exudate, which extends upon the

under surface of the cerebellum. In the cases secondary to pneumonia

the effusion beneath the arachnoid may be very thick and purulent, com-

pletely hiding the convolutions. The ventricles also may be involved,

though in these simple forms they rarely present the distention and soft-

ening which is so frequent in the tuberciilous meningitis.

The leptomeningitis infantum may present a picture very similar to

the tuberculous disease. There is exudation about the optic chiasma and

in the Sylvian fissures and toward the cerebellum. In some instances we
can say definitely that the condition is not tuberculous only after the most

careful search in the meninges and central arteries, and when no tubercles

are found in the lungs and bronchial glands. In other instances the men-
ingitis may be limited to the posterior part of the base, about the pons,

cerebellum, and fourth ventricle, and the lateral ventricles may present a

most remarkable ependymitis. In a specimen recently shown to me by
W. T. Howard, Jr., from a child aged three months (which had had an

operation performed for imperforate anus), there was posterior basilar

meningitis, the fourth ventricle was filled with pus, the walls thickened,

rough, and infiltrated with pus; the lateral ventricles were enormously
distended with pus, and the ependyma, which was' from two to three milli-

metres in diameter, was softened and in a condition of purulent infiltra-

tion. A coccus and the bacterium coli commune were found in the pus.

In a somewhat similar case at the Philadelphia Hospital the ependymitis

was limited to the posterior and descending cornua, which were greatly

distended and contained pus. The anterior cornua were little, if at all,

affected, owing doubtless to the influence of gravity. This condition of

intense purulent ependymitis is rare in the adult, but I remember to have
seen an instance of it in a patient of Pepper's at the University Hospital,

Philadelphia.

Symptoms.—I have already spoken at length of the clinical features

of tuberculous meningitis, which is by far the most common and impor-
tant form. The other varieties have a general resemblance to it, particu-

larly those in which the base is affected. I have already, on several occa-

sions, called attention to the fact that cortical meningitis is not to be
recognized by any symptoms or set of symptoms from a condition which
may be produced by the poison of many of the specific fevers. In the
cases of so-called cerebral pneumonia, unless the base is involved and the
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nerves affected, the disease is unrecognizable, since identical symptoms

may be produced by intense engorgement of the meninges. In typhoid

fever, in which meningitis is very rare, the twitchings, spasmus, and re-

tractions of the neck are almost invariably associated with cerebro-spinal

congestion, not with meningitis.

• A knowledge of the etiology gives a very important^; clew.' ,,'
Thus, m

middle-ear disease the development of high fever, delirium, vomitmg,

convulsions, and retraction of the head and neck would be extremely sug-

gestive of meningitis or abscess. Headache, which may be severe and con-

tinuous, is the most common symptom. In the fevers, particularly m

pneumonia, there may be no complaint of headache. Delirium is fre-

quently early, and is most marked when the fever is high. Convulsions

are less common in simple than in tuberculous meningitis. They were

not present in a single instance in the cases which I have seen m pneu-

monia, ulcerative endocarditis, or septicaemia. In the simple memngi is

of children they may occur. Rigidity and spasm or twitchmgs of the

muscles are more common. Stiffness and retraction of the muscles_.of

the neck are important symptoms ; but they are by no means constant,

and are most frequent when the inflammation extends to the meninges

of the cervical cord. Vomiting is a common sym.ptom in the early stages,

particularly in basilar meningitis. Constipation is usually present. Optic

neuritis is rare in the meningitis of the cortex, but is not uncommon when

the base is involved.
, ,i v

Important symptoms are due to lesions of the nerves at the base.

Strabismus or ptosis may occur. The facial nerve may be involved, pro-

ducing slight paralysis, or there may be damage to the fifth nerve, pro-

ducing anisthesia and, if the Gasserian ganglion is affected, trophic changes

in the cornea. The pupils are at first contracted, subsequently dilated,

and perhaps unequal. _ Tn fbe
/ever is present, moderate ih grade, rarely rising above 103 .

in the

non-tuberculous leptomeningitis of debilitated children and m Bright s

disease there may be little or no fever. The pulse may be increased m

frequency at first and subsequently is slow and irregular.

Treatment -There are no remedies -which in any way control the

cou^srof^ifmeningitis. An ice-bag should be applied to ,e he^^^

and if the subiect is young and full-blooded, general or bcal depletion

ma; be practised. Absolut! rest and quiet should be enpined. JA
hen

dislase o'f the ear is present, a surgeon should be -r y
-lied™

sultation, and if there are symptoms of --".go-encephaliti^^^^^^^^^^

in any way be localized trephining should be practised, ^n
^^^^^^^^^

al saline purge will do more to relieve the -ngefon than bT.^^^^^^^^^

local depletion.^ I have no belief whatever m the
^^'^^ f'^^'^ll,

rrritation to the back of the neck, and to ^VV^y,^ ^^^^
suffering with agonizing headache in meningitis is

?fJ ^^^^^^^^^

the suffering. If counter-irritation is deemed essential, the thermo cau
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tery, lightly applied, is more satisfactory. Large doses of the perchloride of

iron, iodide of potassium, and mercury are recommended by some authors.

The application of an ice-cap, attention to the bowels and stomach,

and keeping the fever at a moderate height by sponging, are the necessary

measures in a disease recognized as almost invariably fatal, and in which

the cases of recovery are extremely doubtful. Quincke's lumbar puncture

(see page 979) has been used with success by Fiirbringer ; 60 c. c. of cloudy

fluid were removed, in which tubercle bacilli were found. The headache

and other cerebral symptoms disappeared, and the patient, a man of

twenty, recovered. Wallis Ord and Waterhouse report a case of recovery,

in a child of five years, after trephining and drainage.

(b) Chronic Leptomeningitis.—This is rarely seen apart from syphilis

or tuberculosis, in which the meningitis is associated with the growth of

the granulomata in the meninges and about the vessels. The symptoms

in such cases are extremely variable, depending entirely upon the situa-

tion of the growth. They may closely resemble those of tumor and be

associated with localized convulsions. The leptomeningitis infantum may
be chronic. In the cases reported by Gee and Baiiow the duration in

some instances extended even to a year and a half. The involvement of

the posterior part of the meninges and of the ventricles may lead to dilata-

tion and hydrocephalus. The symptoms upon which these authors lay

stress are convulsions, and retraction of the head, which is particularly

marked when the child is made to sit up. There may be rigidity of the

limbs and epileptiform convulsions.

IV. AFFECTIONS OF THE BLOOD-VESSELS.

Htpee^mia.

Congestion of the brain has played an important part in cerebral

pathology. Undoubtedly there are great variations in the amount of

blood in the cerebral vessels ; this is universally conceded, but how far

these changes are associated with a definite group of symptoms is not

quite so clear. The hypertemia may be either active or passive.

Active hypermmia is associated with febrile conditions, with increased

action of the heart, chilling of the surface, contraction of the superficial

vessels, and with the suppression of certain customary discharges. Among
other recognized causes are plethora, functional irritation, such as is asso-

ciated with excessive brain work, and the action of certaiii substances, such
as alcohol and nitrite of amyl.

Passive hypercemia results from obstruction in the cerebral sinuses

and veins, engorgement in the lesser circulation, as in mitral stenosis,

emphysema, from pressure on the superior cava by aneurisms and tumors,
and in the venous engorgement which takes place in prolonged straining
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efforts. In its most intense form it is seen in the compression of the

superior cava by tumors and in death from strangulation.

The anatomical changes in congestion of the brain are by no means

striking. Active hyiDersemia is never visible post mortem. The veins of

the cortex are distended, the gray matter has a deeper color, and its

vessels are full. The arteries at the base and in the Sylvian fissures con-

tain blood Nothing, however, can be more uncertain or indefinite than

the post-mortem appearances of hyperaemia of the brain. The most intense

distention of the vessels is seen in early death during the specific fevers,

or in the secondary passive congestion due to obstruction m the superior

cava or in the lesser circulation.
^ - , .

Symptoms —There are no characteristic or constant features of

cerebral hyperemia. It may exist in the most extreme grade without the

slightest disturbance of the cerebral functions, as is witnessed frequently

in the pressure of tumors on the superior vena cava. How far the head-

ache and delirium of the early stage of the infectious fevers is to be

assigned to hyperemia of the blood-vessels of the bram it is not easy to

determine. The headache, dizziness, and unpleasant sensations m aortic

insufficiency and in some instances of hypertrophy of the heart may be

due to the cerebral congestion.
_

As a separate clinical entity, congestion of the bram rarely comes

under observation. I have no knowledge of instances associated with

delirium, fever, insomnia, and convulsions, or of the so-called apoplectiform

variety described by some writers. Very plethoric persons are subject to

attacks of headache with flushing of the face and_ irritability of temper,

attacks which may recur frequently and are sometimes reheved by bleed-

ing at the nose. These are nsually attributed to congestion of the brain.

When passive hyperaemia reaches a high grade, there may be torpor, dul-

ness of the intellect, and ultimately deep coma.

Anemia.

This may be induced by loss of blood, either qnickly, as m haemor-

rhage, or gradually, as in the severe primary and secondary an^mias^

The anLfa may be local and due to causes which interfere with the blood

Ipply to the bLin, as narrowing of the vessels by endarteritis, pressure

nil-rowing of the aortic orifice, or it may follow an unequal distribution

r 1 rbfood in consequence of dilatation of certain

Thus rapid distention of the intestinal vessels, such as occurs after the

^^ZZf ascitic fluid, may cause sudden death from——
The commonest illustration of this is the fainting fit ^^^^^

J'^^
which the blood supply to the brain is insufficient on

^^^^-^'^''ll
diminished arterial pressure. Anaamia of "^^f /^^^^J^-f^^^^^^
caused bv pressure of fluid in the ventricles. The partial anemia results

r^obhS on of branches of the circle of Willis by embolism or throm-
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bosis. Ligature of one carotid sometimes causes a transient marked anae-

mia and disturbance of function on one side of the brain.

The anatomical condition of the brain in anaemia is very striking.

The membi:anes are pale, only the large veins are full, the
.
small vessels

"Dver the gyri are empty, and an unusual amount of cerebro-spinal fluid is

present. On section both the gray and white matter look extremely pale

and the cut surface is moist. Very tevf puncta vasculom are seen.

Symptoms.—The elfects of anaemia of the brain are well illustrated

by a fainting fit in which loss of consciousness follows the heart weakness.

When the result of haemorrhage, there are drowsiness, giddiness, inability

to stand, flashes of light, and noises in the ear ; the respiration becomes hur-

ried ; the skin is cool and covered with sweat ; and gradually, if the bleed-

ing continues, consciousness is lost and death may occur with convulsions.

In ordinary syncope the loss of consciousness is usually transient and

the recumbent posture alone may suffice to restore the patient to con-

sciousness. In the more chronic forms of brain anaemia, such as result

from the gradual impoverishment of the blood, as in protracted illness or

in starvation, the condition known as irritable weakness results. Mental

eSort is difficult, the slightest irritation is followed by undue excitement,

the patient complains of giddiness and noises in the ears, or there may be

hallucinations or delirium. These symptoms are met with in an extreme

grade as a result of prolonged starvation.

An interesting set of symptoms, to which the term liydrenceplialoid

was applied by Marshall Hall, occurs in the debility produced by prolonged

diarrhcea in children. The child is in a semi-comatose condition with the

eyes open, the pupils contracted, and the fontanelle depressed. In the

earlier period there may be convulsions. The coma may gradually deepen,

the pupils become dilated, and there may be strabismus and even retrac-

tion of tlie head, symptoms wliich closely simulate basilar meningitis.

(Edema of the Brain".

In the pathology of brain lesions oedema formerly played a role almost

equal in importance to congestion. It occurs under the following condi-

tions : In general atrophy of the convolutions, in which case the oedema

is represented by an increase in the cerebro-spinal fluid and in that of the

meshes of the pia. In extreme hyperaemia from obstruction, as in mitral

stenosis or in tumors, there may be a condition of congestive 03dema, in

which, in addition to great filling of the blood-vessels, the substance of

the brain itself is unusually moist. The most acute oedema is a local pro-

cess found around tumors and abscesses. An intense infiltration, local or

general, may occur in Bright's disease, and to it, as Traube suggested, cer-

tain of the uraemic symptoms may be due.

The anatomical changes are not unlike those of ansemia. When a

sequence of progressive atrophy, the fluid is chiefly within and beneath
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the membranes. The brain substance is anaemic and moist, and has a

wet glistening appearance, which is very characteristic. In some m-

stailces the oedema is more intense and local and the brain substance may

look infiltrated with fluid. The amount of fluid in the ventricles is usu-

ally increased.
. i. n

The symptoms are in great part those of anaemia, and are not well

defined As just stated, some of the cerebral features of uremia may

depend upon it. Of late years cases have been reported by Kaymond,

Tenneson, and Dercum, in which unilateral convulsions or paralysis have

occurred in connection with chronic Bright's disease, and m ^vhich the

condition appeared to be associated with (Bdema of the bram. The older

writers laid great stress upon an apoplexia serosa, which may reaUy have

been a general oedema of the brain.

Cerebkal H^moeehage.

The bleeding may come from branches of either of two great

groups of cerebral vessels-the lasal, comprising the circle of WiUis and

fhe central arteries passing from it, or the cortical group, the antenor

middle, and the posterior cerebral vessels. In a^jonty of thecases the

h^hage is fiom the central branches, morFparTicularly ^^omJhc^^^^

grven off by the middle cerebral artenesm anterior perfor^dspacB,

Iffd^hich- Mpply the corpora striata and^^"^^^^^
largest of these branches which passes to the third division of the lenticu ar

nuLus and to the hinder part of the internal capsule is so frequently in-

volved in—hage that it has been called "
ct o7th{

cerelral n.morrMge. The bleeding may be into the

^f^^-^^^l
brain, to which alone the term cerebral apoplexy is ^PP^^^^^'

membranes, in which case it is termed meningeal haemorrhage, both

rrever 5c usually included under the terms intracranial or cerebral

''Ttiology -The conditions which produce lesions of the blood-ves-

selsXa vefy' important part ; thus the natural tendency to degeneration

fthe vesselsin alvanced life makes apoplexy
--l^^
—

the fiftieth year. It may, however, occur m cMdren under ten On

account of the greater liability to arterial disease (associated probably

wTth muscular exertion and the abuse of alcohol), men are more subjec

"aT hemorrhage than women.
_

Heredity

to be an important factor in this affection, and the apoplectic haMl^'SJ

Md t^stin referred to. By this is meant a stout, plethonc bod^ of me^

dium size, with a short neck. Heredity influences_

^^^^^^.f .^f^^^^^
entirely through the arteries, and there are families -

^^^^^^^^^^^

ate eariy, usually in association with renal changes. The seconda y h^^^^^^

trophy of the heart brings with it serious

^-f^et s^^^^^^^
been discussed in the section upon arteries. The thiee specia



AFFECTIONS OF THE BLOOD-VESSELS. 941

inducing arterio-sclerosis—the abuse of alcohol, syphilis, and prolonged

muscular exertion—are found to be important antecedents in a large num-

ber of cases of cerebral haemorrhage.

The endocarditis of rheumatism and other fevers may indirectly lead

to apoplexy by causing embolism and aneurism of the vessels of the

brain. Cerebral haemorrhage occurs occasionally in the specific fevers

and in profound alterations of the blood, as in leukasmia and pernicious

ansemia. The actual exciting cause of the haemorrhage is not evident in

the majority of cases. The attack may be sudden and without any pre-

liminary symptoms. In other instances violent exertion^jarticularly

straining^efEorts, or the excited action of the heart in emotion may cause

a rupture.^- ~ ^
"Morbid Anatomy.—The lesions causing apoplexy are almost in-

variably in the cerebral arteries, in which the following changes may lead

directly to it

:

(a) Periarteritis with the production of miliary aneurisms, rupture of

which is the most common cause of cerebral haemorrhage. They occur most

frequently on the central arteries, but also on the smaller branches of the

cortical vessels. On section of the brain substance they may be seen as

localized, small dark bodies about the size of a pin's head. Sometimes

they are seen in numbers upon the arteries carefully withdrawn from the

anterior perforated spaces. According to Charcot and Bouchard, who have

described them, they are most frequent in the central ganglia. In apo-

plexy after the fortieth year if sought for they are rarely missed.

(J) Aneurism of the branches of the circle of Willis. These are by

no means uncommon, and will be considered subsequently.

(c) Endarteritis and periarteritis in the cerebral vessels most commonly

lead to apoplexy by the production of aneurisms, either miliary or coarse.

There are instances in which the most careful search fails to reveal any-

thing but difEuse degeneration of the cerebral vessels, particularly of the

smaller branches; so that we must conclude that spontaneous rupture

may occur without the previous formation of aneurism.

^^J^S£;mS)'^^^2.^^Q^^^^^^v^m:Q,^Q^^ cerebral, or intraventricular.

Meningeal Rmmorrliage may be outsfde ' the dura, 'Between 'this inem-

brane and the bone, or between the dura and arachnoid, or between the

arachnoid and the pia mater. The following are the chief causes of this

form of haemorrhage : Fracture of the skull, in which case the blood usu-

ally comes from the lacerated meningeal vessels, sometimes from the torn

sinuses. In these cases the blood is usually outside the dura or between it

and the arachnoid. The next most frequent cause is rupture of aneurisms

on the larger cerebral vessels. The blood is usually subarachnoid. An
intracerebral haemorrhage may burst into the meninges. A special form
of meningeal heemorrhage is found in the new-born, associated with injury

during birth. And lastly, meningeal haemorrhage may occur in the con-

stitutional diseases and fevers. The blood may be in a large quantity at
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the base ; in cases of ruptured aneurism, particularly, it may extend into

the cord 'or upon the cortex. Owing to the greater frequency of the aneu-

risms in the middle cerebral vessels, the Sylvian fissures are often dis-

tended with blood.
_ .TIT J *

Intracerebral hcsmorrhage is most frequent m the neighborhood of the

corpus striatum, particularly toward the outer section of the lenticular

nucleus The hsemorrhage may be small and limited to the lenticular

body and the internal capsule, or it may break the centrum ovale, or burst

into the lateral ventricle, or extend to the insula. Hemorrhages con-

fined to the white matter—the centrum ovale-are rare. Localized bleed-

incr may occur in the crura or in the pons. Hemorrhage into the cere-

bellum is not uncommon, and usually comes from the superior cerebellar

ajtery The extravasation may be limited to the substance or rupture

into the fourth ventricle. Twice I have known sudden death m girls

under twenty-five to be due to cerebellar hemorrhage.

Ventricular Rcemorrhage.-Thh rarely comes from the vessels of the

Plexuses or of the walls. It is not infrequent in early life and may occur

during birth. Of 94 cases collected by Edward Sanders, 1 occurred during

the first year, and 14 under the twentieth year. In the cases which I have

seen in adults it has almo^ always been caused by rupture of a vessel m

the neighborhood of the caudate nucleus. The blood may be found in

one ventricle only, but more commonly it is in both lateral -ntricle^^^^^^^^^^

maj pass into the third ventricle and through the aqueduc of Sylvius

into the fourth ventricle, forming a complete mould m blood of the

ventricular system.
, „ , • „„i„, „r,A nit!

msequent CT,MJ«.-Tlie blood graduailj clianges m color, and ulti

matel, the h^raogloL is oonverted into tte reddish-brown hamatordm.

Mammation occurs about the apoplectic area hm.tmg and oouflumg

^
aud ultimately a definite wall may be produced, melosmg a ojst with fluid

In other instances a cyst is not formed, but the conneet,ve-t,ssu

prdUerates and leaves a pigmented scar. In meningeal hemorrhage

eflused blood may be gradually absorbed and leave only a staming ot the

membranes In other cases, particularly in infants, when the effusion is

TruSlTd abundant, there may be localised

-^^^1X1:^: IfZ
and the production of a eyst in the meninges. Possibly certain

nsps of Borencenhaly are caused in this way.

Secondary dLn'-ti"- followsjvhen.the :^omcom^JSS^J^l

isinS Th^s,-S persons Sying some years after a
'^^"^^^jf^^

wttch has produced hemiplegia, the degeneration ™y^= '-fJ , !

crus, in the anterior part of the pons, in the Py«""f' 1 ero^d
dnlk, in the direct fibres of the cord of the sa^re side, and in the

'TjltomB"' TL^rm^b: dtided into primary, or those connected

.nX^Z^s^Z^Z or those which develop later after the early

manifestations have passed away.



AFFECTIONS OF THE BLOOD-VESSELS. 943

Primary Symptoms.—Premonitory indications are rare. As a rule,

the patient is seized while in full health or about the performance of some
every-day action, occasionally an action requiring strain or extra exer-

tion. Now and then instances are found in which there are sensations of

numbness or tingling or pains in the limbs, or even choreiform movements
in the muscles of the opposite side, the so-called preheniiplegic chorea.

The onset of the apoplexy, as cerebral haemorrhage is usually called, varies

greatly. There may be sudden loss of consciousness and complete relaxa-

tion of the extremities. In such instances the name apoplectic stroke is

particularly appropriate. In other cases the onset is more gradual and
the loss of consciousness may not occur for a few minutes after the patient

has fallen, or after the paralysis of the limbs is manifest. In the apoplec-
tic attack the condition is as follows : There is deep unconsciousness ; the
patient cannot be roused. The face is injected, sometimes cyanotic, or

of an ashen-gray hue. The pupils vary; usually they are dilated and in-

active. The respirations are slow, noisy, and accompanied with stertor.

Sometimes the Cheyne-Stokes rhythm may be present. The chest move-
ments on the paralyzed side may be restricted, in rare instances on the
opposite side. The pulse is usually full, slow, and of increased tension.

The temperature may be normal, but is often found subnormal, and, as in

a case reported by Bastian, may sink below 95°. In cases of basal hemor-
rhage the temperature, on the other hand, may be high. The urine and
feces are usually passed involuntarily. Convulsions are not common. It

may be difficult to decide whether the condition is apoplexy associated
with hemiplegia or sudden coma from other causes. An indication of
hemiplegia may be discovered in the difference in the tonus of the muscles
on the two sides. If the arm or the leg is lifted, it drops " dead " on the
affected side, while on the other it falls more slowly. Eigidity also may
be present. In watching the movements of the facial muscles in the ster-

torous respiration it will be seen that on the paralyzed side the relaxation
permits the cheek to be blown out in' a more marked manner. The head
and eyes may be turned strongly to one side—conjuga,te' deviation.

In other cases, in which the onset is not so abrupt, the patient may not
lose consciousness, but in the course of a few hours there is loss of pow-
er, unconsciousness gradually develops, and deepens into profound coma.
This is sometimes termed ingravescent apoplexy. The attack may occur
durmg sleep. The patient may be found unconscious, or wakes to find
that the power is lost on one side. Small haemorrhages in the territory
of the central arteries may cause hemiplegia without loss of consciousness.

Usually within forty-eight hours after the onset of an attack there is

febrile reaction, and more or less ' constitutional disturbance Associated
with inflammatory changes about the hemorrhage. The patient may
die in this reaction, or, if consciousness has been regained, there may be
delirium or recurrence of the coma. At this period the so-called early
rigidity may develop in the paralyzed limbs. Trophic changes may occur,

oO
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such as sloughing or the formation of vesicles. The most serious of these

s the sloughing eschar of the lower part of the back, or on the paralyzed

s de whici? may appear within forty-eight hours of the onset and is usually

of grave significance. The congestion at the bases of the lungs so com-

mon in apoplexy is regarded by some as a trophic change.

Mlgate Liation.-ln a right hemiplegia the eyes and head may

be turned to the left side ; that is to say, the eyas look toward the cerebral

Ision This is almost the rule in the conjugate deviation of the head

and Is which occurs early in hemiplegia. When, however, convulsion

or spasm develop or the state of so-called early rigidity m hemiplegia ti e

LTrte div a ion of the head and eyes may be in the opposite direc ion

ha fto say the eyes look away from the lesion and the head is rotated

'"'X:;i.,«.-Hemiplegia is complete when it

^^^X^.ir'^^

maybe the result oi a lesiuu \u)
i„ . nf i Ipsion in the

..L i. ^^^^^^^^^ ;:rvSe:Ta^-^- is

crus cerebri; or {d) m the pons v y 8
softening may

S MOB to the—
-f;- ^Jrr™ ^^^^^^

\ upper motor segment of the tacial
maralvsis is partial, iu-

as do those of the nerves of the hmhs. The
J'^^'^^jXi,

' solving only the lower portion of the
p,,alysis

and the frontalis muscles are umnvolved. Tto S'gm ot tl p
^^^^

are usually well ZiZXtS:j Sr. rare cases the

eyebrows or m closing tne eye ou
be present with emo-

ficial paralysis is complete,
^^^^J ^ is involved. In

tion, as langhing or crying. The ^^og^^^^

consequence, the patient cannot put on the ^^^S;;.^.^
^f the

ates toward the paralyzed — ly\e aphasi.

sound side is unopposed. W^*^*^
^^^^^^^

The

The arm is, as a rule, more ^^^^^^y^^^^^J is^^t first

1083 of power may be absolute or vf^'.^^'^o. and arm is corn-

complete. In others, when the P-^iy- -^^^tm may alone be par-

plete that of the leg is only partial. The face ana
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Pig. 11.—Diagram of motor path from right brain. The upper segment is black, the
lower red. The nuclei of the motor cranial nerves are shown on the left side ; on
the right side the cranial nerves of that side are indicated. A lesion at 1 would
cause upper segment paralysis in the arm of the opposite side—cerebral mono-
plegia; at 2, upper segment paralysis of the whole opposite side of the body—
hemiplegia; at 3, upper segment paralysis of the opposite face, arm, and leg and
lower segment paralysis of the eye muscles on the same side-crossed paralysis

;

at 4, upper segment paralysis of opposite arm and leg, and lower segment paraly-
sis of the face and the external rectus on the same side-crossed paralysis • at 5
upper segment paralysis of all muscles below lesion, and lower segment paralysis
of muscles represented at level of lesion-spinal paraplegia; at 6, lower segment
paralysis of muscles localized at seat of lesion-anterior poliomyelitis (Van Ge-
huchten, modified.)
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alyzed, while the leg escapes. Less commonly the leg is more af?ected

than the arm, and the face may be only slightly involved.

Certain muscles escape in hemiplegia, particularly those associated m

symmetrical movements, as the thoracic and abdominal muscles, a fact

which Broadbent explains by supposing that as the spinal nuclei control-

Un. these movements on both sides constantly act together, they may, by

melns of this intimate connection, be stimulated by impulses coming from

'^'''Z^^^^^-^ Pa-lpis in which there is loss of function in

a cran I nerve on one side with loss of power (or of sensation) on the

oppore side of the body is called a crossed or alternate hemiplegia. I i

mTwith in lesions, commonly heemorrhage in the crus, the pons, and the

"laf(7r!!f-Th?btelg may come from vessels traversing the crus

to }:L Zil2ln., or,mL im'portant of all, from rupture of the artery

of the motor oculi nuclei. In the classical case of Weber, on sectio^^^ of

lower part of the left crus an oblong clot 15 mm. m length lay pst below

thITnternal and inferior surface. The characteristic features of a lesion

rom^;: pLlysi. of the mote. oouU nerve, with disturbance of sensa-

of nranial nerves If at the lower aspect of the pons, tiie

°"r'rlr/—eeste .aria.le. Hemianesthesia n,a, c^.ist

with h:m;iegia, bnt in n>any instances ^^^J^^Zl
4.-^^ WViPn the hemianesthesia is marked, it is usuaiij' uu

sensation, wnentne utjuudnco tot •nc,,iq'« <5tudv of sensory

...... rti.. --irj— ' »
ening than m haemorrhage. Complete nemi

Hemi-

hemorrhage. Disturbance of the special sen es

^^jf ^Tly be dimi-

anopia may exist on the same side as the lesion, and thei e y

nutL in the acuteness of the senses ^eanng, taste^^^^^^^^^^^

^^^^

As a rule, there is at first no
^^f^^VV. nrxnkle clonus may be

deep reflexes are increased on the paralyzed side, and ankle
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present. The plantar and other superficial reflexes are usually dimin-

ished. The sphincters are not affected. ^

The ^coursej:)! the disease depends upon the situation and extent "of

the J^sion. If slight, the hemiplegia may disappear completely within a

few days or a lew weeks. In severe cases the rule is that the leg gradually

recovers before the arm, and the muscles of the shoulder girdle and upper
arm before those of the forearm and hand. The face may recover quickly.

Except in the very slight lesions, in which the hemiplegia is transient,

changes take place which may be grouped as

Secondary Symptoms.—These correspond to the chronic stage. In a

case in which little or no improvement takes place within eight or ten
weeks, it will be found that the paralyzed limbs undergo certain changes.

The leg, as a rule, recovers enough power to enable the patient to get

about, although the foot is dragged. In both arm and leg the condition

of secondary contraction or late rigidity comes on and is always most
m'arked in the upper extreniity. The arm becomes permanently BexeH' at

the 'elbow Ind resists all attempts at extension. The wi'ist is flexed

upon the forearm and the fingers upon the hand. The position of the
arm and hand is very characteristic." There is frequently, as the con-

tractures develop, a great deal of pain. In the leg the contracture is

rarely so extreme. The loss of power is most marked in the muscles of

the foot, and to prevent the toes from dragging the knee in walking is

much flexed, or more commonly the foot is swung round in a half-

circle.

The reflexes are at this stage greatly increased. These contractures
are permanent and incurable, and are associated with a secondary descend-
ing sclerosis of the motor path. There are instances, however, in which
rigidity and contracture do not occur, but the arm remains flaccid, the
leg having regained its power. This MmipUgie flasque of Bouchard is

found most commonly in children. Among other secondary changes in
late hemiplegia may be mentioned the following : Tremor of the affected
limbs, post-paralytic chorea, the mobile spasm known as athetosis, arthropa-
thies in the joints of the affected side, and muscular atrophy. Athetosis
and post-hemiplegic chorea will be considered in the hemiplegia of chil-

dren. A word may here be said upon the subject of muscular atrophy of
cerebral origin.

As a rule, atrophy is not a marked feature in hemiplegia, but in some
instances it does develop. It has been shown to be due in some cases to
secondary alterations in the gray matter of the anterior horns, as in a case
reported by Charcot. Recently, however, attention has been called by
Quincke to the fact that atrophy may follow as a direct result of the cere^
bral lesion. In his case, atrophy of the arm followed the development of
a glioma in the anterior central convolutions. The gray matter of the

^

anterior horns was normal. This wasting of cerebral origin occurs most
frequently in children.
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Diagnosis.-There are three groups of cases which offer increasing

difficulty in recognition.
-, . u *

(1) Cases in which the onset is gradual, a day or two elapsing before

the paralysis is fully developed and consciousness completely ost are

readily recognized, though it may be difficult to determme whethei the

lesion is due to thrombosis or to haemorrhage.
.-n n „

(2) In the sudden apoplectic stroke in which the patient rapidly os s

consciousness, the difficulty in diagnosis may be still greater, particularly

if the patient is in deep coma when first seen.

The first point to be decided is the existence of hemiplegia. This may

be difficult, although, as a rule, evenin4eep_c^^^^^^^^

lyzed side are more flaccid and ^?SF^5^tly when ^^^^01
,
whe eas on

tWon-paralyzed side the muscles retain some degree of tonus.
_

ihe

reflexes may be increased on the afiected side and there may be conpgate

dev atTon of the head and eyes. Eigidity in the limbs of one side is m

tvTr of a hemiplegic lesion. It is practically impossible m a majority of

theL cases to s'ay wl-ther the lesion is due to hemorrhage, embolism, or

oiy is practically very great, and on more
*^--'2:ZZls InZ

mortifying post-mortem disclosures under these
^.^^

Xlar haLrrhage the coma is sudden »jd ^-lops
..^^^^^^

hemiplegic symptoms may be transient, <l"fy |>™g
P

relaxation. OonTulsions occur m many /'"^ ""^^^^^
™

/J„ed
tom to lead astray-as in a case ol ventncu ar l^^^'^I^J ^^iyou wa.

r^l—rare SeA ^^^^^^^
tracted, conjugate deviation may occu

,

^^^^^^^ Lturally

rapidly. The contraction l^Pj^^-J^t ^Pe^^reNn L two con-

suggests opium poisoning, ihe diaeience lu ^

ditions is a valuable diagnostic point.
.i„o-nosis. In -admissions

It may be impossible at first to give a
^^^^^^^^^ be particularly

• to hospitals or in emergency cases the

f^^^^J^^^^ ^ad for in-

careful about the following P^^-^-JtXrrtbumen and examined

jury or fracture; the urme should
^^^^^^^^^^^^^ ^^^^ li^,^, withrefer-

for sugar; a careful examination '^''^^^ ^'^tjl ^^^^^ and the con-

ence to their degree of relaxation or the
V^^^'l^^^lX^ ^.^ed and the

dition of the reflexes; the state of the pupils shouia
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temperature taken. The most serious mistakes are made in the case of

patients who are drunk at the time of the attack, a combination by no

means uncommon in the class of patients admitted to hospital. Tinder

these circumstances the case may be looked upon as one of alcoholic coma.

It is best to regard each case as serious and to bear in mind that this is a

condition in which, above all others, mistakes are common.

Prognosis.—From cortical hEemorrhage, unless very extensive, the

recovery may be complete without a trace of - contracture. This is more
common when the haemorrhage follows injury than when it results from
disease of the arteries. Infantile meningeal hgemorrhage, on the other

hand, is a condition which may produce idiocy or spastic diplegia.

Large haemorrhages into the corona radiata and those which rupture

into the ventricles rapidly prove fatal.
'

The hemiplegia which follows lesions of the internal capsule, the re-

sult of rupture of the artery of the corpus striatum, is usually persistent

and followed by contracture. When the posterior fibres are involved

there may be hemiansesthesia, and later hemichorea or athetosis. In anj
case of cerebral apoplexy the following symptoms are of grave omen : per-

sistence or deepening of the coma during the second and third day
;
rapid

rise in temperature Avithin the first forty-eight hours after the initial fall.

In the reaction which takes place on the second or third day, the tem-
perature usually rises, and its gradual fall on the third or fourth day with
return of consciousness is a favorable indication. The rapid formation of

bed-sores, particularly the malignant decubitus of Charcot, is a fatal indi-

cation. The occurrence of albumen and sugar, if abundant, in the urine
is an unfavorable symptom.

When consciousness returns and the patient is improving, the ques-
tion is anxiously asked as to the paralysis. The extent of this cannot be

/

determined for some weeks. With slight lesions it may pass off entirely,
j

If persistent at the end of a month some grade of permanent palsy is cer-
\

tain to remain, and gradually the late rigidity supervenes.

Embolism ajtd Thrombosis {Cerelral Softening),

(a) Embolism.—The, embohis usually enters the carotid, rarely the
vertebral artery. In tlie great majoTity of cases-it comes from the left

heart and is either a vegetation of a fresh endocarditis or, more com-
monly, of a recurring endocarditis, or from the segments involved in
an ulcerative process. Less often the embolus is a portion of a clot
which has formed in the auricular appendix. Portions of clot from an
aneurism, thrombi from atheroma of the aorta, or from the territory
of the pulmonary veins, may also cause blocking of the. branches of the
circle of Willis. In the puerperal condition cerebral embolism is not in-
frequent. It may occur in women with heart-disease, but in "other in-
stances the heart is uninvolved, and the condition has been thought to be
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associated with the development of heart-elots, owing to increased coagu-

Suty of the blood. A majority of cases of embohsm occur in heart-

ed s a e 89 per cent (Saveliew). Cases are rare in the acute endocarditis

0 •he;malsm, chorea, and febrile conditions. It is much more common

in he seconda y recurring endocarditis which attacks old sclerotic valves.

The mbolus most frequently passes to the left middle cerebral artery, as

enters he left carotid oftener than the right because of he more direct

co"the blood in the former. The posterior cerebral and the verte-

bra! are less often affected. A large plug may lodge at the bifurcation of

the basilar. Embolism of the cerebellar vessels is rare.

Ht— ^^^^^^

"ufw a :iL; :::^ela „. par«o„,a,.,y, the s„hilitic« »

an uAms both coavse and miliar,, and very

conditions of the blood. Thrombos.. occasionally '

f
c-otid ar..., :^^J^"iZ^r^X:—"d
:lr—t «a.Ly be cansed by sudden collapse

Ly be followed by a condition
"^^"^^''"S'^fihT change is much less

is deeply infiltrated «ith blood. More "jmonly th cha g

striking, and the affected region

'"f "^f^^^^^^^^^^^ the tissue

or slightly softer. Gradually he proc ss

^f^^ ^^^.t, ,M
is infiltrated with serum '^'^^

}'-'^°]p^^'JZlmZ^>s Thelol^
Become tatty. The ne^oglia

/J^^^J^'^^f Tl'^ l>«-oglobin

the softened area depends upon tne amouuo
give place

undergoes gradual transformation, ™*
^J/^j'^ ^^he diilerenc: between

to yellow. Formerly much stress ™ ' *
seen chiefly

red, yellow, f'^'T j^^e^nl is particularly marked in

on the cortex. Sometimes the led 'onenmg p ^^^^^

cases of embolism and in the
'^^f''"f jfi^nwcxyr^TfeTni a

shows many punctiform f^-^^^^ f^/ZcL in elderly

vifiety of yellow softemng-the
^'^f^y'^^'^'J^^uitionsT-The spots

persons, which-oecurs in the gray
"'''^^ete^soret mes are angular in

L-e from one to two centimetres in J
^tf^ra" represented by either

shape, the edges cleanly cut, and the ^XV , , space crossed by

a turbid, yellow material, or in some lust^ceB there . V
^^^^^.^^

fine trabecule, in "the meshes of which theie is
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occurs most frequently in the white matter, and is seen best about tumors

and abscesses. Inflammatory changes are common in and about the soft-

ened areas. When the embolus is derived from an infected focus, as in

ulcerative endocarditis, suppuration may follow. The final changes vary

very much. The degenerated and dead tissue elements are gradually but

slowly removed, and if the region is small may be replaced by growth of

connective tissue and the formation of a scar. If large, the resorption

results in the formation of a cyst. It is surprising for how long an area

of softening may persist without much change.

The position and extent of the softening d&pejid upon the obstructed

artery."' An embolus'whieh blocks the middle cerebral at its origin in-

volves both the arteries in the anterior pei-forated space and the cortical

branches, and in such a case there is softening in the neighborhood of the

corpus striatum, as well as in part of the region supplied by the corti-

cal vessels. The freedom of anastomosis between these branches varies

a good deal. Thus, there are instances of embolism of the middle cere-

bral artery in which the softening has only involved the territory of the

central branches, in which case blood has reached the cortex through the

anterior and posterior cerebrals. When the middle cerebral is blocked (as

is perhaps oftenest the case) beyond the point of origin of the central

arteries, one or other of its branches is usually most involved. The embo-

lus may lodge in the vessel passing to the third frontal convolution, or in

the artery of the ascending frontal or ascending parietal ; or it may lodge

in the branch passing to the supramarginal and angular gyri, or it may
enter the lowest branch which is distributed to the npper convolutions of

the temporo-sphenoidal lobe. These are practically terminal arteries, and

instances frequently occur of softening limited to a part, at any rate, of

the territory supplied by them. Some of the most accurate focalizing

lesions are in this way produced.

Symptoms.—Extensive thrombotic softening may exist without any

symptoms. It is not uncommon in the post-mortem examination of the

bodies of elderly persons to fi.nd the plaqties jaunes scattered over the

convolutions. So, too, softening may take place in the " silent " regions,

as they are termed, without exciting any symptoms. When the central or

coi'tical branches of the middle cerebral arteries are involved the symp-

toms are similar to those of hasmorrhage. Permanent or transient hemi-

plegia results. When the central arteries are involved the softening in

the internal capsule is commonly followed by permanent hemiplegia.

There are certain peculiarities associated with embolism and with throm-

bosis respectively.

In embolism the patient is usually the subject of heart-trouble, or there

exist some of the conditions already mentioned. The onset is Budden,

without premonitory symptoms. When the embolism blocks the left

middle cerebral artery the hemiplegia is usually associated with aphasia.

In thrombosis, on the other hand, the onset is more gradual ; the patient



952 DISEASES OF THE NERVOUS SYSTEM.

has previously complained of headache, vertigo^ tingling in the fingers;

the speech may have been emBarrassed for some days ; the patient has

had loss of memory or is incoherent, or paralysis begins at one part, as

the hand^Mid extends slowly, and the hemiplegia may be incomplete or

variable. Abrupt loss of consciousness is much less common, and when

the lesion is small consciousness is retained. Thus, in thrombosis due to

syphilitic disease, the hemiplegia may come on gradually ^dthout the

slightest disturbance of consciousness.

The hemiplegia following thrombosis or embolism has practically the

characteristics, both primary and secondary, described under hsemorrhage.

The following maybe the effects of blocking the different vessels

:

(a) Vertebral—The left branch is more frequently plugged. The effects

are involvement of the nuclei in the medulla and symptoms of acute

bulbar paralysis. It rarely occurs alone ;
more commonly with

(b) Blocking of the basilar artery. When this is entn-ely occluded,

there may be bilateral paralysis from involvement of both motor paths.

Bulbar symptoms may be present; rigidity or spasm may occur, ihe

temperature may rise rapidly. The symptoms, in fact, are those of apo-

plexy of the pons.
. , ^ , ., • ^

(c) The posterior cerebral supplies the occipital lobe on its inner face

and the greater part of the temporo-sphenoidal lobe. Locahzed areas_ of

softening may exist without symptoms. Blocking of the branch passmg

to the cuneus may be followed by hemianopia. Hemian^Bsthesia may re-

sult from involvement of the posterior part of the internal capsule

(d) Internal Garoticl-The symptoms are variable. As is well known,

the vessel is in a majority of cases ligated without risk. In other in-

stances transient hemiplegia follows ; in others again the hemiplegia is per-

manent. These variations depend on the anastomoses m the circle of \V i -

lis If these are large and free,-no paralysis follows, but in cases m which

ihe posterior communicating and the anterior communicating vessels are

smaS or absent, the paralysis may persist. In No. 7 of m^-J-J^^^^
of cases of infantile hemiplegia, the woman, aged twenty-foui, when six

years old, had the right carotid ligated for abscess following scariet fever,

Sth the result of permanent hemiplegia. Blocking of the internal ca-

^id lithin the skull by thrombosis or embolism is fol owed by he^nplegia

coma, and usually death. The clot is rarely -nfined to
^^^J^^^^

itself, but spreads into its branches and may involve the ophthalmic

"'7) Middle Cerebral-TYM: v<-el most commonTv --Ije^^^,

permanent hemiplegia usually follows from softenmg of ^l;^/^^^
sule. Blocking of the branches beyond this point

^
hemiplegia, which is more likely to be transient, iiwolyes ^^-^

^^^^^^^

and face! and if on the left side is associated with aphasia. The mdi. iduai
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branches passing to the third frontal, ascending parietal, to the supramar-

ginal and angular gyri, or to the temporal gyri may be plugged.

(/) Anterior Cerebral.—ISTo symptoms may follow, and even when the

branches which supply the paracental lobule and the top of the ascending

convolutions are plugged the branches from the middle cerebral are usu-

ally able to elfect a collateral circulation in these parts. Hebetude and
dulness of intellect may occur with obstruction of the vessel.

There is unquestionably greater freedom of communication in the

cortical branches of the different arteries than is usually admitted, al-

though it is not possible, for example, to inject the posterior cerebral

through the middle cerebral, or the middle cerebral from the anterior

;

but the absence of softening in some instances in which smaller branches

are blocked shows how completely may be the compensation. The dila-

tation of ths collateral branches may take place very rapidly ; thus a pa-

tient with chronic nephritis died about twenty-four hours after the hemi-

plegic attack. There were recent vegetations on the mitral and an embolus

in the right middle cerebral artery just beyond the first two branches

(temporal). The central portion of the hemisphere was swollen and
oedematous. The right anterior cerebral was greatly dilated, and by

measurement its diameter was found to be nearly three times that of the

left.

Treatment of Cerebral Haemorrhage.—The patient should be

placed with the head high, and measures immediately taken to reduce the

arterial pressure. Of these themosFrapid and satisfactory is venesection,

which should be practicecT whenever the arterial tension is much in-

creased. With a small pulse of low tension and signs of cardiac weak-
ness it is contra-indicated. The chief difficulty is in determining whether
the apoplexy is really due to h£emorrhage, or to thrombosis or embolism,

since in the latter group of cases bleeding probably does harm. As a rule,

however, in middle-aged men with arterio-sclerosis, an accentuated aortic

second sound, and hypertrophy of the left ventricle, bleeding is indicated.

Horsley and Spencer have recently, on experimental grounds, recom-
mended "the practice, formerly employed empii-ically^ of compression of

the carotid, particularly in the ingravescent form ; or even, in suitable

casesy passing a ligature round the vessel. An ice-bag may be placed on
the bead and hot bottles to the feet. Thekwels'shouM befreely opened,
eitherjy_Galomel, or croton oiTpIaged oathe_ tongue, ^ounter-irritation

to theneck or to the fee^js. not nece^ary. When dyspnoea, stertor, and
signsof niechanical obstruction are present, the patient should be turned
on the side, as recommended by Bowles^ This procedure also lessens
the liability to congestion of the lungs.

Special care should be taken to avoid bed-sores- ; and ii bottles are used
to the feet, they should not be too hot, since blisters may be readily
caused by much lower temperature than in health. In the fever of reac-
tion, aconite may be indicated, but should be cautiously used. Stimu-
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•lants are not necessary, unless the pulse becomes feeble and signs of col-

lapse supervene.
_

The treatment of softening from thrombosis or embolism is very un-

satisfactory. Venesection is not indicated, as it lowers the tension and

rather promotes clotting. If, as is often the case, the hearts action is

feeble and irregular, stimulants and small doses of digitalis may be given

with, if necessary, ether or ammonia. The bowels should be kept open,

but it is not well to purge actively, as in haemorrhage.

In the thrombosis which follows syphilitic disease of the arteries and

which is met with most frequently in. men between twenty and forty (m

whom the hemiplegia often sets in without loss of consciousness) the

iodide of potassium should be freely used, giving from twenty to thirty

grains three times a day, or, if necessary, larger dose. If the ^lV^f^^2

Len recent, mercurials are also indicated. PracticaHy these - the -ly

cases of hemiplegia in which we see satisfactory results from treatment.

Operative'trfatment has been suggested, and when the diagnosis of

subdural hemorrhage can be made it is Justifiable.
_

An a tempt to reach

a central hemorrhage in the neighborhood of the interna capsule would

oX Lcrease the damage to the brain-substance. Vei-y littte can be done

?or the hemiplegia which remains. The damage is too often irreparable

fnd perm^^^^^^^^ it is very improbable that iodide of pot^.um any

other remedy, hastens in the slightest degree Nature s dealing with the

The paralyzed limbs may be gently rubbed once or twice a day, and

this sWd be systematically carried out, in order to maintain the nutn

tionof the muscles and to prevent, if possible, contractures
_

After the

W of a fortnight the muscles maybe stimulated by the faradic current

but when contractures develop, electricity is useless, and the passive move-

ments and frictions are alone indicated

In a case of complete hemiplegia, the friends should at the o^itset b

S^SSd the seietious of the skin
--^^^'^''^.^If^Zr. l

a,nd contractures have.deyeloaoed, it is tne auty ui
_

i

of cure
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Aneurism op the Cerebral Arteries.

Miliary aneurisms are not included, but reference is made only to

aneurism of the larger branches. The condition is not uncommon. There

were twelve instances in my first eight hundred autopsies in Montreal.*

This is a considerably larger proportion than in Newton Pitt's collection

from Guy's Hospital, nineteen times in nine thousand inspections.

Etiology.—Males are more frequently affected than females. Of

my twelve cases seven were males. The disease is most common at the

middle period of life. One of my cases was a lad of six. Pitt describes

one at the same age. The chief causes are (a) endarteritis, either simple

or syphilitic, which leads to weakness of the wall and dilatation ; and (b)

embolism. As pointed out by Church, these aneurisms are often found

with endocarditis. Pitt, in his recent study of the subject, concludes that

it is exceptional to find cerebral aneurism unassociated with fungating

endocarditis. The embolus disappears, and dilatation follows the second-

ary inflammatory changes in the coats of the vessel.

Morbid Anatomy.—The middle cerebral branches are most fre-

quently involved. In my twelve cases the distribution on the arteries was

as follows : Internal carotid, 1 ; middle cerebral, 5 ;
basilar, 3 ; anterior

communicating, 3. "With the exception of one case they were saccular

and communicated with the lumen of the vessel by an orifice smaller than

the circumference of the sac. In the 154 cases which make up the statis-

tics of Lebert, Durand, and Bartholow the middle cerebral was involved

in 44, the basilar in 41, internal carotid in 33, anterior cerebral in 14, pos-

terior communicating in 8, anterior communicating in 8, vertebral in 7,

posterior cerebral in 6, inferior cerebellar in 3 (Cowers). The size of the

aneurism varies from that of a pea to that of a walnut. The haemorrhage

may be entirely meningeal with very slight laceration of the brain sub-

stance, but the bleeding may be, as Coats has shown, entirely within the

substance.

Sjnnptoms.—The aneurism may attain considerable size and cause

no symptoms. In a majority of the cases the first intimation is the rupt-

ure and the fatal apoplexy. Distinct symptoms are most frequently caused

by aneurism of the internal carotid, which may compress the optic nerve

or the commissure, causing neuritis or paralysis of the third nerve. A
murmur may be audible on auscultation of the skull. Aneurism in this

situation may give rise to irritative and pressure symptoms at the base of

the brain or to hemianopsia. In the remarkable case reported by Weir
Mitchell and Dercum an aneurism compressed the chiasma and produced
bilateral temporal hemianopsia.

Aneurism of the vertebral or of the basilar may involve the nerves from

* Canada Medical and Surgical Journal, vol. xiv.
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the fifth to the twelfth. A large sac at the termination of the basilar may

compress the third nerves or the crura.

The diagnosis is, as a rule, impossible. The larger sacs produce the

symptoms of tumor, and their rupture is usually fatal.

Endarteritis.

In no group of vessels do we more frequently see chronic degenera-
;

,

tive changes than in those of the circle of Willis. The condition oc- '

;

curs as : .

(a) Arteriosclerosis, producing localized or diffused thickening of the

intima with the formation of atheromatous patches or areas of calcifica-

tion. In the later stages, as seen in elderly people, the arteries of the

circle of Willis may be dilated, stiff, or almost universally calcified.

(Z») Syphilitic Endarteritis.—As already mentioned under the section

of syphilis, gummatous endarteritis is specially prone to attack the cere-

bral vessels. It has in itself no specific characters—that is to say, it is

impossible in given sections to pick out an endarteritis syphilitica from

an ordinary endarteritis obliterans. On the other hand, as already stated,

the nodular periarteritis is never seen except in syphilis.

Thrombosis of the Cerebral Sinuses and Veins.

The condition may be primary or secondary.

Primary thrombosis of the sinuses and veins is rare. It occurs (a)

in children, particularly during the first six months of life, usually in con-

nection with diarrhoea. It has, in my experience, been a rare condition.

I have never seen an example of spontaneous thrombosis of the sinuses m

a child, and only two instances, both in connection with meningitis, m
which the cortical veins contained clots. Gowers believes that it is of fre-

quent occurrence, and that thrombosis of the veins is not an uncommon

cause of infantile hemiplegia.
•

-r, .^

(b) In connection with chlorosis and anaemia. Brayton Ball has recently

called attention to this interesting association, and has reported one case

and collected ten or eleven others from the literature. All were m girls

with ansemia or chlorosis.
.

(60 In the terminal stages of cancer, phthisis, and other chronic dis-.

eases thrombosis may gradually occur in the sinuses and cortical veins.

To the coagulum developing in these conditions the term marantic throm-

bus is applied.
-, - ,1 4.

Secondary Thrombosis is much more frequent and follows extension

of inflammation from contiguous parts to the sinus wall. The com-

mon causes are disease of the internal ear, fracture, compression of the

sinuses by tumor, or suppurative disease outside the skull, particularl}

erysipelas. In these cases the lateral sinus is most frequently involved.
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Of 57 fatal cases in which ear-disease caused death with cerebral lesions,

there were 22 in which thrombosis existed in the lateral sinuses (Pitt).

The thrombus may be small, or may fill the entire sinus and extend into

the internal jugular vein. In more than one half of these instances the

thrombus was suppurating. The disease spreads directly from the necro-

sis on the posterior wall of the tympanum. It is not so common in disease

of the mastoid cells.

Symptoms.—Primary thrombosis of the longitudinal sinus may

occur without exciting symptoms and is found accidentally at the post-

mortem. There may be mental dulness with headache. Convulsions and

vomiting may occur. In other instances there is nothing distinctive. In

a patient who died under my care, at the Philadelphia Hospital, of phthisis,

there was a gradual torpor, deepening to coma, without convulsions, local-

izing symptoms, or optic neuritis. The condition was thought to be

due to a terminal meningitis. In the chlorosis cases the head symp-

toms have, as a rule, been marked. Ball's patient was dull and stupid,

had vomiting, dilatation of the pupils, and double choked disks. Slight

paresis of the left side occurred. An interesting feature in her case was

the development of swelling of the left leg. In the cases reported by An-

drew, Church, Tuckwell, Isambard Owen, and Wilks the patients had

headache, vomiting, and delirium. Paralysis was not present. In Doug-

las Powell's case, with similar symptoms, there was loss of power on the

left side. Bristowe reports a case of great interest in an anemic girl of

nineteen, who had convulsions, drowsiness, and vomiting. Tenderness

and swelling developed in the position of the right internal jugular vein,

and a few days later on the opposite side. The diagnosis was rendered

definite by the occurrence of phlebitis in the veins of the right leg. The
patient recovered.

The onset of such symptoms as have been mentioned in an anaemic

or chlorotic girl should lead to the suspicion of cerebral thrombosis. In

infants the diagnosis can rarely be made. Involvement of the cavernous

sinus may cause oedema about the eyelids or prominence of the eyes.

In the secondary thromM the symptoms are commonly those of septi-

caemia. For instance, in over seventy per cent of Pitt's cases the mode of

death was by pulmonary pyaemia. This author draws the following im-

portant conclusions : (1) The disease spreads oftener from the posterior

wall of the middle ear than from the mastoid cells. (2) The otorrhoea

is generally of some standing, but not always. (3) The onset is sudden,

the chief symptoms being pyrexia, rigors, pains in the occipital region and
in the neck, associated with a septicaemic condition. (4) Well-marked
optic neuritis may be present. (5) Tliie appearance of acute local pulmo-
nary mischief or of distant suppuration is almost conclusive of thrombosis.

(6) The average duration is about three weeks, and death is generally

from pulmonary pyasmia. The chief points in the diagnosis may be gath-

ered from those statements.
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Pitt records an interesting case of recovery in a boy of ten, who had

otorrhoea for years and was admitted with fever, earache, tenderness, and

oedema. A week later he had a rigor, and optic neuritis developed on the

right side. The mastoid was explored unsuccessfully. The fever and

chills persisting, two days later the lateral sinus was explored. A mass of

foul clot was removed and the jugular vein was tied, after which the boy

made a satisfactory recovery.

In the recent work of Macewen, On Pyogenic Infective Diseases of

the Brain and Spinal Cord, will be found the most exhaustive presenta-

tion of the subject of sinus thrombosis and its treatment

V. HEMIPLEGIA AND DIPLEGIA IN CHILDREN.

It is as yet hard to say, without fuller knowledge of the etiology of

these common conditions, where they should be classified. In a majority

of the cases, whatever the nature of the primary pathological change, the

final state is one of a chronic encephalitis, often with great atrophy of the

convolutions or the formation of large cyst-like spaces-porencephalus.

I. Hemiplegia.

Etioloev —Of 135 cages, comprising those from the Infirmary for

Diseases of t^; Nervous System, Philadelphia, from the Elwyn Institution

for Feeble-minded Children, under Kerlin, and from my chnic at the Johns

Hopkins Hospital, 60 were in boys and 75 in girls. Right hemiplegia

occurred in 79, left in 56. In 15 cases the condition was said to be con-

^'tnt great majority the disease sets in during the first or second year

;

thus of the total number of cases, 95 were under two Cases above the

fif h year are rare, only 10 in my series. Neither alcoholism nor sypM^s

in the parents appears to play an important rSle m this ^Section Diffi-

cult or abnormal labor is responsible for certain of the cases,
V-^^^-^l

iniury with the forceps. Trauma, such as falls or puncturing pounds is

2re rare. The condition followed ligation of the common carotid m one

""infectious diseases. All the authors lay special stress ^pon^^^^^^^^^^^^

In 19 cases in my series the disease came on during or ji st aitei one

o? Jhe specific fevers. I saw one case in which ^--^ ^he^^^^t^^

vaccination convulsions developed, followed by
1--^?^^^^- J^^^^^^^^^^^^^

majority of the cases the disease sets "^'^^
T^'^^'^'l'^

child may remain for several hours or longer, and after recovery the paraly

sis is noticed.
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Morbid Anatomy.—In an analysis wliicli I have made of 90 au-

topsies reported iu the literature, the lesions may be grouped under three

headings

:

{a) Embolism, thrombosis, and haemorrhage, comprising 16 cases,

iu 7 of which there was blocking of a Sylvian artery, and in 9 haemor-

rhage. A striking feature in this group is the advanced age of onset.

Ten of the cases occurred in children over six years old.

(b) Atrophy and sclerosis, comprising 50 cases. The wasting is either

of groups of convolutions, an entire lobe, or the whole hemisphere. The
meninges are usually closely adherent over the aflected region, though

sometimes they look normal. The convolutions are atrophied, firm, and

hard, contrasting strongly with the normal gyri. The sclerosis may be

diffuse and wide-spread over a hemisphere, or there may be nodular pro-

jections—the hypertrophic sclerosis. Some of the cases show remarkable

unilateral atrophy of the hemisphere. In one of ray cases the atrophied

hemisphere weighed 169 grammes and the normal 653 grammes. The
brain tissue may be a mere shell over a dilated ventricle.

(c) Porencephalus, which was present in 24 of the 90 autopsies. This

term was applied by Heschel to a loss of substance in the form of cavi-

ties and cysts at the surface of the brain, either opening into and bounded
by the arachnoid, and even passing deeply into the hemisphere, or reach-

ing to the ventricle. In the study by Audrey of 103 cases of porencepha-

lus, hemiplegia was mentioned in 68 cases.

Practically, then, in infantile hemiplegia cortical sclerosis and poren-

cephalus are the important anatomical conditions. The primary change
in the majority of these cases is still unknown. Porencephalia may result

from a defect in development or from hsemorrhage at birth. The etiology

is clear in the limited number of cases of hasmorrhage, embolism, and
thrombosis, but there remains the large group in which the final change
is sclerosis and atrophy. What is the primary lesion in these instances ?

The clinical history shows that in nearly all these cases the onset is sud-

den, with convulsions—often with slight fever. Striimpell believes that

this condition is due to an inflammation of the gray matter—polio-en-

cephalitis—a view which has not been very widely accepted, as the ana-

tomical proofs are wanting. Gowers suggests that thrombosis may be
present in some instances. This might probably account for the final

condition of sclerosis, but clinically thrombosis of the veins rarely occurs
in healthy children, which appear to be those most frequently attacked
by infantile hemiplegia, and post-mortem proof is yet wanting of, the
association of thrombosis with the disease.

Symptoms.

—

(a) The onset. The disease may set in suddenly
without spasms or loss of consciousness. In more than half the cases the
child is attacked with partial or general convulsions and loss of conscious-
ness, which may last from a few hours to many days. This is one of the
most striking features in the disease. Fever is usually present. The
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hemiplegia, noticed as the child recovers consciousness, is generally com-

plete. Sometimes the paralysis is not complete at first, but develops after

subsequent convulsions. The right side is more frequently affected than

the left. The face is commonly not involved.

(b) Residual symptoms. In some cases the paralysis gradually disap-

pears and leaves scarcely a trace as the child grows up. The leg, as a

rule, recovers more rapidly and more fully than the arm, and the

paralysis may be scarcely noticeable. In a majority of cases, however,

there is a characteristic hemiplegic gait. The paralysis is most marked

in the arm, which is usually wasted ; the forearm is flexed at right angles,

the hand is flexed, and the fingers are contracted. Motion may be almost

completely lost ; in other instances the arm can be lifted above the head.

Late rigidity, which almost always develops, is the symptom which

suggested the name hemiplegia spastica cereiraUs to Heine, the ortho-

pedic surgeon who first accurately described these cases. It is, however,

not constant. The limbs may be quite relaxed even years after the onset.

The reflexes are usually increased. In several instances, however, I have

known them to be absent. Sensation is, as a rule, not disturbed.

ApJiasia is a not uncommon symptom, and occurred in 16 cases of my

series—a smaller number than given in the series of Wallenberg, Gaudard,

and Sachs. . • j

Menial Defects.—OnQ of the most serious consequences of infantile

hemiplegia is the failure of mental development. A considerable number .

of these cases drift into the institutions for feeble-minded children Thi;ce

grades may be distinguished-idiocy, which is most common when the

hemiplegia has existed from birth; imbecility, which often increases with

the development of epilepsy; and feeble-mindedness, a retarded rather

than an arrested development.
, . , , i

•

Epilepsy.—Oi the cases in my series, 41 were subjects of convulsive

seizures, which is one of the most distressing sequences of the disease.

The seizures may be either transient attacks of petit mal, true Jacksoman

fits, beginning in and confined to the affected side, or general conv-ulsion^

Post-hemiplegic Movements.-li was in cases of this sort that Weir

Mitchell first described the post-hemiplegic movements. They are ex-

tremely common, and were present in 34 of my series^
_ ^^^'H^^^^l

either slight tremor in the affected muscles, or incoordinate choieiform

movements-the so-called post-hemiplegic chorea-or, lastly,

Atnetosis.-lu this condition, described by
^^^^^^'fl'^^^^

markable spasms of the paralyzed extremities, chiefly of the

^-^^^t
toes, and in rare instances of the muscles of the mouth. The movements

are Involuntary and somewhat rhythmical; in the '

adduction or abduction and of supination and P/^^!^*^^^^,^"^,
J^'^

^

other in orderly sequence. There may be hyperextension of th finger^^^

during which they are spread wide apart. This condition is "^"^^ more

frequent in children than in adults. In the latter it may be combined
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with hemiansesthesia, and the lesion is not cortical, but basic in the neigh-

borhood of the thalamus. The movements are sometimes increased by

emotion. They usually persist during sleep.

11. Spastic Diplegia—Birth Palsies.

In this condition there is a paralysis with spasm of all extremities,

dating from or shortly succeeding birth, more rarely following the fevers

or an attack of convulsions. The legs are usually more involved than the

arms ; there is no wasting, no disturbance of sensation. The reflexes are

increased. The mental condition is profoundly disturbed. The patients

are usually imbeciles or idiots, helpless in mind and body. Ataxic and

athetoid movements of the most exaggerated kind may occur.

While a limited number only of cases of infantile hemiplegia are

congenital, on the other hand, in spastic diplegia a large proportion of

the cases results from injury at birth. Practically the spastic paraplegia of

children should be considered with this condition, as its etiology is essen-

tially the same. The arms, too, may be so slightly affected as to make it

difficult to determine whether it is a case of diplegia or paraplegia. The
cases usually date from birth, and a majority are born in first labors or

are forceps cases. Eoss suggests that in feet presentation there may be
laceration or tearing of the cerebro-spinal membranes.

Morbid Anatomy.—The birth palsies which ultimately induce the

spastic diplegias or paraplegias are most frequently the result of meningeal
hemorrhage. The importance of this condition has been shown by the

studies of Litzmann and Sarah J. MclSTutt. The bleeding may come
from the veins, or, in one case which I saw with Hirst, from the longi-

tudinal sinus. The bleeding has in many cases been thickest over the
motor areas, and it seems probable that the sclerosis found in these cases

may result from the compression of the blood-clot. In other instances
the condition may be due to a fcetal meningo-encephalitis. In sixteen

autopsies collected in the literature, in which the patients died at ages
varying from two to thirty, the anatomical condition was either a diffuse

atrophy, which was most common, or porencephalus.

Symptoms.—At first nothing abnormal may be noticed about the
child. In some instances there have been early and frequent convul-
sions

;
then at the age when the child should begin to walk it is noticed

that the limbs are not used readily, and on examination a stiffness of the
legs and arms is found. Even at the age of two the child may not be
able to sit up, and often the head is not well supported by the neck mus-
cles. The rigidity, as a rule, is more marked in the legs, and there is ad-
ductor spasm. When supported on the feet, the child either rests on its

toes and the inner surface of the feet, with the knees close together, or the
legs may be crossed. The stiffness of the upper limbs varies. It may be
scarcely noticeable or the rigidity may be as marked as in the legs. Con-
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stant irregular movements of the arms are not uncommon The child

has great difficulty in grasping an object. The spasm and weakness may be

more evident on one side than the other. The mental condition is, as a

rule, defective and convulsive seizures are common

Associated with the spastic paraplegia are two allied conditions of con-

siderable interest, characterized by spasm and disordered movements. A

child with spastic diplegia may present, in an unusual ^egj,
-^^^^^^^

movements of the muscles. In attempting to grasp an object the finge s

may be thrown out in a stiff, spasmodic, irregular manner, or t^ere may be

Lstant irregular movements of the shpalders, arms, and hands, with

Si incoordination of the head. Cases of this description have been d -

scribed as eUrea spastica, and they may be difficult to separate from mul-

tinle sclerosis and from Friedreich's ataxia.
, ^7 . •

A stlu more remarkable condition is tl^at of Hlateral—

-

whicli there is a combination ol spasm more or less marked with the most
wnicn tuBiB i» cj, V. 1

Trmsoles The condition, as a
extraordinary bizarre movements of the

rj.J^^^^^

r.ilP dates from infancy. The patient may not be able to walk, i he head

L turned ^^^^^^^^ to 'side; there are continual irregular movements^^

tiie face muscles, and the mouth is drawn and greatly distorted. The

'^J".r. more or less rigid, particularly
X^^^2.1i:S^^

the slightest attempt to move, often spontaneously, there are

^^^J^^J^^^y
IVeients o. the Ls and legs p« ^^^^^^^^^^^
though much more exaggerated than

j^"^ .^^^^^^ The reflexes

-rr 'Stir.=it,^^i :-2.r.;

meningitis a.d bilateral lesions of the
.^^y L

tient had atrophy of the convolutions on both sides, wnue y

brain macroscopically presented no changes.

III. Spastic Paraplegia.

, . • ^ f..^^^r r1p<?oribed under the section upon
This condition, which is

be due to condi-

the spinal cord, is in reality a cerebral aff ction, and rnaj

^^^^

tions similar to those found in spastic diplegia.
1-^^^^^^ J ^j^^

difficult to determine -^^^^^ *^-;";rd^^^^^^^^^^^^^
dence of the cerebral origm of the

^^^f^^^^^f;j;^^'^,,,,,renceof ca

existence of idiocy, imbecility, and nystagmus,
^^^^^^^^^^".'^^^ti,,^. aU

spastic diplegia, in which the paraplegic

'll'^^^,^''^^^^ the

grades are met with,frompire^past^
series Y. N.a
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arms to the most extreme bilateral spasm. There have been, so far as I

know, only two autopsies in this disease : the case of Forster, in which
there was a moderate grade of general cortical sclerosis with slight dilata-

tion of the ventricles, and the recent case of Sachs, in which there was a

meningo-encephalitis with atrophy and descending degeneration of both

lateral columns.

Treatment.—The possibility of injury to the brain in protracted

'

labor and in forceps cases should be borne in mind by the practitioner.

The former entails the greatest risk. In infantile hemiplegia the physi-

cian at the outset sees a case of ordinary convulsions, perhaps more pro-

tracted and severe than usual. These should be checked as rapidly as

possible by the use of the bromides, the application of cold or heat, and a
brisk purge. During convulsions chloroform may be administered with
safety even to the youngest children. When the paralysis is established

not much can be hoped from medicines. In only rare instances does the

paralysis entirely disappear. The indications are to favor the natural
tendency to improve by maintaining the general nutrition of the child, to

lessen the rigidity and contractures by massage and passive motion, and
if necessary to correct deformities by mechanical or surgical measures.
Much may be done by careful manipulation and rubbing and the applica-
tion of a proper apparatus. In children the aphasia nsually disappears.

The epilepsy is a distressing and obstinate symptom, for which a cure
can rarely be anticipated. Prolonged periods of quiescence are, however,
not uncommon. In the Jacksonian fits the bromides rarely do good, un-
less there is much irritability and excitement. Operative measures,
which have been carried out in several cases, have not been successful.
The liability to feeble-mindedness is the most serious outlook in the in-
fantile cerebral palsies. In many cases the damage is irreparable, and
idiocy and imbecility result. With patient training and with care many
of the children reach a fair measure of intelligence and self-reliance.

'

VI. SCLEROSIS OF THE BRAIN.

General Remarks.—The connective tissue of the central nervous
system is of two kinds—one, the neuroglia, special and peculiar, derived
from the ectoderm, with distinct morphological and chemical characters

;

the other, derived from the mesoderm, identical with the ordinary col-
lagenous fibrous tissue of the body. Both play important parts in indura-
tive processes in the brain and cord. A convenient division of the cerebro-
spinal scleroses is into degenerative, inflammatory, and developmental
forms.

The degenerative scleroses comprise the largest and most important
subdivision, in which provisionally the following groups may be made

:

{a) The common secondary degeneration which follows when nerve-fibres
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are cut off from their trophic centres
;

{i) toxic forms, among which may

be placed the scleroses from lead and ergot, and, most important of all, the

sclerosis of the posterior column, due in such a large proportion of cases to

the virus of syphilis. Other unknown toxic agents may possibly induce

degeneration of the nerve-fibres in certain tracts. The systemic paths m

the cord differ apparently in their susceptibility and the posterior columns

appear most prone to undergo this change; (.) the sclerosis associated

with change in the smaller arteries and capillaries, which is met with as a

Lile process in the convolutions. In all probability some o the forms o

insular sclerosis are due to primary alterations m the blood-vessels; b t

it is not yet settled whether the lesion in these cases is a primary degen-

eration of the nerve cells and fibres to which the sclerosis is secondary, or

whether the essential factor is an alteration in nutrition caused by lesions

of the capillaries and smaller arteries. .

The infiammatory scleroses embrace a less important and less extensive

CTonp comprising secondary forms winch deyelop in conseqncnce of irn-

Stive inflammation abont tumors, foreign bodies, hemorrhages, and abscess.

H t^torically these are chiefly mesodermic (vascnlar) scleroses, which ar.se

frZ^ tfrconnectivc tissne abont the blood-vesBels. Possibly a similar

chig may lollow the primary, acute encephalitis, which S«mpell holds

is the initill lesion in the cortical sclerosis which is so commonly found

nn^t mortem in infantile hemiplegia. .

^^ Llopmental scleroses are believed to be of a purely neuroglia

character and embrace the new growth about the central canal in

y"yeha and, according to recent French -^^ers, he sd^^^^^^^^

the posterior columns in Friedreich's ataxia. It is stated tha^ histo

Wicallv this form is different from the ordinary variety. It may be,

yolved.

frMm^U:ril" ™ tthTas™- to several dif-

fer n\^ c'JnSnfGowers mentions a case ^'^^'^^^l^lt
red spots at the junction o^^e^ S'J

"^ttc.^

-^"t^^i^^. -0- -t:—s z it

single lobe, in which case the '<:-„^*;- medical

by the French. It is not an
*»!\'.;°7'*'i^,^,eilel In extensive

practice, bnt occurs most frequently in idiots and imbeciles.
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cortical sclerosis of one hemisphere the ventricle is usually dilated.* The

symptoms of this condition depend upon the region affected. There may

be a considerable extent of sclerosis without symptoms or without much

mental impairment. In a majority of cases there is hemiplegia or diplegia

with imbecility or idiocy.

(3) Tuberous Sclerosis.—In this remarkable form, which is also known

as hypertrophic, there are on the convolutions areas projecting beyond

the surface of an opaque white color and exceedingly firm. The sclerosis

may not disturb the symmetry of the convolution, but simply cause a great

enlargement, increase in the density, and a change in the Color.

These three forms are not of much practical interest except in asylum

and institution work. The last variety forms a well-characterized disease

of considerable importance, namely

:

(4) Insulak Sclerosis {Sclerose en plaques).

Definition.—A chronic affection of the brain and cord, characterized

by localized areas in which the nerve elements are more or less replaced by

connective tissue. This may occur in the brain or cord alone, more

commonly in both.

Etiology.—This is obscure. Kahler, Marie, and others assign great

importance to the infectious diseases, particularly scarlet fever. It is

found most commonly in young persons, and cases are not uncommon in

children, in whom Pritchard states that more than fifty cases have been

reported.

Morbid Anatomy.—The sclerotic areas are widely distributed

through the brain and cord, and cases limited to either part alone are almost

unknown. The grayish-red areas are scattered indifferently through the

white and gray matter (E. W. Taylor). The patches are most abundant

in the neighborhood of the ventricles, and in the pons, cerebellum, basal

ganglia, and the medulla. The cord may be only slightly involved or

there may be irregular areas in different regions. The nerve-roots and

the branches of the cauda equina are often attacked. Histologically in

the sclerosed patches there is great increase in the connective tissue, the

fibres of which are denser and firmer. The gradual growth destroys the

medulla of the nerves, but the axis cylinders persist in a remarkable way.

Symptoms.—The onset is slow and the disease is chronic. Feeble-

ness of the legs with irregular pains and stiffness are among the early

symptoms. Indeed, the clinical picture may be that of spastic paraplegia

with great increase in the reflexes. The following are the most important

features

:

(a) Volitional Tremor.—There is no paralysis of the arms, but on at-

* In my monograph on Cerebral Palsies of Children I have given a description of

the distribution of the sclerosis in ten specimens in the museum at the Elwyn Insti-

tution.
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tempting to pick up an object there is trembling or rapid oscillation. A

patient may be unable to lift even a glass of water to the mouth. The

tremor may be marked in the legs and in the head, which shakes as

he walks. When the patient is recumbent the muscles may be perfectly

quiet. On attempting to raise the head from the pillow, trembling, at

once comes on. {b) Scanning SpeecJi.—The words are pronounced slowly

and separately, or the individual syllables may be accentuated. This stac-

cato or syllabic utterance is a common feature, (c) Nystagmus, a rapid

oscillatory movement of both eyes, constitutes an important symptom.

Sensation is unaffected in a majority of the cases. Optic atrophy

sometimes occurs, but not so frequently as in tabes. The sphincters, as

a rule, are unaffected until the last stages. Mental debility is not uncom-

mon. Eemarkable remissions occur in the course of the disease, in which

for a time all the symptoms may improve. Vertigo is common, and there

may be sudden attacks of coma, such as occur in general paresis.

The diagnosis in well-marked cases is easy. Volitional tremor, scau-

nin<r speech, and nystagmus form a characteristic symptom-group. ^\ ith

this^here is usually more or less spastic weakness of the legs. Paralysis

agitans, certain cases of general paresis, and occasionally hysteria may

simulate the disease very closely. If the case is not seen until near the

end the diagnosis may be impossible. Buzzard holds that of all organic

diseases of the nervous system disseminated sclerosis m its early stages is

that which is most commonly mistaken for hysteria. The points to be

relied upon in the differentiation are, in order of importance, the nystag-

mus, the bladder disturbances, and the volitional tremor. The tremor m •

hysteria is not volitional.

Much more puzzling, however, are the instances of pseudo-sclerose en

plaques, which have been described by Westphal. French writers regard

^hem as instances of hysterical tremor. In children the condition may

with difficulty be separated from Friedreich's ataxia.

Theprog7tosis is unfavorable. Ultimately, the patient, if not carried

off by some intercurrent affection, becomes bedridden.

Treatment -No known treatment has any influence on the progress

of sclerosis of the brain. Neither the iodides nor mercury have the slight-

est effect, but a prolonged course of nitrate of silver may be tried, and ar-

senic is recommended.

VII. CHRONIC DIFFUSE MENINGO-ENCEPHALITIS

[Dementia Paralytica ;
General^resis),

,

Definitioii.-A chronic, progressive meningo-encephalitis associated

with pfyThical and motor disturbances, finally leading to dementia and

^"Etiology -Males are affected much more frequently than females.

It occurs between the ages of thirty and fifty-five. Heredity is a
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factor in only a few cases. An overwhelming majority of the cases are in

married people. Statistics show that it is more common in the lower

classes of society, but in this country in general medical practice the dis-

ease is certainly more common in the well-to-do classes. An important

predisposing cause is " a life absorbed in ambitious projects with all its

strongest mental efforts, its long-sustained anxieties, deferred hopes, and

straining expectation " (Mickle). The habits of life so frequently seen in

active business men in our large cities, and well expressed by the phrase

" burning the candle at both ends," strongly predispose to the disease.

The important individual factor is syphilis, which is an antecedent in

from 70 to 90 per cent of all cases. To this disease dementia paralytica

and tabes dorsalis are so closely related that Fournier describes them

under the heading Les Affections ParasypUlitiques. His recent work,

with this title, is full of interesting details gleaned from an enormous ex-

perience. He suggests that these two disorders may be not merely diverse

expressions of one and the same morbid entity, but that they possibly may

be one and the same disease.

Morbid Anatomy.—The essential histological changes in the cere-

bral cortex are thus summarized by Bevan Lewis : (1) A stage of inflam-

matory change in the tunica adventitia of the arteries with excessive nu-

clear proliferation, profound changes in the vascular channels, and trophic

changes induced in the tissues around.

(2) A stage of extraordinary development of the lymph-connective

system of the brain, with a parallel degeneration and disappearance of

nerve elements and the axis cylinders of which they are denuded.

(3) A stage of general fibrillation with shrinking and extreme atrophy

of the parts involved.

The macroscopical changes are : Increase in the cerebro-spinal fluid,

oedema of the pia, and thickening and opacity of the meninges, which are

adherent in places and tear the cortex on rem.oval. The dura is sometimes

thickened, and pachymeningitis haemorrhagica interna may be present.

The convolutions are atrophied, usually in a marked degree, and in

consequence the brain looks small. This is particularly noticeable in the

frontal and parietal regions. On section it ciits with firmness. In ex-

treme cases the gray matter may be obscurely outlined. The grade of

sclerosis varies much in different cases. The white matter may be firmer

in consistence, but it does not show such important changes. The ven-

tricles are dilated and the ependyma extremely granular. In addition,

there are frequently areas of softening or haemorrhage associated with

chronic arterio-sclerosis.

Spinal cord. Changes are almost constantly found, usually sclerosis

of the posterior columns, either alone or, more commonly, with involve-

ment of the lateral.

Symptoms.—(a) Prodromal Stage.—This is of variable duration,

and is characterized by a general mental state which finds expression in
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symptoms trivial in themselves but important in connection with others.

Irritability, inattention to business amounting sometimes to indifference

or apathy, and sometimes a change in character marked by acts which

may astonish the friends and relatives may be the first indications. In-

stead of apathy or indifference there may be an extraordinary degree of

physical and mental restlessness. The patient is continually planning and

scheming, or may launch into extravagances and speculation of the wildest

character. A common feature at this period is the display of an un-

bounded egoism. He boasts of his personal attainments, his property, his

position in life, or of his wife and children. Following these features are

important indications of moral perversion, manifested in offences against

decency or the law, many of which acts have about them a suspicious

effrontery. Forgetfulness is common, and may be shown in inattention to

business details and in the minor courtesies of life. At this period there

may be no motor phenomena. The onset of the disease is usually insidi-

ous, although cases are reported in which epileptiform or apoplectiform

seizures were the first symptoms. Among the early motor features are

tremor of the tongue and lips in speaking, slowness of speech and hesi-

tancy, inequality of the pupils, and the Argyll-Eobertson pupil.

(i) Second Stage.—This is characterized in brief by mental exaltation

or excitement and a progress in the motor symptoms. " The intensity of

the excitement is often extreme, acute maniacal states are frequent
;
in-

cessant restlessness, obstinate sleeplessness, noisy, boisterous excitement,

and blind, uncalculating violence especially characterize such states"

(Lewis). It is at this stage that the delusion of grandeur becomes marked

and the patient believes himself to be possessed of countless millions or to

have reached the most exalted sphere possible in profession or occupation.

This expansive delirium, as it is called, is, however, not characteristic, as

was formerly supposed, of paralytic dementia. Besides, it does not always

occur, but in its stead there may be marked melancholia or hypochon-

driasis, or, in other instances, alternate attacks of delirium and depres-

sion

The facies has a peculiar stolidity, and in speaking there is marked

tremulousness of the lips and facial muscles. The tongue is also tremu-

lous, and may be protruded with difficulty. The speech is slow, inter-

rupted, and blurred. Writing becomes difficult on account of unsteadi-

ness of the band. The subject matter of the patient's letters gives valu-

able indications of the mental condition. In many instances the pupils

are unequal, irregular, sluggish, sometimes large. Important symptoms

in this stage are apoplectiform seizures and paralysis. There may be

slight syncopal attacks in which the patient turns pale and may fall.

Some of these are petit mal In the true apoplectiform seizure the pa-

tient falls suddenly, becomes unconscious, the limbs are relaxed, the face

is flushed, the breathing stertorous, the temperature increased, and death

may occur. The epileptic seizures are more common than the apoplecti-
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form and may occur early in the disease. A definite aura is not uncom-

mon. The attack usually begins on one side and may not spread. There

may be twitchings either in the facial or brachial muscles. Typical Jack-

sonian epilepsy may occur. In a case which died recently under my care,

these seizures were among the early symptoms and the disease was re-

garded as cerebral syphilis. Paralysis, either monoplegic or hemiplegic,

may follow these epileptic seizures, or may come on with great suddenness

and be transient. In this stage the gait becomes impaired, the patient

trips readily, has difficulty in going up or down stairs, and the walk may

be spastic or occasionally tabetic. This paresis may be progressive. The

knee-jerk is usually increased. Bladder or rectal symptoms gradually

develop. The patient becomes helpless, bedridden, and completely de-

mented, and unless care is taken may suffer from bedsores. Death occurs

from exhaustion or from some intercurrent affection. The absence of

pain reaction on pressure upon the ulnar nerve behind the elbow (Bierna-

cik symptom) is apparently not of any special value. The spinal-cord

features of dementia paralytica may come on with or precede the mental

troubles ; in 80 per cent of the cases they follow them. There are cases

in which one is in doubt for a time whether the symptoms indicate tabes

or dementia paralytica, and it is well to bear in mind that every feature

of pre-ataxic tabes may exist in the early stage of general paresis.

Diagnosis—The recognition of the disease in the earliest stage is ex-

tremely difficult, as it is often impossible to decide that the slight altera-

tion in conduct is anything more than one of the moods or phases to

which most men are at times subject. The following description by Fol-

som is an admirable presentation of the diagnostic characters of the early

stage of the disease :
" It should arouse suspicion if, for instance, a strong,

healthy man, in or near the prime of life, distinctly not of the ' nervous,'

neurotic, or neurasthenic type, shows some loss of interest in his affairs or

impaired faculty of attending to them ; if he becomes varyingly absent-

minded, 'Oieedless, indifferent, negligent, apathetic, inconsiderate, and, al-

though able to follow his routine duties, his ability to take up new work

is, no matter how little, diminished ; if he can less well command mental

attention and concentration, conception, perception, reflection, judgment

;

if there is an unwonted lack of initiative, and if exertion causes unwonted

mental and physical fatigue ; if the emotiops are intensified and easily

change, or are excited readily from trifling causes ; if the sexual instinct

is not reasonably controlled ; if the finer feelings are even slightly blunted

;

if the person in question regards with a placid apathy his own acts of

indifference and irritability and their consequences, and especially if at

times he sees himself in his true light and suddenly fails again to do so

;

if any symptoms of cerebral vaso-motor disturbances are noticed, however
vague or variable."

There are cases of cerebral syphilis which closely simulate dementia para-

lytica. The mode of onset is important, particularly since paralytic symp-
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toms are usually early in syphilis. The affection of the speech and tongue

is not present. Epileptic seizures- are more common and more liable to

be. cortical or Jacksonian in character. The expansive delirium is rare.

While symptoms of general paresis are not common in connection with

the development of gummata or definite gummatous meningitis, there are,

on the other hand, instances of paresis which follow syphilitic infection

so closely that an etiological connection between the two must be acknowl-

edged. Post mortem in such cases there may be nothing more than a

general arterio-sclerosis and diffuse meningo-encephalitis, which may pre-

sent nothing distinctive, but the lesions, nevertheless, may be caused by

the syphilitic virus. There are certain forms of lead encephalopathy which

resemble general paresis, and, considering the association of plumbism with

arterio-sclerosis, it is not unlikely thafthe anatomical substratum of the

disease may result from this poison.

Prognosis.—The disease rarely ends in recovery. As a rule the prog-

ress is slowly downward and the case terminates in a few years, although

it is occasionally prolonged ten or fifteen years.

Treatment.—The only hope of permanent relief is m the cases follow-

ing syphilis, which should be placed upon large doses of iodide of potas-

sium. Careful nursing and the orderly life of an asylum are the only

measures necessary in a great majority of the cases. For sleeplessness and

the epileptic seizures bromides may be used. Prolonged remissions which

are not uncommon, are often erroneously attributed to the action of

remedies.

VIll. TUMORS OF THE BRAIN.

The following are the most common varieties of new growths within

the cranium : , n u- i,,

(a) Tubercle, which may form large or small growths, usually multiple.

They are most frequent early in life. Three fourths of the cases occur

under twenty, and one half of the patients are under ten years of age

fGowers). Of 299 cases of tumor in persons under nineteen collected

from various sources by Starr, 152 were tubercle. They are most numer-

ous in the cerebellum and about the base.
, . , . f

(b) Syphiloma is most commonly found in the hemispheres or about

the pons The tumors are superficial, attached to the arteries or the me-

ninges, and rarely grow to a large size. They may be multiple.

lc)GHomaand muroglioma.-The.e vary greatly in appearanc Thy

may be firm and hard, almost like an area of

-^^-^Ylebs has cal ed
vascular. They persist remarkably for many years, f ^^^^J^^
attention to the occurrence of elements in them not unlike g^^S

-^^^^^^^^

Tumors of this character contain " the spinnen or «PfJ^^^^' J^^^^^^^^

Bpindle:shaped cells with single large nuclei; cells like the

^ctt
of nerve-centres with nuclei and one or more processes; and translucent,
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band-like fibres, tapering at each end, which result from a vitreous or hya-

line transformation of the large spindle-cells.

(d) Sarcoma occurs most commonly in the membranes of the brain

and in the pons. It forms some of the largest and most diffusely infil-

trating of intracranial growths.

(e) Carcinoma not infrequently is secondary to cancer in other parts.

It is seldom primary. Occasionally cancerous tumors have been found in

symmetrical parts of the brain,

{/) Other varieties occur, such as fibroid growths, which usually

develop from the membranes
;
bony tumors, which grow sometimes from

the falx, and psammoma and cholesteatoma. Fatty tumors are occasion-

ally found on the corpus callosum.

{g) Cysts occur between the membranes and the brain, the result of

heemorrhage or of softening. Porencephalus is a sequence of congenital

atrophy or of hemorrhage, or may be due to a developmental defect.

Hydatid cysts will be referred to in the section on parasites. An interest-

ing variety of the cysts is that which follows severe injury to the skull

in early life. t

Symptoms.— (1) General.—The following are the most important

:

Headache, either dull, aching, and continuous, or sharp, stabbing, and par-

oxysmal. It may be diffused over the entire head or limited to the back

or front. In the former case it may extend down the neck, and in the

latter be accompanied with neuralgic pains in the face. Occasionally the

pain may be very localized and associated with tenderness on pressure.

Optic Neuritis.—This occurs in four fifths of all the cases (Gowers).

It is usually double, but occasionally is found in only one eye. A growth

may develop slowly and attain considerable size without producing optic

neuritis. On the other hand, it may occur with a very small tumor, more

commonly in a growth at the base.

Vomiting.—This is a common feature, and with headache and optic

neuritis makes up the characteristic symptom group of cerebral tumor.

An important point is the absence of definite relation to the meals. It

may be very obstinate, particularly in growths of the cerebellum and the

pons.

Giddiness.—llh.\% is often an early symptom. The patient complains

of vertigo on rising suddenly or on turning quickly. Mental Disturbance.

The "patient may act in an odd, unnatural manner, or there may be stupor

and heaviness. The patient may become emotional or silly, or symptoms

resembling hysteria may develop. Convulsions, either general and resem-

bling true epilepsy or localized (Jacksonian) in character.

(2) Localizing Symptoms.

—

{a) Central Motor Area.—The symptoms

are either irritative or destructive in character. Irritation in the lower

third may produce spasm in the muscles of the face, in the angle of the

mouth, or in the tongue. The spasm with tingling may be strictly lim-

ited to one muscle group before extending to others, and this Seguin
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terms the signal symptom. The middle third of the motor area contains

the centres controlling the arm, and here, too, the spasm may begin in

the fingers, in the thumb, in the muscles of the wrist, or in the shoulder.

In the upper third of the motor areas the irritation may produce spasm

beginning in the toes, in the ankles, or in the muscles of the leg. In

many instances the patient can determine accurately the point of origin

of the spasm, and there are important sensory disturbances, such as numb-

ness and tingling, which may be felt first at the region affected.

In all cases it is important to determine, first, the point of origin, the

signal symptom ; second, the order or march of the spasm ;
and third,

the subsequent condition of the parts first aflected, whether it is a state of

paresis or anaesthesia.

Destructive lesions in the motor zone cause paralysis, which is often

preceded by local convulsive seizures ; there may be a monoplegia, as of

the leg, and convulsive seizures in the arm, often due to irritation in these

centres. Tumors in the neighborhood of the motor area may cause local-

ized spasms and subsequently, as the centres are invaded by the growth,

paralysis occurs. On the left side, growths in the third frontal or Broca's

convolution mav cause motor aphasia.

{h) Prcfonial i^e^/tow.- Neither motor nor sensory disturbance may

be present. The general symptoms are often well marked. The most

striking feature of growths in this region is mental torpor and gradual

imbecility. In its extension downward the tumor may involve on the left

side the lower frontal convolution and produce aphasia, or in its progress

backward cause irritative or destructive lesions of the motor area.
^

(c) Tumors in the parieto-occipital Me may grow to large size with-

out causing any symptoms. There may be word-blindness and mind-

blindness when the angular gyrus is involved, and paraphasia.

Id) Tumors of the occipital loU produce hemianopia, and a bilateral

lesion may produce blindness. Tumors in this region on the left hemi-

sphere may be associated with word-blindness and mmd-bhndness.

(e) Tumors in the temporal lobe may attain a large size without pro-

ducing symptoms. In their growth they involve the lower motor centres.

On the left side involvement of the first and second gyri may be associated

with word-deafness.

( f) Tumors growing in the neighborhood of the lasal ganglia produce

hemiplegia from involvement of the internal capsule. Limited growths in

either nucleus of the corpus striatum do not necessarily cause paralysis.

Tumors in the thalamus opticus may also, when small, cause no symptoms,

but increasing they may involve the fibres of the optic radiation, produc-

ing hemianopia and sometimes hemiana3sthesia. Growths m this sitna ron

are apt to cause early optic neuritis, and, growing into the third ventricle,

may cause a distention of the lateral ventricles. In fact pressure symp-

toms from this cause and paralysis due to involvement of the internal

capsule are the chief symptoms of tumor in and about these ganglia.



TUMORS OB' THE BRAIN. 973

Growths in the corpora quadrigemina are rarely limited, but most

commonly involve the crura cerebri as well. Ocular symptoms are

marked. The pupil reflex is lost and there is nystagmus. In the gradual

growth the third nerve is involved as it passes through the crus, in which

case there will be motor oculi paralysis on one side and hemiplegia on the

other, a combination almost characteristic of unilateral crus disease.

((/) Tumors of the pons and medulla. The symptoms are chiefly those

of pressure upon the nerves emerging in this region. In disease of the

pons the nerves may be involved alone or with the tract. Of 52 cases

analyzed by Mary Putnam Jacobi, there were 13 in which the cranial

nerves were involved alone, 13 in which the limbs were affected, and 26 in

which there was hemiplegia and involvement of the nerves. Twenty-two

of the latter had what is known as alternate paralysis—i. e., involvement

of the nerves on one side and the limbs on the opposite side. In four

cases there were no motor symptoms. In tuberculosis (or syphilis) a

growth at the inferior and inner aspects of the crus may cause paralysis

of the third nerve on one side, and of the face, hypoglossal, and limbs on

the opposite (syndrome of Weber). A tumor growing in the lower part

of the pons usually iuvolves the sixth nerve, producing internal strabis-

mus ; the seventh nerve, producing facial paralysis ; and the auditory

nerve, causing deafness. Conjugate deviation of the eyes to the side

opposite that on which there is facial paralysis also occurs.

Tumors of the medulla may involve the cranial nerves alone or cause

in some instances a combination of hemiplegia with paralysis of the nerves.

Signs of irritation in the ninth, tenth, and eleventh nerves are usually

present, and produce difficulty in swallowing, irregular action of the heart,

irregular respiration, vomiting, and sometimes retraction of the head and

neck. The gait may be unsteady or, if there is pressure on the cerebellum,

ataxic. Occasionally there are sensory symptoms, numbness, and tingling,

Toward the end convulsions may occur.

Diagnosis.—From the general symptoms alone the existence of

tumor may be determined, for the combination of headache, optic neuri-

tis, and vomiting is distinctive. The localization must be gathered from

the consideration of the symptoms above detailed. Mistakes are most

likely to occur in connection with uraemia, hysteria, and general paralysis

;

but careful consideration of all the circumstances of the case usually en-

ables the practitioner to avoid error.

Prognosis,—Syphilitic tumors alone are amenable to treatment.

Tuberculous growths occasionally cease to grow and become calcified.

The gliomata and fibromata, particularly when the latter grow from the

membranes, may last for years. I have described a case of small, hard

glioma, in which the Jacksonian epilepsy persisted for fourteen years.

Hughlings Jackson has reported cases of glioma in which the symptoms

lasted for over ten years. The more rapidly growing sarcomata usually

prove fatal in from six to eighteen months. Death may be sudden, par-
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ticularly in growths near the medulla ; more commonly it is due to coma

in consequence of gradual increase in the intracranial pressure.

Treatment.

—

{a) Medical—If there is a suspicion of syphilis the

iodide of potassium and mercury should be given. Nowhere do we see

more brilliant therapeutical effects than in certain cases of cerebral gum-

mata. The iodide should be given in increasing doses. In tuberculous

tumors the outlook is less favorable, though instances of cure are reported,

and there is post-mortem evidence to show that the solitary tuberculous

tumors may undergo changes and become obsolete. A general tonic treat-

ment is indicated in these cases. The headache usually demands prompt

treatment. The iodide of potassium in full doses sometimes gives marked

relief. An ice-cap for the head or, in the occipital headache, the applica-

tion of the Paquelin cautery may be tried. The bromides are not of much

use in the headache from this cause, and, as the last resort, morphia must

be given. For the convulsions bromide of potassium is of little service.

(b) Surgical—Tumors of the brain have been successfully removed by

Macewen, Horsley, Keen, and others. The number of cases for operation,

however, is small. Four fifths at least of all the cases are probably un-

successful, or of such a nature as to render an operation fatal. The most

advantageous cases are the localized fibromata growing from the dura and

only compressing the brain substance, as in Keen's remarkable case. The

safety with which the exploratory operation can be made warrants^ it in

all doubtful cases. For all the recent details and cases consult Starr's

Brain Surgery and vol. i of Chipault's larger work (Paris, 1894).

IX. INFLAMMATION OF THE BRAIN

(Suppurative Encephalitis; Abscess).

Etiology.—Suppuration of the brain substance is rarely if ever pri-

mary, but results, as a rule, from extension of inflammation from neigh-

boring parts or infection from a distance through the blood. The question,

of idiopathic brain abscess need scarcely be considered, thougli occasion-

ally instances occur in which it is extremely difficult to assign a cause.

There are three important etiological factors :

'

(1) Trauma. Falls upon the head or blows, with or without abra-

sion of the skin. More commonly it follows fracture or punctured

wounds. In this group meningitis is frequently associated with the

(2) By far the most important infective foci are those which arise in

direct extension from disease of the middle ear or of the mastoid eel s.

From tlie roof of the mastoid antrum the infection readily passes to t le
,

sigmoid sinus and induces an infective thrombosis. In other instances the :

dura becomes involved, and a sub-dural abscess is formed, which may

readily involve the arachnoid or the pia mater. In another group the
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inflammation extends along the lymph spaces, or the thromboserl veins,

into the substance of the brain and causes suppuration. Macewen thinks

that without local areas of meningitis the infective agents may be carried

through the lymph and blood channels into the cerebral substance. In-

fection which extends from the roof of the mastoid process is most likely

to be followed by abscess in the temporo-sphenoidal lobe, while infection

extending from the posterior wall causes most frequently sinus thrombosis

and cerebellar abscess.

(3) In septic processes. Abscess of the brain is not often found in

pyaemia. In ulcerative endocarditis multiple foci of suppuration are

common. Localized bone-disease and suppuration in the liver are occa-

sional causes. Certain inflammations in the lungs, particularly bronchi-

ectasis, which was present in 17 of 38 cases of these so-called " pulmonal

cerebral abscesses " collected by E. T. Williamson, are liable to be fol-

lowed by abscess. It is an occasional complication of empyema. Abscess

of the brain may follow the specific fevers. Bristowe has called attention

to its occurrence as a sequel of influenza. The largest number of cases

occur between the twentieth and fortieth years, and the condition is more

frequent in men than in women.

Morbid Anatomy.—The abscess may be solitary or multiple, dif-

fuse or circumscribed. In the acute, rapidly fatal cases following injury

the suppuration is not limited ; but in long-standing cases the abscess is

enclosed in a definite capsule, which may have a thickness of from two to

five millimetres. The pus varies much in appearance, depending upon

the age of the abscess. In early cases it may be mixed with reddish

debris and softened brain matter, but in the solitary encapsulated abscess

the pus is distinctive, having a greenish tint, an acid reaction, and a pe-

culiar odor, sometimes like sulphuretted hydrogen. The brain substance

surrounding the abscess is usually oedeniatous and infiltrated. The size

varies from that of a walnut to that of a large orange. There are cases

on record in which the cavity has occupied the greater portion of a hemi-

sphere. Multiple abscesses are usually small. In four fifths of all cases

the abscess is solitary. Suppuration occurs most frequently in the cere-

brum, and the temporo-sphenoidal lobe is more often involved than other

parts. The cerebellum is the next most common seat, particularly in con-

nection with ear-disease.

Symptoms.—Following injury or operation the disease may run an'

acute course, with fever, headache, delirium, vomiting, and rigors. The
symptoms are those of an acute meningo-encephalitis, and it may be very

difficult to determine, unless there are localizing symptoms, whether there is

really suppuration in the brain substance. In the cases following ear dis-

ease the symptoms may at first be those of meningeal irritation. There
may be irritability, restlessness, severe headache, and aggravated earache.

Other striking symptoms, particularly in the more prolonged cases, are

drowsiness, slow cerebration, vomiting, and optic neuritis. In the chronic



DISEASES OF THE NERVOUS SYSTEM.

form of brain abscess which may follow injury, otorrhcea, or local lung

trouble, there may be a latent period ranging from one or two weeks to

several months, or even a year or more. In the " silent " regions, when

the abscess becomes encapsulated there may be no symptoms whatever

during the latent period. During all this time the patient may be under

carefnl observation and no suspicion be aroused of the existence of sup-

puration. Then severe headache, vomiting, fever, set in, perhaps with

a chill. An Arab was admitted to my wards at the University Hos-

pital in a condition of profound anasmia, having been picked up by the

police in the street, covered with blood. There was a small localized area

of dulness in the third and fourth interspaces on the right side close to the

sternum, and although no tubercle bacilli were found, it was thought to

be probably a localized tuberculosis. He recovered rapidly from the anae-

mia, and within three months was strong and well. A few days before

his intended discharge he began to complain of headache, which became

aggravated. He had vomiting, fever, and gradually increasing coma. A

large solitary encapsulated abscess was found in the parieto-occipital region

of the left hemisphere, and in the middle lobe of the right lung a circum-

scribed cavity, probably bronchiectatic, surrounded by fibroid tissue and

containing a very offensive pus. So, too, after a blow upon the head or a

fracture the symptoms of the lesion may be transient, and months after-

ward cerebral symptoms of the most aggravated character may develop

The localization of the lesion is often difficult. In or near the motor
.

region there may be convulsions or paralysis, and it is to be remembered

that an abscess in the temporo-sphenoidal lobe may compress the lower

motor centres and produce paralysis of the arm and face and on the left side

cause aphasia. A large abscess may exist in the frontal lobe without caus-

ing paralysis, but in these cases there is almost always some mental dulness.

In the temporo-sphenoidal lobe, the common seat, there may be no focaliz-

ing symptoms. So also in the parieto-occipital region ;
though here eai-ly

examination may lead to the detection of hemianopia In abscess of the

cerebellum vomiting is common. If the middle lobe is affected there may

be staggering-cerebellar incoordination. Locahzmg symptoms m the

pons and other parts are still more uncertain.
^ . , rn . l,^,

Diaffnosis.-In the acute cases there is rarely any doubt, ihe His-

tory of injury followed by fever, marked cerebral symptoms, the develop-

ment of optic neuritis and rigors, delirium, and perhaps paralysis, make

the diagnosis certain. In chronic ear-disease, such cerebral ^y^^ptoms a

drowsiness and torpor, with irregular fever, supervening upon tl^J^^-^^^

of a discharge should excite the suspicion of abscess
^^^^^'^^l

in the chronic cases that difficulties arise. The symptoms resemble those

of tumor of the brain; indeed, they are those of tumor plus fever In a

patient with a history of trauma or with localized lung or pleuia t ouble

who for weeks or months has had slight headache or dizziness the on e of

a rapid fever, intense headache, and vomiting point stronglyJo_abscess.
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Macewen lays stress upon the value of percussion of the skull as an aid in

diagnosis. The note, which is uniformly dull, becomes much more reso-

nant when the lateral ventricles are distended in cerebellar abscess and in

conditions in which the vense Galeni are compressed.

It is not always easy to determine whether the meninges are involved

with the abscess. Often in ear-disease the condition is that of meningo-

encephalitis. I have already referred to a condition sometimes associated

with ear-disease, which may simulate closely cerebral meningitis or even

abscess. Indeed, Gowers states that not only may these general symptoms
be produced by ear-disease, but even distinct optic neuritis.

Treatment.—A remarkable advance has been made of late years in

dealing with these cases, owing to the impunity with which the brain can

be explored. In ear-disease free discharge of the inflammatory products

should be promoted and careful disinfection practised. The treatment of

injuries and fractures comes within the scope of the surgeon. The acute

symptoms, such as fever, headache, and delirium, must be treated by rest,

an ice-cap, and, if necessary, local depletion. In all cases, when a reason-

able suspicion exists of the occurrence of abscess, the trephine should be

applied and the brain explored. The cases following ear-disease, in which
the suppuration is in the temporo-sphenoidal lobe or in the cerebellum,

offer the most favorable chances of recovery. The localization can rarely

be made accurately in these cases, and the operator must be guided more
by general anatomical and pathological knowledge. In cases of injury the

trephine should be applied over the seat of the blow or the fracture. In

ear-disease the suppuration is most frequent in the temporo-sphenoidal

lobe or in the cerebellum, and the operation should be performed at the

points most accessible to these regions. And lastly, a most important, one

might almost say essential, factor in the successful treatment of intra-

cranial suppuration is an intelligent knowledge on the part of the surgeon

of the work and works of William Macewen.

X. CHRONIC HYDROCEPHALUS.

DefLuition.—A condition, congenital or acquired, in which there is

a great accumulation of fluid within the ventricles of the brain.

The term hydrocephalus has also been applied to the collection of fluid

between the cortex of the brain and the skull, known in this situation as

h. externus or h. ex vacuo, a condition common in cases of atrophy of the
biain substance, and perhaps caused also by meningeal cysts. A true
dropsy, however, of the arachnoid sac probably does not occur.

The cases may be divided into two groups, congenital or infantile, and
secondary or acquired.

(1) Congenital Hydrocephalus.—The enlarged head may obstruct
labor; more frequently the condition is noticed some time after birth.

62
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The cause is unknown. It has occurred in several members of the same

family.
.i i. *

The anatomical condition in these cases offers no clew to the nature ot

the trouble. The lateral ventricles are enormously distended, but the

ependyma is usually clear, sometimes a little thickened and granular, and

the veins large. The choroid plexuses are vascular, sometimes sclerotic, but

often natural-looking. The third ventricle is enlarged, the aqueduct of

Sylvius dilated, and the fourth ventricle may be distended. The quantity

of fluid may reach several litres. It is limpid and contains a trace of

albumin and salts. The changes in consequence of this enormous ven-

tricular distention are remarkable. The cerebral cortex is greatly stretched,

and over the middle region the thickness may amount to no more than a

few millimetres without a trace of the sulci or convolutions. The basal

ganglia are flattened. The skull enlarges, and the circumference of the

head of a child of three or four years may reach twenty-five or even thirty

inches. The sutures widen, Wormian bone develop in them, and the

bones of the cranium become exceedingly thin. The veins are marked be-

neath the skin. A fluctuation wave may sometimes be obtained, and

Eisher's brain murmur may be heard. The orbital plates of the frontal

bone are depressed, causing exophthalmos, so that the eyeballs cannot be

covered by the eyelids.

Convulsions may occur. The reflexes are increased, the child leams

to walk late, and ultimately in severe cases the legs become feeble ^nd

sometimes spastic. The mental condition is variable; the child may be

bright, but, as a rule, there is some grade of imbecility. The congenital

cases usually die within the first four or five years. The process may be

arrested and the patient may reach adult life. Cases of this sort are not

very uncommon. Even when extreme, the mental faculties may be

retained, as in Bright's celebrated patient. Cardinal, who lived to the age

of twenty-nine, and whose head was translucent when the sun was sh n-

ing behind him. Care must be taken not to mistake the rachitic head for

^^^mltgiUs^ distinguishes a serous meningitis from

ordi^Iry leptomeningitis and from hydrocephalus. 7^-/^-"^
come on acutely in children, with pain in the ^^-d re—
neck and signs of increased intra-cranial pressure, choked disk, slow

pu se' etc Delirium, convulsions, and local paralyses may occur. Feve

rienl In other instances the onset is more insidious the course

It chronic, and the condition is ^^^^^rf'^^,^
Anatomically a meningitis ventricularis, -^^^

f^^'^^'^^'}^^^^
(acute hydrocephalus) with a clear exudate is found.

^^^J^^^^
umor is very difficult. The lumbar puncture may -ade A fluid

with a specific gravity of 1,009, with albumin above 2 per 1,000, is suggest

ive of hydrocephalus through blood stasis.
, , , , , ^^^^dnnillv

(2) icquired Chronic Hydrocephalus. -This is stated to be occasionally
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primary (idiopathic)—that is to say, it comes on spontaneously in the
adult without observable lesion. Dean Swift is said to have died of hydro-
cephalus, but this seems very unlikely. It is based upon the statement
that " he (Mr. Whiteway) opened the skull and found much water in the
brain," a condition no doubt of 1i. ex vamio, due to the wasting associated
with his prolonged illness and paralysis. In nearly all cases there is either
a tumor at the base of the brain or in the third ventricle, which compresses
the vena3 Galeni. The passage from the third to the fourth ventricle may
be closed, either by a tumor or by parasites. More rarely the foramen of

Magendie, through M'hich the ventricles communicate with the cerebro-
spinal meninges, becomes closed by meningitis. These conditions, occur-
ring in adults, may produce the most extreme hydrocephalus without any
enlargement of the head. Even when the tumor begins early in life there
may be no expansion of the skull. In the case of a girl aged sixteen, blind
from her third year, the head was not unusually large, the ventritiles were
enormously distended, and in the Rolandic region the brain substance was
only five millimetres in thickness. A tumor occupied the third ventricle.

In a case of cholesteatoma of the floor of the third ventricle, in which the
symptoms persisted at intervals for eight or nine years, the ventricles were
enormously distended without enlargement of the skull. In other in-
stances the sutures separate and the head gradually enlarges.

The symptoms of hydrocephalus in the adult are curiously variable.
In the first case mentioned there were early headaches and gradual blind-
ness

;
then a prolonged period in which she was able to attend to her

studies. Headaches again supervened, the gait became irregular and
somewhat ataxic. Death occurred suddenly. In the other case there
were prolonged attacks of coma with a slow pulse, and on one occasion the
patient remained unconscious for more than three months. Gradually
progressing optic neuritis without focalizing symptoms, headache, and
attacks of somnolence or coma are suggestive symptoms. Cases are rare
as a result of meningitis. The only instances I have seen were two which
corresponded to the posterior meningitis of Gee and Barlow, in which,
with the distention, there was extensive chronic purulent epeudymitis.

Treatment.—Very little can be done to relieve hydrocephalus.
Medicines are powerless to cause the absorption of the fluid. More
rational is the system of gradual compression, with or without the with-
drawal of small quantities of the fluid. The compression may be made
by means of broad plasters, so applied as to cross each other on the vertex,
and another may be placed round the circumference.

Of late years puncture of the ventricles, an operation which had been
abandoned, has been revived, but when pressure symptoms are marked
Quincke's procedure may be used. He recommends puncture of the sub-
arachnoid sac betweeen the third and the fourth lumbar vertebra. At this
point the spinal cord cannot be touched. The advantages are a slower
removal of fluid and less danger of collapse. Browning (William), who
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has practised the method, recommends the use of a smooth, firm, aspi-

rating needle, No. 3, and to enter between the third and fourth lumbar

vertebra, a little to one side of the median line. In adult cases the depth

inserted is about 5 centimetres; in children 2-5 centimetres. The quan-

tity which has been removed at a sitting is from one to one and a half

ounce It has been used with success in tuberculous meningitis (p. 937),

and is certainly worth trying as a means of relief in cases of greatly in-

creased brain pressure.

Y. GENEKAL AND EUNCTIONAL DISEASES.

I. ACUTE DELIRIUM {BelVs Mania).

Deflnition.-Acute delirium running a rapidly fatal coiuse, with

slight fever, and in which post mortem no lesions are found sufficient to

account for the disease. , j-

els are reported by many old writers under the term bram fever or

nhrenMs Bellfat the time Superintendent of the MoLean Asylum de-

ferred ' aeeuraf^ly under the designation, " a form of disease resembhng

some advanced stages of mania and fever."
_

The disease may set in abruptly or he preceded by a period of irr*

bility, restlessness, and insomnia. The ment.1 symptoms devdop «tt

rapid ty and may quickly reach a grade of the most "tense 'renzy. There

are the wildest llallucinations and outbreaks
°' Jj^^

tient talks incessantly, but incoherently and umntell.gibly. No sleep is

obteined and at la.., worn out with the intensity of the muscular move-

men s the patient becomes utterly prostrated and assumes the s.ttmg or

w ™,tnre There may sometimes be definite salaam movements,

irT" wSch I w atVestphars clinic the patient incessantly

mad motrsls if working a pump handle, ^ft^r a peno oj^^^^^^^^^

Td'so^^Is tlere are seen on *e '^^^

* American Journal of Insanity, 1849.



ACUTE DELIRIUM. 981

almost uniformly fatal. The anatomical condition is practically nega-

tive, or at any rate presents nothing distinctive. There is great venous

engorgement of the vessels of the meninges and of the gray cortex. In

two cases in which I made a careful microscopic examination of the gray

matter there were perivascular exudation and leu.cocytes in the lymph

sheaths and perigangliar spaces. In the inspection of fatal cases of acute

delirium careful examination should be made of the lungs and ileum. It

should be borne in mind that in a majority of the cases dying in this

manner, there is engorgement of the bases of the lungs or even deglutition

pneumonia.

The nature of the disease is quite unknown. Some of the cases sug-

gest acute infection. Spitzka thinks that it is due to an autochthonous

nerve poison.

Diagnosis.—There are several diseases which may present identical

symptoms. As Bell remarks in his paper, the first glance in many cases

suggests typhoid fever, particularly when the patient is seen after the vio-

lence of the mania subsides. He gives two instances of this which were ad-

mitted from a general hospital. Enlargement of the spleen, the occur-

rence of spots, and the history give clews for the separation of the cases

;

but there are instances in which it is at first impossible to decide. More-

over, typhoid fever may set in with the most intense delirium. The exist-

ence of fever is the most deceptive symptom, and its combination with

delirium and dry tongue so commonly means typhoid fever that it is very

difficult to avoid error.

Acute pneumonia may come on with violent maniacal delirium and the

pulmonary symptoms may be entirely masked.

Occasionally acute urgemia sets in suddenly with intense mania, and

finally subsides into a fatal coma. The condition of the urine and the ab-

sence of fever would be important diagnostic features.

The character of the delirium is quite different from that of mania a

potu. It may be extremely difficult to differentiate acute delirium from

certain cases of cortical meningitis occurring in connection with pneu-

monia or ulcerative endocarditis, tuberculosis, or due to extension from

disease of the ear. This sets in more frequently with a chill, and there

may be convulsions.

Treatment.—Even though bodily prostration is apt to come on
early and be profound, I would not hesitate to advise, in the case of a

robust man, free venesection. It is not at all improbable that some of the

many cases of mania in which Benjamin Rush let blood with such benefit

belonged to this class of affections. Considering its remarkable calming
influence in febrile delirium, the cold bath or the cold pack should be em-
ployed. Morphia and chloroform may be administered and hyoscine and
the bromides may be tried. Krafft-Ebing states that Solivetti has ob-
tained good results by the use of ergotin. Unfortunately, as asylum re-

ports show, the disease is almost uniformly fatal.
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II. PARALYSIS AGITANS
(Parkinson's Disease; Shaking Palsy).

Definition.—A_chrpnic aflection of tlie nervous cystem, characts

by muscular_weaknesSj-tremors, and rigidity.,

""TltioTogyV—Mea are more frequently afEected than women. It rarely

occurs under forty, but instances have been reported in which the disease

began about the twentieth year. It is by no means an uncommon aSec-

tion. Direct heredity is rare, but the patients often belong to families m

which there are other nervous afiections. Among exciting causes may be

mentioned exposure to cold and wet, and business worries and anxieties

In some instances the disease has followed directly upon severe mental

shock or trauma. Cases have been described after the specific fevers.

Malaria is believed by some to be an important factor, but of this there is

no satisfactory evidence.
j. j rri.

Morbid Anatomy.— constant lesions have been found, ine

similarity between certain of the features of Parkinson's disease and those

of old age suggest that the aflection may depend up^gnji^premato seni^^

ity of certain regions ot~^^^^Onv organs do not age uniformly, but

i^^ro^ng to hereditary disposition, the process may be more rapid

than in others.
" Parkinson's disease has no characteristic lesions but on

the other hand it is not a neurosis. It has for an anatomical basis the

lesions of cerebro-spinal senility, and -^^^^^^ ^^^l^f]^'^ f^^^^^
senility in their early onset and greater intensity." (Dubief.) The im-

portant changes are doubtless in the cerebral cortex.
_

^ SymptomS.-The disease begins gradually, usually m one or other

handfand the tremor may be either constant or intermittent With this

may te associated weakness or stiffness. At first these symptoms may be

preLt only after exertion. Although the onset is slow and gradu n

nearly all cases, there are instances in which it sets m -"^^-^'^^^^'^^

or trauma. When well established the disease is very characteiistic and

1 dTa^nosis can be made at a glance. The four prominent symptoms

are tremor, weakness, rigidity, and the attitude

Tremor -This may be in the four extremities or confined to hands or

feet the head is not so commonly affected. The tremor is usuallj^marked

r he hands, and the thumb and forefinger display the motion m^e^^^^

act of rolling a pill. At the wrist there are movemen^ of P-na^-
^^^^

sunination and less marked of flexion and extension. The upper aim
supination, ana

movement is most evident at

muscles are rarely involved. In tlie legs t ie muvt;
. the

the ankle-joint, and less in the toes than m the fi^^S^^^'
. ^^^^^.Tfotato^

head is less frequent, but does occur, and is usually

The rate of oscillation is about five per second. Any

the movement. The attempt at a voluntary movemen
^^^J^^^^^^

tremor (the patient may be able to thread a needle), but it returns with
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increased intensity. The tremors cease, as a rule, during sleep, but persist

when the muscles are at repose. The writing of the patient is tremulous

and zigzag.

Weakness.—lioss of power is present in all cases, and may occur even

before the tremor, but is not very striking, as tested by the dynamometer,

until the late stages. The weakness is greatest where the tremor is most

developed. The movements, too, are remarkably slow. There is rarely

complete loss of power.

Rigidity may early be expressed in a slowness and stiffness in the vol-

untary movements, which are performed with some effort and difficulty^

,

and all the actions of the patient are deliberate. This rigidity is in all the

muscles, and leads ultimately to the characteristic

Attitude and Gait.—The head is bent forward, the back is bowed, and

the arms are held away from the body and are somewhat flexed at the

elbow-joints. The face is expressionless, and the movements of the lips

are slow. The eyebrows are elevated, and the whole expresion is immobile

or mask-like, the so-called Parkinson's mask. The voice, as pointed out

by Buzzard, is apt to be shrill and piping, and there is often a hesitancy in

beginning a sentence ; then the words are uttered with rapidity, as if the

patient was in a hurry. This is sometimes in striking contrast to the scan-

ning speech of insular sclerosis. The fingers are flexed and in the position

assumed when the hand is at rest ; in the late stages they cannot be ex-

tended. Occasionally there is overextension of the terminal phalanges.

The hand is usually turned toward the ulnar side, and the attitude some-

what resembles that of advanced cases of rheumatoid arthritis. In the

late stages there are contractures at the elbows, knees, and ankles. The

movements of the patient are characterized by great deliberation. He

rises from the chair slowly in the stooping attitude, with the head project-

ing forward. In attempting to walk the steps are short and hurried, and,

as Trousseau remarks, he appears to be running after his centre of gravity.

This is termed festination or propulsion, in contradistinction to a peculiar

gait observed when the patient is pulled backward, when he makes a num-

ber of steps and would fall over if not prevented—retropulsion.

The reflexes are normal in most cases, but in a few they are exag-

gerated.

Of sensory disturbances Charcot has noted abnormal alterations in the

temperature sense. The patient may complain of subjective sensations of

heat, either general or local—a phenomenon which may be present on one

side only and associated with an actual increase of the surface tempera-

ture, as much as 6° F. (Gowers). In other instances, patients complain

of cold. Localized sweating may be present. The mental condition rarely

shows any change.

Variations in the Symptoms.—The tremor may be absent, but the

rigidity, weakness, and attitude are sufficient to make the diagnosis. The
disease may be hemiplegic in character, involving only one side or even

one limb. Usually these are but stages of the disease.
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Diagnosis.—In well-developed cases the disease is recognized at a

glance. The attitude, gait, stiffness, and mask-like expression are points

of as much importance as the oscillations, and usually serve to separate

the cases from senile and other forms of tremor. Disseminated sclerosis

develops earlier, and is characterized by the nystagmus, and the scanning

speech, and does not present the attitude so constant in paralysis agitans.

The hemiplegic form might be confounded with post-hemiplegic tremor,

but the history, the mode of onset, and the greatly increased reflexes would

be sufficient to distinguish the two. The Parkinsonian face is of great

importance in the diagnosis of the obscure and anomalous forms.

The disease is incurable. Periods of improvement may occur, but the

tendency is for the affection to proceed progressively downward. It is a,

slqwj degenerative pilocessj2;d^h£_ca^

""Tfreatment.-—There is no method which can be recommended as

satisfactory in any respect. Arsenic, opium, and hyoscyamia may be tried,

but the friends of the patient should be told frankly that the disease is

incurable, and that nothing can be done except to attend to the physical

comforts of the patient.

Othee Foems of Teemoe.

{a) Simple Tremor.—This is occasionally found in persons in whom it

is impossible to assign any cause. It may be transient or persist for an

indefinite time. It is often extremely slight, and is aggravated by all causes

which lower the vitality.

{b) Hereditary Tremor.—G. L. Dana has reported remarkable cases ot

hereditary tremor. It occurred in all the members of one family, and

beginning in infancy continued without producing any serious changes.

(c) Senile Tremor.—With advancing age ti-emulousness during mus-

cular movements is extremely common, but is rarely seen under seventy.

It is always a fine tremor,_.whi.ch_begmsmJ^^^ and often extends to

ttr^scles ofTET^k, causing slight movement of the head.

{d) Toxic tremor is seen chiefly_as_an effect ofJobaccOj^cohol,^

merilBrvr^re" rarely in arsenical or opium poisoning. Inelderly men

^0 smoke much it may be entirelydue to the tobacco. the com-

nI^^^;^irf^'^f^WT™e i^^^^ tremof, which occurs only on move-

ment'and-liai- considerable range. Lead tremor will be considered in

speaking of lead poisoning, of which it constitutes a very important

'^"^fe) Hysterical tremor, which usually occurs under circumstances which

make the diagnosis easy, will be considered in the section on hysteria.
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III. ACUTE CHOREA
{Sydenham's Chorea; St. Vitus's Dance).

Dej3.llitioii.—A disease chiefly affecting children, characterized by-

irregular, involuntary contraction of the muscles, a variable amount of

psychical disturbance, and a remarkable liability to acute endocarditis.

We shall speak here only of Sydenham's chorea. Senile chorea, chronic

chorea, the prehemiplegic and post-hemiplegic forms, and rhythmic chorea

are totally different affections.

Etiology.

—

Sex.—Of 554 cases which I have analyzed from the

Philadelphia Infirmary for Diseases of the ISTervous System, seventy-one

per cent were in females and twenty-nine per cent in males. After pu-

berty the percentage in females increases.

Age.—The age incidence in 522 cases was as follows: In the first

decade, 201 ; in the second decade, 248 ; in the third decade, 10 ; in the

fourth decade, 1 ; above the fourth decade, 2. In the cases under twenty

years the following is the age incidence in the hemidecades : In the first

hemidecade, 33 ; in the second hemidecade, 168 ; in the third hemi-

decade, 212 ; in the fourth hemidecade, 52.

Station.—While the disease affects children of all grades of society, it

is more common among the lower classes.

Race.—Chorea is rare in the negro, and is almost unknown in the na-

tive races of this continent.

Seasonal Relations.—Morris J. Lewis has analyzed 437 separate attacks

with reference to this point. Throughout December, January, and Feb-

ruary the cases increase. There is a fall in April, a rise through May and

July, and then a steady fall until October. The cases are most numerous

when the mean relative humidity and barometric pressure are low.

Rheumatism.—A causal relationship between rheumatism and chorea

has been claimed by many since the time of Bright. The English and
French writers maintain the closeness of this connection, and Koger goes

so far as to regard the disease in all cases as a manifestation of rheuma-

tism. On the other hand, German authors, as a rule, regard the connec-

tion as by no means very close. Of 554 cases which I have analyzed, in

15-5 per cent there was a history of rheumatism in the family. In 88

cases, 15-8 per cent, there was a history of articular swelling, acute or; sub-

acute. In 33 cases there were pains, sometimes described as rheumatic,

in various parts, but not associated with joint trouble. If we regard all

such cases as rheumatic and add them to those with manifest articular

trouble, the percentage is raised to nearly twenty-one.

We find two groups of cases in which acute arthritis is present in

chorea. In one, the arthritis antedates by some months or years the onset

of the chorea, and does not recur before or during the attack. In the

other group, the chorea sets in with or follows immediately upon the acute
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arthritis. In some instances it is impossible to decide whether the joint

trouble or the movements come first. It is difficult to differentiate the

cases of irregular pains without definite joint affection. It is probable

that many of them are rheumatic, and yet I think it would be a mistake

to regard as such all cases in children in which there are complaints of

vague pains in the_bones or muscles—so -called growing pains^ It should

iTiver bel5?gotten, however, that a slight articular swelling may be the

sole manifestation of rheumatism in a child—so slight, indeed, that the

disease may be entirely overlooked. The statistics of the Collective In-

vestigation Committee of the British Medical Association, based upon 439

cases, give twenty-six per cent of antecedent joint affection, and if the

cases of vague pains believed to be rheumatic are added, the percentage

is raised to thirty-two. In this country rheumatism is not so common m
children as in England. Of the last 144 cases of the Infirmary series,

almost every one of which I saw personally, and in which the most minute

inquiries were made about rheumatism, there were only 25 cases with

articular pains or swelling, and in only 6 had there been acute inflamma-

tory rheumatism. The question may reasonably be asked. Do these ar-

ticular affections of chorea belong to true rheumatism? Are they not

analogous to the joint troubles of scarlet fever, puerperal fever and gon-

orrhoea, which no one now regards as truly rheumatic? They have been

spoken of by French writers as choreic arthropathies.

iTmr^^Zisease.-Endocarditis is believed by some writers to be the

cause of the disease. The particles of fibrin and vegetations from the

valves pass as emboli to the cerebral vessels. On this view, which we shall

discuss later, chorea is the result of an embolic process occurring m the

cpurse of a rheumatic endocarditis.

Infectious Z>iseflses.-Scarlet fever with arthritic manifestations may

be a direct antecedent. It may be mentioned that a history of this disease

occurred in 141 cases, or about twenty-five per cent. Sturges states that

a history of previous whooping-cough occurs more frequently m choreic

than in other children, but I find no evidence of this in the Infirmary

records. With the exception of rheumatic fever, there is no intimate

relationship between chorea and the acute diseases incident to childhood.

It may be noted in contrast to this that the so-called canine chorea is

a common sequel of distemper. Chorea has been known to develop in

the course of an acute pyemia, and to follow gonorrhoea and puerperal

Kinnicutt and others have reported cases of chorea in malarial fevers,

but the association was probably accidental, not causal. Anaemia is less

often an antecedent than a sequence of chorea, and though cases deve op

In children who are ana3mic and in poor health, this is by no means the

rule. Chorea may develop in chlorotic girls at puberty.

Pregnancy.-G\iore^ may occur during pregnancy-most o^^n dun

the first five months. It is more common in a first pregnancy, and is raie
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in women over twenty-five years of age. The disease is usually severe,

and maniacal symptoms may develop. Occasionally it. comes on after an

abortion or after delivery at term.

A tendency to the disease is found in certain families. In eighty cases

there was a history of attacks of chorea in other members. In one instance

both mother and grandmother had been affected. High-strung, excitable,

nervous children are especially liable to the disease. Fright is considered

a frequent cause, but in a large majority of the cases no^ close connection

exists between the fright and the onset of the disease. Occasionally the

attack sets in at once. Mental worry, trouble, a sudden grief, or a scold-

ing may apparently be the exciting cause. The strain of education, par-

ticularly in girls during the third hemidecade, is a most important factor

in the etiology of the disease. Bright, intelligent, active-minded girls

from^ten to fourteen^ ambitious to do well at school, often stimulated

inTheiT efforts byTeachers and parents, form a large contingent of the

cases of chorea in hospital and private practice. Sturges has called

special attention to this school-made chorea as one serious evil in our

modern method of forced education. Imitation, which is mentioned as

an exciting cause, is extremely rare, and does not appear to have influ-

enced the onset in a single case in the Infirmary records.

The disease may rapidly follow an injury or a slight surgical opera-

tion. Keflex irritation was believed to play an important role in the

disease, particularly the presence of worms or genital irritation ;
but I

have met with no instance in which the disease could be attributed to

either of these causes. Local spasm, particularly of the face—the habit

chorea of Mitchell—may be associated with irritation in the nostrils

and adenoid growths in the vault of the pharynx, as pointed out by

Jacobi.

It has been claimed by Stevens that ocular defects lie at the basis of

many cases of chorea, and that with the correction of these the irregular

movements disappear. The investigations of De Schweinitz show that

ocular defects do not occur in greater proportion in choreic than in other

children. A majority of the cases in which operation has been followed

by relief have been instances of tic, local or general.

Morbid Anatomy and Pathology.—No constant lesions have

been found in the nervous system in acute chorea. Vascular changes,

such as hyaline transformation, exudation of leucocytes, minute hemor-

rhages, and thrombosis of the smaller arteries, have been described.

Embolism of the smaller cerebral vessels has been found, as might be

expected in a disease with which endocarditis is so frequently associated

;

and, based upon this fact, Kirkes and others have supported what is

. known as the embolic theory of the disease. Endocarditis is by far the

most frequent lesion in Sydenham's chorea. With no disease, not except-

ing rheumatism, is it so constantly associated. I have collected from

y recent literature (to July, 1894) the records of 73 autopsies ; there werei
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/

63 with endocarditis * The endocarditis is usually of the simple variety,

but the ulcerative form has occasionally been described.

We are still far from a solution of all the problems connected with

chorea. Unfortunately, the word has been used to cover a series of totally

diverse disorders of movement, so that there are still excellent observers

who hold that chorea is only a symptom, and is not to be regarded as an

etiological unit. The chorea of childhood, the disease which Sydenham

described, presents, however, characteristics so unmistakable that it must

be regarded as a definite, substantive affection. We cannot discuss fully,

but only indicate briefly, certain of the theories which have been advanced

with regard to it. The most generally accepted view is that it is afunc-

tional brain disorderj^ectiiig_t^ controlling the motor

I apparai:us,liirinsteHUty^f^ brought about,j)ne supposes by

\ hylDerSa, anoFEer"^y'an» a third_bxi[;sychical influencesjji fourth

\
bfifritatibn, centric or peripheric. Of the actual nature of this derange-

m^ent we know nothing, nor, indeed, whether the changes are primary arid

the result of a faulty action of the cortical cells or whether the impulses

^are secondarily disturbed in their course down the motor path. The pre-

dominance of the disease in females, and its onset at a time when the

education of the brain is rapidly developing, are etiological facts which

Sturges has urged in favor of the view that choreajs an .expression_of

functional instability of the nerve-centres.
_

:

_

"^^The embolic theory originally advanced by Kirkes has a solid basis of

fact, but it is not comprehensive enough, as all of the cases cannot be

brought within its limits. There are instances without endocarditis and

without, so far as can be ascertained, plugging of cerebral vessels
;
and

there are also cases with extensive endocarditis in which the histological

examination of the brain, so far as embolism is concerned, was negative.

In favor of the embolic view is the experimental production in animals of

chorea by Rosenthal, and later by Money, by injecting fine particles into

the carotids of animals.

Lately, as indeed might be expected, a microbic origin has been sought

for, and, however improbable such a theory looks at first sight, the case

of tetanus gives a warrant, at least, to speculation and investigation m
this direction. Nothing definite has yet been determined. In favor of

this view it has been urged, as it is impossible to refer the chorea to endo-

carditis or the endocarditis in all cases to rheumatism, that both have

their origin in a common cause, some infectious agent, which is capable

also, in persons predisposed, of exciting articular disease. Cases have been

reported in scarlet fever with arthritic manifestations, m puerperal fever,

and rheumatism, also after gonorrhoea, and such facts are suggestive at

least of the association of the disease with infective processes. Possibly,

as has been suggested by some writers, the paralytic conditions associated

* Osier, Chorea and Choreiform Affections, 1894.
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with chorea may be analogous to those which occur in typhoid and cer-

tain of the infectious diseases. On the other hand, there are conditions

extremely difficult to harmonize with this view. Thejrominentps^^

element is certainly one of the most serious objections, since there canbe

^^doubt that ordinary chorea may rapidly follow ^ fright or a sudden

emotion.

""Symptoms.—Three groups of cases may be recognized—the mild,

severe, and maniacal chorea.

Mild Chorea.—In this the affection of the muscles is slight, the

speech is not seriously disturbed, and the general health not impaired.

Premonitory symptoms are shown in restlessness and inability to sit still,

a condition well characterized by the term " fidgets." There are emo-

tional disturbances, such as crying spells, or sometimes night-terrors.

There may be pains in the limbs and headache. Digestive disturbances

and ansemia may be present. A change in the temperament. is frequently

noticed, and a docile, quiet child may become cross and irritable. After

these symptoms have persisted for a week or more the characteristic in-

voluntary movements begin, and are often first noticed at the table, when

the child spills a tumbler of water or upsets a plate. There may be only

awkwardness or slight incoordination of voluntary movements, or constant

irregular clonic spasms. The jerky, irregular character of the movements

differentiates them from almost every other disorder of motion. In the

mild cases only one hand, or the hand and face, are affected, and it may

not spread to the other side.

In the second grade, the severe form, the movements become general

and the patient may be unable to get about or to feed or undress herself,

owing to the constant, irregular, clonic contractions of the various muscle

groups. The speech is also affected, and for days the child may not be

able to talk. Often with the onset of the severer symptoms there is loss

of power on one side or in the limb most affected.

The third and most extreme form, the so-called maniacal chorea, or

chorea insaniens, is truly a terrible disease, and may develop out of the

ordinary form. These cases are more common in adult women and may

develop during pregnancy.

Chorea begins, as a rule, in the hands and arms, then involves the face,

and subsequently the legs. The movements may be confined to one side

—hemichorea. The attack begins oftenest on the right side, though oc-

casionally it is general from the outset. One arm and the opposite leg

may be involved. In nearly one fourth of the cases speech is affected

;

when slight this is only an embarrassment or hesitancy, but in other in-

stances it becomes an incoherent jumble. In very severe cases the child

will make no attempt to speak. The inability is in articulation rather

than in phonation. The lips and tongue are concerned in the defect.

Occasionally the inspiratory muscles are involved, even when the speech is

not at all affected, ^ind sobbing and sighing may result. Paroxysms of
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panting and of hard expiration may occur, or odd sounds may be pro-

duced. As a rule the niovements cease during sleep.

A prominent symptom~is"rnuscular weakness, usually no more than a

condition of paresis. The loss of power is slight, but the weakness may

be shown by an enfeebled grip or by a dragging of the leg or limping. In

his original account Sydenham refers to the " unsteady movements of one

of the legs, which the patient drags." There may be extreme paresis with

but few movements—the paralytic chorea of Todd. Occasionally a local

paralysis or weakness remains after the attack.

It is doubtful whether choreic spasms extend to the muscles of organic

life. The rapid action and disturbed rhythm of the heart present nothing

peculiar to the disease, and there is no support for the view that irregular

contractions occur in the papillary muscles.

Heart Sjmptoras.—Murotic.—As so many of the subjects of chorea

are nervous girls, it is not surprising that a common symptom is rapidly

acting heart. Irregularity, however, is not so special a feature in chorea

as' rapidity. The patients seldom complain of pain about the heart.

Hcemic Murmurs.—V^ith anaemia and debility, not uncommon asso-

ciates of chorea in the third and fourth week, we find a corresponding

cardiac condition. The impulse is diffuse, perhaps wavy in thin children.

The carotids throb visibly, and in the recumbent posture there may be

pulsation in the cervical veins. On auscultation a systolic murmur is

heard at the base, perhaps, too, at the apex, soft and blowing in quality.

Endocarditis.—As in rheumatism, so in chorea, acute valvulitis rarely

gives evidence of its presence by symptoms. It must be sought, and clin-

ical experience has shown that it is usually associated with murmurs at

one or other of the cardiac orifices.

For the guidance of the practitioner the following statements may be

made:

(1) In thin, nervous children a systolic murmur of soft quality is ex-

tremely common at the base, particularly at the second left costal cartilage,

and is probably of no moment.

(2) A systolic murmur of maximum intensity at the apex, and heard

also along the left sternal margin, is not uncommon in anfemic, enfeebled

states, and does not necessarily indicate either endocarditis or insuffi-

ciency. ,

(3) A murmur of maximum intensity at apex, with rough quality, ana

transmitted to axilla or angle of scapula, indicates an organic lesion of

the mitral valve, and is usually associated with signs of enlargement of the

heart. , . , ,

(4) When in doubt it is much safer to trust to the evidence of eye

and hand than to that of the ear. If the apex beat is in the normal posi-

tion, and the area of dulness not increased vertically or to the right ot tne

sternum, there is probably no serious valvular disease.

(5) The endocarditis of chorea is almost invariably of the simple or
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warty form, and in itself is not dangerous ; but it is apt to lead to those

sclerotic changes in the valve which produce incompetency. Of 140 pa-

tients examined more than two years after the attack,* I found the heart

normal in 51 ; in 17 there was functional disturbance, and 72 presented

signs of organic heart-disease.

(6) Pericarditis is an occasional complication, of chorea, usually in

cases with well-marked rheumatism.

Senso7"y Dishirlances.—Pain in the afEected limbs is not common.

Occasionally there is soreness on pressure. There are cases, usually of

hemichorea, in which pain in the limbs is a marked symptom. Weir

Mitchell has spoken of these as painful choreas. The pain may be quite

apart from any arthritic complications. Tingling and pricking sensations

and numbness are found occasionally. Anaesthesia is very uncommon.

Tender points along the lines of emergence of the spinal nerves or along

the course of the nerves of the limbs are rare. The French writers have

compared these to the hysterogenic points in hysteria, and have also

described in certain cases ovarian tenderness. Headache may be a very

troublesome symptom.

Psychical disturbances are common, though in a majority of the cases

slight in degree. Irritability of temper, marked wilfulness, and emotional

outbreaks may indicate a complete change in the character of the child.

There is deficiency in the powers of concentration, the memory is en-

feebled, and the aptitude for study is lost. Rarely there is progressive

impairment of the intellect with termination in actual dementia. Acute

melancholia has been described (Edes). Hallucinations of sight and hear-

ing may occur. Patients may behave in an odd and strange manner and

do all sorts of meaningless acts. By far the most serious manifestation of

this character is the maniacal delirium, occasionally associated with the

very severe cases

—

chorea insaniens. Usually the motor disturbance in

these cases is aggravated, but it has been overlooked and patients have

been sent to an asylum.

The psychical element in chorea is apt to be neglected by the practi-

tioner. It is always a good plan to tell the parents that it is not the

muscles alone of the child which are affected, but that the general irrita-

bility and change of disposition, so often found, really form part of the

disease.

Tho condition of the reflexes in chorea is usually normal. Sinkler

made observations at the Philadelphia Infirmary in 50 cases with the fol-

lowing results : In 26 the knee-jerk was normal, in 15 it was diminished

in degree, and in 9 it could not be obtained. Trophic lesions rarely occur

in chorea unless, as some writers have done, we regard the joint troubles

as arthropathies occurring in the course of a cerebro-spinal disease.

Fever is not, as a rule, present in chorea unless complications exist.

* Monograph on Chorea, 1894.
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There may be the most intense and violent movements without any rise

of temperature. I have seen instances, however, in which without appar-

ently any visceral or articular disturbances there was slight daily fever.

II. A. Hare states that in monochorea the temperature on the affected

side may be elevated ; but this is not an invariable rule. Fever is found

with an acute arthritis, when there is marked endocarditis or pericarditis,

though the former may certainly occur with little if any rise in tempera-

ture, and in the cases of maniacal chorea, in which the fever may range

from 102° to 104°.

Cutaneous Affections.—"n^Q pigmentation, which is not uncommon, is

due to the arsenic. Herpes zoster occasionally occurs. Certain skm erup-

tions, usually regarded as rheumatic in character, are not uncommon.

Erythema nodosum has been described and I have seen several cases with

a purpuric urticaria. There may, indeed, be the more aggravated condi-

tion of rheumatic purpura, known as Schonlein's peliosis rheumatica.

Subcutaneous fibrous nodules, which have been noted by English observers

in many cases of chorea, associated with rheumatism, are extremely rare

in this country.
i

• xi.

Duration and Termination.-Erom eight to ten weeks is the

average duration of an attack of moderate severity. Cases may be so mild

as to get well in two or three weeks; on the other hand, there may be

found at every clinic for diseases of the nervous system choreic patients

who have been under treatment for three, four, or even six months.

Chronic chorea rarely follows the minor disease which we have been con-

sidering. The cases described under this designation m children are .

usually instances of cerebral sclerosis or Friedreich's ataxia; but occa-

sionally an attack which has come on in the ordinary way persists for

months or years, and recovery ultimately takes place. A slight grade of

chorea, particularly noticeable under excitement, may persist for months

in nervous children.

The tendency of chorea to recur has been noticed by all writers since

Svdenham first made the observation. Of 410 cases analyzed for this pur-

pose, 240 had one attack, 110 had two attacks, 35 three attacks, 10 four

attacks, 12 five attacks, and 3 six attacks. The recurrence is apt to_be

vernal. Eheumatism seems to favor this tendency ;
of 60 cases m which

there were three or more attacks, there was a history of articular disease

in 11, a much higher percentage than in cases with on]y one or two a -

tacks The occurrence of heart-disease has been thought to increase t^iis

liability, but I think it is the other way-recurrences tend to induce endo-

carditis and valvular disease.
r.,,f.' ^m.nrt

Recovery is the rule in children. The statistics « .out-patients depar

ments are not favorable for determining the mortality ^ -
;f^^^^^^

mate is that of the Collective Investigation Committee of th<3 ^int

Medical Association, in which 9 deaths were reported among 4o9 cases,

about two per cent.
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The paralysis rarely persists. Mental dulness may be present for a

time, but usually passes away
;
permanent impairment of the mind is an

exceptional sequence.

Diagnosis.—There are few diseases which present more character-

istic features, and in a majority of instances the nature of the trouble is

recognized at a glance ; but there are several affections in children which
may simulate and be mistaken for it.

(a) Multiple and diffuse cerebral sclerosis. The cases are often mis-

taken for ordinary chorea, and have been described in literature as cJiorea

spastica.

There are doubtless chronic changes in the cortex. As a rule, the

movements are readily distinguishable from those of true chorea, but the

simulation is sometimes very close; the onset in infancy, the impaired

intelligence, increased reflexes, and in some instances rigidity and the

chronic course of the disease, separate them sharply from true chorea.

(b) Friedreich's ataxia. Cases of this well-characterized disease were
formerly classed as chorea. The slow, irregular, incoordinate movements,
the scoliosis, scanning speech, the early talipes, the nystagmus, and the

family character of the disease are points which should render the diag-

nosis easy.

(c) In rare cases the paralytic form of chorea may be mistaken for

polio-myelitis or, when both legs are affected, for paraplegia of spinal

origin
; but this can only be the case when the choreic movements are very

slight.

(d) Hysteria may simulate chorea min,Qr most closely, and unless there

are other manifestations it may Ije impossible to make a diagnosis. Most
commonly, however, the movements in the so-called hysterical chorea are

rhythmic and differ entirely from those of ordinary chorea.

(e) As mentioned above, the mental symptoms in maniacal chorea may
mask the true nature of the disease and patients have even been sent to

the asylum.

Treatment.—Abnormally bright, active-minded children belonging

to families with pronounced neurotic taint should be carefully watched
from the ages of eight to fifteen and not allowed to overtax their mental
powers. So frequently in children of this class does the attack of chorea
date from the worry and stress incident to school examinations that the

competition for prizes or places should be emphatically forbidden.

The treatment of the attack consists largely in attention to hygienic

measures, with which alone, in time, a majority of the cases recover. Par-
ents should be told to scan gently the faults and waywardness of choreic

children. The psychical element, strongly develoj)ed in so many cases,

is best treated by quiet and seclusion. The child should be confined to
bed in the recumbent posture and mental as well as bodily quiet enjoined.
In private practice this is often impossible, but with well-to-do patients
the disease is always serious enough to demand the assistance of a skilled

63
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nurse. Toys and dolls should not be allowed at first, for the child should

be kept amused without excitement. The rest allays the hyper-excitabil-

ity and reduces to a minimum the possibility of damage to the valve seg-

ments should endocarditis exist. Time and again have I seen very severe

cases which had resisted treatment for weeks outside a hospital become

quiet and the movements subside after two or three days of absolute rest

in bed. . ,

The child should be kept apart from other children and, if possible,

from other members of the family, and should see only those persons

directly concerned with the nursing of the case. Though irksome and

troublesome to carry out, this is an important part of the treatment. In

the latter period of the disease daily rubbings may be resorted to with

great benefit.
,. , ^ -t-u 4.t,„

The medicinal treatment of the disease is unsatisfactory; with the

exception of arsenic, no remedy seems to have any influence m con-

trolling the progress of the afEection. Without any specific action, i

certainly does good in many cases, probably by improviug the general

nutrition. It is conveniently given in the form of Fowler's solution, and

the good effects are rarely seen until maximum doses are taken^ it may

be given as Martin originally fdvised (1813) ; he began " with lye_drops

and increased one drop every day, until it might begin to disagree with

the stomach or-bowels." When the dose of fifteen mmims is reach d t

may be continued for a week, and then again increased, it necessary, eveiy

day or two, until physiological effects are manifest. On tl- occurren

of these the drug should be stopped for three or four days. The practice

0 resuming the administration with smaller doses is rare y necessary as

i r n^e is'usually established and we can begin with the dose -hi^h 1-

child was taking when the symptoms of saturation occurred. I have

frequently given as much as twenty-five minims three times a day. TJsu-

ally thf Igns of saturation are trivial but plain, and I have never seen any

m effects from the large doses, but I have heard recently of acaseof

a sen"^^^^^^^ due to the administration of Fowler's solution m chorea

^^Ih^meTicHes, sti-ychnine, the zinc compounds, niti-ate of silver,

bromldeS plssium, belM^^^^^ chloral, and especially cimicifuga, have

been recommended, and may be tried in obstinate cases

For its tonic effect electricity is sometimes useful ;
but it is not neces^

sary as a outine treatment. The question of g^^stics is an important

ment of the romping, violent play is very prejudicial

Other points in treatment may be mentioned. It is important to re u

late the bowels and to attend carefully to the digestive functions. For

the anemia so often present preparations of _ironjtre_ii£i^^
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In the severe cases with incessant movements, sleeplessness, dry tongue,

and delirium, the important indication is to procure rest, for which pur-

pose chloral may be^freely giveUj and, if necessary, morphia. Chloroform

inhalations may be necessary to subdue the intensity of the paroxysms,

but the high rate of mortality in this class of cases illustrates how often

our best endeavors are fruitless. The wet pack is sometimes very sooth-

ing and should be tried. As these patients are apt to sink rapidly into a

low typhdid state with heart weakness, a supporting treatment is required

from the outset.

Cases are found now and then which drag on from month to month
without getting either better or worse and resist all modes of treatment.

Change of air and scene is sometimes followed by rapid improvement, and

in these cases the treatment by rest and seclusion should always be given a

full trial.

In all cases care should be taken to examine the nostrils, and glaring

ocular defects should be properly corrected either by glasses or, if neces-

sary, by operation.

After the child has recovered from the attack, the parents should be

warned that return of the disease is by no means infrequent, and is par-

ticularly liable to follow overwork at school or debilitating influences of

any kind. These relapses are apt to occur in the spring. Sydenham ad-

vised purging in order to prevent the vernal recurrence of the disease.
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IV. OTHER AFFECTIONS DESCRIBED AS CHOREA.

la) Chorea Major; Pandemic Chorea—The common name, St. Vitus's

dance appTfea to chorea- has come to us from the middle ages when

under the influence of religious fervor there were epidemics chai-actenzed

h, great excitement, gesticulations, and dancing. For the relief o these

symptoms, when excessive, pilgrimages were made, and m the Rhenish

provinces particularly to the Chapel of St. Vitus m Zeberu. Epidemic

of this sort have occurred also during this century, and description of

them among the early settlers in Kentucky have been grven by Eoberteon

and Yandell. It was unfortunate that Sydenham applied the term choiea

to an aileetion in children totally distinct from this chorea n^"!".

is ?°.vi.M.v^n̂ hvsterieal manifestation under the jnfluenoe of religious

n^it Spasm (Habit Chorea); Convulsive Tic (of the French^

Two groups of cases may be recognized under the designation of habit

spasm-one in which there are simply localized spasmodic movements and

he other in which, in addition to this, there are explosive ntterairees and

psychical symptoms, a condition to which French wrrt^rs have given the

Tl) ffrr^;L.-This is found chiefly in childhood, most frequently

Inrir stom sefen to fourteen years of ago (Mitchell) In its simplest

Z there is a sudden, quick contraction of certain of ^e fac^l niusck^

such as rapid winking or drawing of the month to one s de, o, the ned.

niuscles ate involved and there are
-^^^-'^^'^K'^'^'Z^^Itl^^l

The head is given a sudden, quick shake and at the

"^'^^i^'
wink A not infrequent form is the shrugging of one shouldei. uie

r,mace or riovement is repeated at irregular intervals, and ,s much aggn.-™™ emotion. A short inspiratory snifl is not an uncommon ymp-

tom. The oases are found most frequently in children wdro aje out o

sorts," or who have been growing rapidly, or who have

ency to neurotic disorders. Allied to or associated - * '^^^
™

the curious tricks of children. A boy at my chnic ™^ "

few moments of putting the middle fi"fV"*f'^rr Mfy Me-
at the same time pressing his nose with the foreflng .

^a «

ridge is said to have had a somewhat similar rick, »" ^ '"^

^^^^^^^^^
In all these oases the habits of the child ^h""" •>«^™

1^^^^^^^^

nose and vault of the pharynx thoroughly inspected, and the eyes accurately
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tested. As a rule the condition is transient, and after persisting for a few

months or longer gradually disappears. Occasionally a local spasm persists

—twitching of the eyelids, or the facial grimace.

(2) Tic Gonvulsif {Gilles de la Tourette's Disease).—Tim remarkable

affection, often mistaken for chorea, more frequently for habit spasm,

is really a psychosis allied to hysteria, though in certain of its aspects it

has the features of monomania. The disease begins, as a rule, in young

children, occurring as early as the sixth year, though it may develop after

puberty. There is usually a markedly neurotic family history. The

special features of the complaint are :

{a) Involuntary muscular movements, usually aiiecting the facial or

brachial muscles, but in aggravated cases all the muscles of the body may

be involved and the movements may be extremely irregular and violent.

{V) Explosive utterances, which may resemble a bark or an inarticulate

cry. A word heard may be mimicked at once and repeated over and over

again, usually with the involuntary movements. To this the term echo-

lalia has been applied. A much more distressing disturbance in these

cases is coprolalia, or the use of bad language. A child of eight or ten

may shock its mother and friends by constantly using the word da7nn

when making the involuntary movements, or by uttering all sorts of ob-

scene words. Occasionally actions are mimicked

—

echohinesis.

(c) Associated with some of these cases are curious mental disturb-

ances ; the patient becomes the subject of a form of obsession or a fixed

idea. I was consulted recently about a young girl in whom the spasms

were very slight, amounting only to twitching of the eyes and slight jerkr

ing of the shoulder, but who had a most pronounced grade of the fixed idea|

known as aritlimomania. Almost every action, even the most trifling,!

was preceded by the counting of a certain number of figures. Before she /

went to bed she had to tap her heel upon the side of the bedstead a cer-
j

tain number of times ; before drinking the tumbler had to be rotated

eight or ten times, and then when set down again the same act was re-

peated. Before opening the door a certain number of knocks had to be

given. The greatest difficulty was experienced in getting her to brush

her hair, as it took her so long to count the necessary number of figures

before she began. In other cases the fixed idea takes the form of the im-

pulse to touch objects, or it is a fixed idea about words—onomatomania.

Aecording to Guinon, who has written an exhaustive article upon it in

the Dictionnaire *Bncyclopedique, the prognosis is bad.

The disease is well marked and readily distinguished from ordinary

chorea. The movements have a larger range and are explosive in charac-

ter. Tourette regards the coprolalia as the most distinctive feature of the

disease.

(c) Saltatoric Spasm {Latah; MyriacMt ; Jumpers).—Bamberger has
described a disease in which when the patient attempted to stand there
were strong contractions in the leg muscles, which caused a jumping or
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springing motion. This occurs only when the patient attempts to stand.

The aflection has occurred in both men and women, more frequently in the

former, and the subjects have usually shown marked neurotic tendencies.

In many cases the condition has been transitory ; in others it has per-

sisted for years. Eemarkable afiections similar to this in certain points

occur as a sort of endemic neurosis. One of the most striking of these

occurs among the " jumping Frenchmen " of Maine and Canada. As de-

scribed by Beard and Thornton, the subjects are liable on any sudden emo-

tion to jump violently and utter a loud cry or sound, and will obey any

command or imitate any action without regard to its nature. The con-

dition of echolalia is present in a marked degree. The " jumpmg " pre-

vails in certain families.

A very similar disease prevails in parts of Russia and in Java, where it is

known by the names of myriachit and latah, the chief feature of which is

mimicry by the patient of everything he sees or hears.

(d) Chronie Chorea {Huntingdon's Chorea).—An affection character-

ized by irregular movements, disturbance of speech, and gradual demenlA.

It is frequently hereditary. The disease has no connection with Sydenham s

chorea, and it is unfortunate that the term was applied to it. It was de-

scribed by Huntingdon, of Pomeroy, Ohio, at the time a practitioner on

Long Island, and he gave in three brief paragraphs the salient points m

connection with the disease-namely, the hereditary nature, the associa-

tion with psychical troubles, and the late onset-between the thirtieth and

fortieth years. The disease seems common in this country, and many

cases have been reported by Clarence King, Sinkler and others. I have

seen it in two Maryland families within the past two years. Under the

term chronic chorea may be grouped l^^^'^.'^f^^^

cases which come on without family disposition, either at ^^^^d |^e^

more commonly, in the aged-senile chorea. It is doubtful wh the^^^^^

cases in children with chronic choreiform movements often
.^^j;^J^^^^^

weakness and spastic condition of the legs, should go into ^--«en
The hereditary cliaracter of the disease is very striking, and it has been

traced through four or five generations. Huntingdon s "
father also physicians, had treated the disease m the family wh ch he de-

sfrllel An identical'affection occurs without any^^^^^^^
The affe of onset is late, rarely before the thirtieth or the thirty-fifth 3

ear.

The symptoms are ;ery characteristic. Tlie

usually first seen in the hands, and the patient ^-^^ ^^^S^^*^^^^^^^^

forming delicate manipulations or in writing. When -^l^
^^^^^^^^^^^^

movements are disorderly, irregular, incoordinate rather than
^^^^^^ ^'

have not the sharp, brusque motion of S^^^
J^ ^^^^^^^^^

there are slow, involuntary grimaces. In a well-developed case the gait

irregular, swaying, and somewhat like that of a drunl«n^^Thespeech

» For complete literature, see Huet, de la Choree Chronique, Paris, 1889.
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is slow and difficult, the syllables are badly pronounced and indistinct, but

not definitely staccato. The mental impairment leads finally to dementia.

Very few post-mortems have been made. !N"o characteristic lesions have

been found. Atrophy of the convolutions, chronic meningo-encephalitis,

and vascular changes have usually been present, the conditions which one

-R^ould expect to find in a chronic dementia. These existed in an autopsy

which I had on one of my cases. Oppenheim and Hoppe have described

in two cases a miliary disseminated encephalitis of the cortical and sub-

cortical regions, particularly of the motor zone. The affection is evi-

dently a neuro-degenerative disorder, and has no connection with the

simple chorea of childhood.

(e) Rhythmic or Hysterical Chorea.—This is readily recognized by the

rhythmical character of the movements. It may affect the muscles of the

abdomen, producing the salaam convulsion, or involve the sterno-mastoid,

producing a rhythmical movement of the head, or the psoas, or any group

of muscles. In its orderly rhythm it resembles the canine chorea.

V. INFANTILE CONVULSIONS {Eclampsia).

Convulsive seizures similar to those of epilepsy are not infrequent in

children and in adults. The fit may indeed be identical with epilepsy,

from which the condition differs in that when the cause is removed there

is no tendency for the fits to recur. Occasionally, however, the convul-

sions in children continue and develop into true epilepsy.

Etiology.—A convulsion in a child may be due to many causes, all

of which lead to an unstable condition of the nerve-centres, permitting of

sudden, excessive and temporary nervous discharges. The following are

the most important of them :

(1) Debility, resulting usually from gastro-intestinal disturbance. Con-

vulsions frequently supervene toward the close of an attack of entero-

colitis and recur, sometimes proving fatal. Morris J. Lewis has shown
that the death rate in children from eclampsia rises steadily with that of

gastro-intestinal disorders.

(3) Peripheral irritation. Dentition alone is rarely a cause of convul-

sions, but is often one of several factors in a feeble, unhealthy infant.

The greatest mortality;^rom convulsions is durjng the first six months, be-

fore the teeth really cut through the gums. Other irritative causes are

the overloading of the stomach with indigestible food. It has been sug-

gested that some of these cases are toxic, owing to the absorption of poi-

sonous ptomaines. Worms, to which convulsions are so frequently attrib-

uted, probably have little influence. Among other sources possible are

phimosis and otitis.

(3) Rickets. The observation of Sir William Jenner upon the associa-

tion of rickets and convulsions has been amply confirmed. The spasms
may be laryngeal, the so-called child-crowing, which, though convulsive in
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nature, can scarcely be considered with eclampsia. The influence of this

condition is more apparent in Europe than in this country, although

rickets is a common disease, particularly among the colored people.

Spasms, local or general, in rickets are probably associated with the con-

dition of debility and malnutrition and with cranio-tabes.

(4) Fever. In young children the onset of the infectious diseases is

frequently with convulsions, which often take the place of a chill in the

adult. It is not known upon what they depend. Scarlet fever, measles,

and pneumonia are most often preceded by convulsions.

(5) Congestion of the brain. That extreme engorgement of the blood-

vessels may produce convulsions is shown by their occasional occurrence

in severe whooping-cough, but their rarity in this disease really indi-

cates how small a part mechanical congestion plays in the production

of fits.

(6) Severe convulsions usher in or accompany many of the serious dis-

eases of the nervous system in children. In more than fifty per cent of

the cases of infantile hemiplegia the affection follows severe convulsions.

They less frequently precede a spinal paralysis. They occur with menin-

gitis, tuberculous or simple, and with tumors and other lesions of the

brain.

And, lastly, convulsions may occur immediately after birth and per-

sist for weeks or months. In such instances there has probably been

meningeal hsemorrhage or serious injury to the cortex.

The most important question is the relation of convulsions in children

to true epilepsy. In Gowers's figures of 1,450 cases of epilepsy, the attacks

began in 180 during the first three years of life. Of 460 cases of epilepsy

in children which I have analyzed, in 187 the fits began within the first

three years. Of the total list the greatest number, 74, was in the fii'st

year. In nearly all these instances there was no interruption in the con-

vulsions. That convulsions in early infancy are necessarily followed by

epilepsy in after life is certainly a mistake.

Symptoms.—The attack may come on suddenly without any warn-

ing • more commonly it is preceded by a stage of restlessness, accompanied

by twitching and pe.rhaps grinding of the teeth. It is rarely so complete

in its stages as true epilepsy. The spasm begins usually m the hands,

most commonly in the right hand. The eyes are fixed and staring oraje

rolled up The body becomes stifE and breathing is suspended for a

moment or two by tonic spasm of the respiratory muscles, in consequence

of which the face becomes congested. Clonic^onvivlsions follow, the eyes

are rolled about, the handa and arms twitch, or are flexed and extended m
rhythmical movements, the face is contorted, and the head is retracted

The attack gradually subsides and the child sleeps or passes into a state of

stupor. Following indigestion the attack may be single, but m rickets and

intestinal disorders it is apt to be repeated. Sometimes the attacks fol-

low each other with great rapidity, so that the child never rouses but dies
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in a deep coma. If the convulsion has been limited chiefly to one side

there may be slight paresis after recovery, or in instances in which the

convulsions usher in infantile hemiplegia, when the child arouses one side

is completely paralyzed. During the fit the temperature is often raised.

Death rarely occurs from the convulsion itself, except in debilitated chil-

dren or when the attacks recur with great frequency. In the so-called

hydrocephaloid state in connection with protracted diarrhoea convulsions

may close the scene.

Diagnosis.—Coming on when the subject is in full health, the at-

tack is probably due either to overloaded stomach, to some peripheral

irritation,"'OT~"occasionaTIy to trauma. Setting in with high fever and

vomiting, it may indicate the onset of an exanthem, or occasionally be the

primary symptom of encephalitis, or whatever the condition is which

causes infantile hemiplegia. When the attack is associated with debility

and with rickets the diagnosis is easily made. The carpopedal spasms

and pseudo-paralytic rigidity which are often associated with rickets,

laryngismus stridulus, and the hydrocephaloid state are usually confined

to the hands and arms and are intermittent and usually tonic. The con-

vulsions associated with tumor or which follow infantile hemiplegia are

usually at first Jacksonian in character. After the second year convulsive

seizures which come on irregularly without apparent cause and recur

wtulelhe child is apparently in good health are likelxto prove true^egi-

^^^^
'^jPrbgnosis.—Convulsions play an important part in infantile mor-

tality. In Morris J. Lewis's table of deaths in children vmder ten, 8-5 per

cent were ascribed to convulsions. West states that 22-35 per cent of

deaths under one year are caused by convulsions, but this is too high an

estimate for this country. In chronic diarrhoea convulsions are usually

of ill omen. Those ushering in fevers are rarely serious, and the same

may be said of the fits associated with indigestion and peripheral irrita-

tion.

Treatment.—Every source of irritation should be removed. If as-

sociated with indigestible food, a prompt emetic should be given, followed

by an enema. The teeth should be examined, and if_the gum is swollen,

hot, and tense,Jt_may be lancedj but never if it looks normal. When
seen at first, if the paroxysm is severe, no time should be lost by giving

a hot bath, but chloroform should be given at once, and repeated if neces-

sary. A child is so readily put under chloroform and with such a small

quantity that this precedure is quite harmless and saves much valuable

time. The practice is almost universal of putting the child into a warm
bath, and if there is fever the head may be douched with cold water. The
temperature of the bath should not be above 95° or 96°. The very hot

bath is not suitable, particularly if the fits are due to indigestion. After

the attack an ice-cap may be placed upon the head. If there is much irri-

tability, particularly in rickets and in severe diarrhoea, small doses of
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opium will be found efficacious. When the convulsions recur after the

child comes from under the influence of chloroform it is best to place it

rapidly under the influence of opium, which may be given as morphia

hypodermically, in doses of from one twenty-fifth to one thirtieth of a grain

for a child of one year. Other remedies recommended are chloral by enema,

in five-grain doses, and nitrite of amyl. Afterjhe^aitackjias .passed the

bromides are useful, of which five to eight grains may be given in a day to

a"child a year old. Eecurring convulsions, particularly if they come on

VwTthout special cause, should receive the most thorough and careful treat-

ment with bromides. When associated with rickets the treatment should

be directed to improving the general condition.

VI. EPILEPSY.

Definition.—An affection of the nervous system characterized by

-

attacks of unconsciousness, with or without convulsions.

The transient loss of consciousness without convulsive seizures is known

petit mal; the loss of consciousness with general convulsive seizures is

known -a.^'grand mcd. Localized convulsions, occurring usually without

loss of consciousness, are known as epileptiform, or more frequently as

Jacksonian or cortical epilepsy.

Etiology.—^^e.—In a large proportion of all cases the disease begins

before puberty. Of the 1,450 cases observed by Gowers, in 422 the disease

began before the tenth year, and three fourths of the cases began before

the twentieth year. Of 460 cases of epilepsy in children which I have

analyzed* the age of onset in 427 was as follows: First year, 74; second

year, 62; third year, 51; fourth year, 24; fifth year, 17; sixth year, 18;

seventh year, 19
;
eighth year, 23 ; ninth year, 17 ;

tenth year, 27
;
eleventli

year, 17 ; twelfth year, 18 ; thirteenth year, 15 ;
fourteenth year, 21

;
fif-

teenth year, 34. Arranged in hemidecades the figures are as follows

:

From the first to the fifth year, 229 ; from the fifth to the tenth year, 104

;

from the tenth to the fifteenth year, 95. These figures illustrate m a

striking manner the early onset of the disease in a large proportion of the

cases. It is well always to be suspicious of epilepsy developing in the

adult, for in a majority of such cases the convulsions are due to a local

^^^'^e'a;._No special influence appears to be discoverable in this relation

certainly not in children. Of 433 cases in my tables, 232 were males and

203 were females, showing a slight predominance of the male sex. After

puberty unquestionably, if a large number of cases are taken, the males

* Three hundred and nine cases from the records from the P'^^^^^f
^^^'f.^^^j]^^

Diseases of the Nervous System, 126 cases at the Elwyn I^^^itut^on for Peeblo.n.nd^^^

Children, and 25 from the records of -my neurological chnic at the Johns Hopkins

Hospital.
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are in excess. The figures of Sieveking and Reynolds show that the dis-

ease is rather more prevalent in females than in males.

Heredity.—Kwoh stress has been laid upon this by many authors as an

important predisposing cause, and the statistics collected give from nine to

over forty per cent. Gowers gives thirty-five per cent for his cases, which

have special value apart from other statistics embracing large numbers

of epileptics in that they were collected by him in his own practice.

In our figures it appears to play a minor role. In the Infirmary list

there were only 31 cases in which there was a history of marked neurotic

taint, and only three in which the mother herself had been epileptic. In

the Elwyn cases, as might be expected, the percentage is larger. Of the

126 there was in 32 a family history of nervous derangement of some sort,

either paralysis, epilepsy, marked hysteria, or insanity. It is interesting

to note that in this group, in which the question of heredity is carefully

looked into, there were only two in which the mother had had epilepsy,

and not one in which the father had been affected. Indeed, I was not a

little surprised to find in the list of my cases that hereditary influences .

played so small a part. I have heard this opinion expressed by certain

French physicians, notably Marie, who in writing also upon the question

takes strong grounds against heredity as an important factor in epilepsy.

While, then, it may be said that direct inheritance is comparatively un-

common, the children of neurotic families in which neuralgia, insanity,

and hysteria prevail are more liable to fall victim to the disease.

Chronic alcoholism in the parents is regarded by many as a potent pre-/^

disposing factor in the production of epilepsy. Echeverria has analyzed(5

'

572 cases bearing upon this point and divided them into three classes, of

which 257 cases could be traced directly to alcohol as a cause ; 126 cases

in which there were associated conditions, such as syphilis and trauma-

tism ; 189 cases in which the alcoholism was probably the result of the

epilepsy. Figures equally strong are given by Martin,* who found in 150

insane epileptics 83 with a marked history of parental intemperance. Of

the 126 Elwyn cases, in which the family history on this point was care-

fully investigated, a definite statement was found in only four of the

cases.

Syphilis.—This in the parents is probably less a predisposing than an

actual cause of epilepsy, which is the direct outcome of local cerebral

manifestations. There is no reason for recognizing a special form of

syphilitic epilepsy. On the other hand, convulsive seizures due to acquired

syphilitic disease of the brain are very common.

\ Alcohol—QeYeve epileptic couvnlsions may occur in steady drinkers. -

Of exciting "causes fright is believed to be important, but is less so, iM
hink^th'an is usually stated. Tnuiiiia is present in a certain number of ^

instances. An important group depends upon a local disease of the brain

* Annales M6dicales Psychologiques, 1879.
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existing from childhood, as seen in the post-hemiplegic epilepsy. Occa-

sionally cases follow the infectious fevers. Masturbation has been stated

to be a special cause, but its influence is probably overrated. A large

group of convulsive seizures allied to epilepsy are due to some toxic agent,

as in lead-poisoning and in ursemia. Great stress was laid jipon. reflex

causes, such as dentition and worms, the irritation of a cicatrix, some local'

aSectiou, such as 'adlierent prepuce, or a foreign body in the ear or the

nose. In many of these cases the fits_cease after the removal of the causey.

so that there^can be no questioSroTthe association between the two. In

oTEhers the attacks persist. Genuine cases of reflex epilepsy are, I believe,

rare. A remarkable instance of it occurred at the Philadelphia Infirmary

for Diseases of the Nervous System in the case of a man with a testis in the

inguinal canal, pressure upon which would cause a typical fit. Eemoval of

the organ was followed by cure.

Epilepsy has been thought to be associated with disturbance of the

heart's action, and some have spoken of a special cardiac epilepsy, par-

ticularly in cases in which there is palpitation or slowing of the action

prior to the onset. Epileptic seizures may occur during the passage of a

gall-stone or occasionally during the removal of pleuritic fluid. Indiges-

tion and gastric troubles are extremely common in epilepsy, and in many

instances the eating of indigestible articles seems to precipitate an attack.

An attempt to associate genuine epilepsy with eye-strain has signally

Symptoms.— (1) Grand Mai.—Preceding the fits there is usually a ,

localize^ sensation, known as an aura, in some part of the body, This

•inay be somatic, in which the feeling comes from some particular region

in the periphery, as from the finger or hand, or is a sensation felt in the

stomach or about the heart. The peripheral sensations preceding the fit

are of great value, particularly those in which the aura always occurs m a

definite region, as in one finger or toe. It is the equivalent of the signal

symptom in a fit from a brain tumor. The varieties of these sensations

are numerous. The epigastric sensations are most common. In these the

patient complains of an uneasy sensation in the epigastrium or distress m
the intestines, or the sensation may not be unlike that of heart-burn and

may be associated with palpitation. These groups are sometimes known

as pneumogastric aur^e or warnings.
-n , , tt i t

Of psychical aurse one of the most common, as described by Hughhngs

Jackson, is the vague, dreamy state, a sensation of strangeness or some-

times of terror. The aurre may be associated with special senses, of whicJi

the visual are the most common, consisting of flashes of light or sensa-

tions of color; less commonly, distinct objects are seen. The aiiditory

aur^e consist of noises in the ear, odd sounds, musical tunes, or occasionally

voices. Olfactory and gustatory aura3, unpleasant tastes and odors, are

Occasionally the fit may be preceded not by an aura, but by certain
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movements ; tlie patient may turn round rapidly or run with great speed

for a few minutes, the so-called epilepsia procursiva. In one of the Elwyn

cases the lad stood on his toes and twirled with extraordinary rapidity, so

that his features were scarcely recognizable. AtJhe^ onset of the attack^

the patient may give_aJ.oud scream or yell, the so-called epileptic cry.

The patienriFops' as jf^ shot, making"no eHort to guard the fall. In

consequence~of this, epileptics frequently injure themselves, cutting' the

face or head or burning themselves. In the attack, as described by,!

Hippocrates, " the patient loses his speech and chokes, and foam issues"\

from the mouth, the teeth are fixed, the hands are contracted, the eyes 1

distorted, he becomes insensible, and in some cases the bowels are affected.
|

And these symptoms occur sometimes on the left side, sometimes on the

right, and sometimes on both." The fit may be described in three

stages

:

(a) Tonic Spasm.—The head is drawn back or to the right, and the

jaws are fixed. The hands are clinched and the legs extended. This

tonic contraction afiects the muscles of the chest, so that respiration

is impeded and the initial pallor of the face changes to a dusky or livid

hue. The muscles of the two sides are unequally affected, so that

the head and neck are rotated or the spine is twisted. The feet are

extended and the knees and hip-joint are fiexed. The arms are usually

flexed at the elbows, the hand at the wrist, and the fingers are tightly

clinched in the palm. This stage lasts only a few seconds, and then

the

{i) Clonic stage begins. The muscular contractions become inter-

mittent; at first tremulous or vibratory, they gradually become more

rapid and the limbs are jerked and tossed about violently. The mus-

cles of the face are in constant clonic spasm, the eyes roll, the eyelids

are opened and closed convulsively. The movements of the muscles

of the jaw are very forcible and strong, and it is at this time that the

tongue is apt to be caught between the teeth and lacerated. The cyan-

osis, marked at the end of the tonic stage, gradually lessens. A frothy

saliva, which may be blood-stained, escapes from the mouth. The fasces

and urine may be discharged involuntarily. The duration of this stage is

variable. It rarely lasts more than one or two minutes. The contrac-

tions become less violent and the patient gradually sinks into the con-

dition of

(c) Coma. The breathing is noisy or even stertorous, the face con-

gested, but no longer intensely cyanotic. The limbs are relaxed and the

unconsciousness is profound. After a variable time the patient can be

aroused, but if left alone he sleeps for some hours and then awakes, com-

plaining only of slight headache or mental confusion.

In some cases one attack follows the other with great rapidity and con-

sciousness is not regained. This is termed the status epilepticiis, an ex-

ceptional condition, in which the patient may die of exhaustion consequent
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upon the repeated attacks. In it the temperature is usually elevated.

After the attack the reflexes are sometimes absent ; more frequently they

are increased and the ankle clonus can usually be obtained.

The state of the urine is variable, particularly as regards the solids.

The quantity is usually increased after the attack, and albumen is not in-

frequently present.

Post-epileptic symptoms are of great importance. The patient may be

in a trance-like condition, in which he performs actions of which subse-

quently he has no recollection. More serious are the attacks of mania, in

which the patient is often dangerous and sometimes homicidal. It is held

by good authorities that an outbreak of mania may be substituted for the

fit. And, lastly, the mental condition of an epileptic patient is often seri-

ously impaired, and profound defects are common.

Paralysis, which rarely follows the epileptic fit, is usually hemiplegic

and transient.

Slight disturbances of speech also may occur ; in some instances forms

of sensory aphasia.

The attacks may occur at night, and a person may be epileptic for

years without knowing it. As Trousseau truly remarks, when a person

tells us that in the. night he has incontinence of urine and awakes in the

morning with headache and mental confusion, and complains of difficulty

in speech owing to the fact that he has bitten his tongue ;
if, also, there

are on the skin of the face and neck purpuric spots, the probability is very

strong indeed that he is subject to nocturnal epilepsy.

(2) Petit Mai.—This is epilepsy without the convulsions. The attack

consists of transient unconsciousness, which may come on at any time,

accompanied or unaccompanied by a feeling of faintness and vertigo

Suddenly, for example, at the dinner table, the subject stops talking and

eating, the eyes become fixed, and the face slightly pale. Anything which

may have been in the hand is usually dropped. In a moment or two con-

sciousness is regained and the patient resumes conversation as if nothing

had happened. In other instances there is slight incoherency or the pa-

tient performs some almost automatic action. He may begm to undress

himself and on returning to consciousness find that he has partially dis-

robed. In other attacks the patient may fall without convulsive, seizures,

• A definite aura is rare. Though' transient, unconsciousness and giddiness

are 'the most constant manifestations of petit mal; there are niany other

equivalent manifestations, such as sudden jerkings in the limbs, sudden

tremor, or a sudden visual sensation. Gowers mentions no less than seven-

teen different manifestations of ;)e^t7 maZ.
;i

After the attack the patient may be dazed for a few seconds and per-

form certain automatic actions, which may seem to be volitional. As men-

tioned, undressing is a common action, but all sorts of odd actions may be

performed, some of which are awkward or even serious One of mj pa-

tients after an attack was in the habit of tearing anythmg he could lay
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hands on, particnlarly books. Violent actions have been committed and

assaults made, frequently giving rise to questions which come before the

courts. This condition has been termed masked epilepsy, or epilepsia

larvata.

In a majority of the cases of petit mal convulsions finally occur, at fj

first slight, but ultimately the grand mal becomes well developed, and the

attacks may then alternate.

(3) Jacksonian Epilepsy.—This is also known as cortical, symptomatic,

or partial epilepsy. It is distinguished from the ordinary epilepsy by the

important fact that consciousness is retained. The attacks are usually the

result of irritative lesions in the motor zone, though there are probably

also sensory equivalents of this motor form. In a typical attack the spasm

begins in a limited muscle group of the face, arm, or leg. The zygomatic

muscles, for instance, or the thumb may twitch, or the toes may first be

moved. Prior to the twitching the patient may feel a sensation of

numbness or tingling in the part affected. The spasm extends and may

involve the muscles of one limb only or of the face. The patient is

conscious throughout and watches, often with interest, the march of the

spasm.

The onset may be slow, and there may be time, as in a case which I

have reported, for the patient to place a pillow on the floor, so as to be

as comfortable as possible during the attack. The spasms may be local-

ized for years, but there is a great risk that the partial epilepsy may
become general. The condition is due, as a rule, to an irritative lesion

in the motor zone. Thus of 107 cases analyzed by Roland, there were

48 of tumor, 21 instances of inflammatory softening, 14 instances of

acute and chronic meningitis, and 8 cases of trauma. The remaining

instances were due to hgemorrhage or abscess, or were associated with

sclerosis cerebri. Two other conditions may be mentioned, which may
cause typical Jacksonian epilepsy—namely, uraemia and progressive pa-

ralysis of the insane. A considerable number of the cases of Jackso-

nian epilepsy are found in children following hemiplegia, the so-called

post-hemiplegic epilepsy. The convulsions usually begin on the affected

side, either in the arm or leg, and the fit may be unilateral and with-

out loss of consciousness. Ultimately they become more severe and

general.

Diagnosis.—In major epilepsy the suddenness of the attack, the
,

abrupt loss of consciousness, the order of the tonic and clonic spasm, and \

the relaxation of the sphincters at the height of the attack are distinctive I

features. The convulsive seizures due to uraemia are epileptic in character '

and usually readily recognized by the existence of greatly increased ten- .

sion and the condition of the urine. Practically in young adults hysteria

causes the greatest difficulty, and may closely simulate true epilepsy. The'
following table from Gowers's work draws clearly the chief differences

between them :
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Apparent cause.

"Warning

Onset
Scream ....

Convulsion

Epilbptic.

Biting.

Micturition

.

Defecation..
Talking ...

Duration .

.

none.
any, but especially unilat-

eral or epigastric aurse.

always sudden,

at onset.

rigidity followed by "jerk-

ing," rarely rigidity alone.

tongue.

frequent.
occasional.

never.

a few minutes.

Hysteroid.

Restraint necessary. . to prevent accident.

Termination spontaneous.

emotion.
palpitation, malaise, choking, bi-

lateral foot aura,

often gradual,

during course.

rigidity or "struggling,'' throwing

about of iimbs or head, arching

of back.

lips, hands, or other people and
things,

never,

never,

frequent.

more than ten minutes, often much
longer,

to control violence,

spontaneous or induced (water,

etc.).

Eecurring epileptic seizures in a person over thirty who has not had

previous attacks is always suggestive of organic disease. According to H.

C. Wood, whose opinion is supported by that of Fournier, in nine cases

out of ten the condition is due to syphilis.

Petit mal must be distinguished from attacks of syncope, and the ver-

tigo of Meniere's disease, of a cardiac lesion, and of indigestion. In these

cases there is no actual loss of consciousness, which forms a. characteristic

though not an invariable feature of petit mal.
_

Jacksonian epilepsy has features so distinctive and peculiar that it is

at once recognized. It is by no means easy, however, always to deter-

mine upon what the spasm depends. Irritation in the motor centres

may be due to a great variety of causes, among which tumors and local-

ized meningo-encephalitis are the most frequent; but it must not be

forgotten that in uremia localized epilepsy may occur. The most typi-.

cal Jacksonian spasms also are not infrequent in general paresis of the

'''' Proenosis.-This may be given to-day in the words of Hippocrates

:

" The prognosis in epilepsy is unfavorable when the disease is congenital,

and when it endures to manhood, and when it occurs in a grown person:

without any previous cause. . . . The cure may be attempted m young

persons, but not in old."

Death during the fit rarely occurs, but it may happen if the patient

falls into the water or if the fit comes on while he is eating Occas.on^y

the fits seem to stop spontaneously. This is particularly he case m the

epilepsy in children which has followed the convulsions of teething or of

the fevL. Frequency of the attacks and marked mental disturbance are

unfavorable indications. Hereditary predisposition is ^PP^^'^!^*!
'

moment in the prognosis. The outlook is better m ma es than females^

The post-hemiplegic epilepsy is rarely arrested. Of the cases commg on
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in adults, those due syphilis and to local afEections of the brain allow a

more favorable prognosis.

Treatment.

—

General.—In the case of children the parents should
be made to understand from the outset that epilepsy in the great majority of

cases is an incurable affection, so that the disease may interfere as little as

possible with the education of the child. The subjects need firm but kind
treatment. Indulgence and yielding to caprices and whims are followed
by weakening of the moral control, which is so necessary in these cases.

The disease does not incapacitate a person for all occnpation. It is much
better for epileptics to have some definite pursuit. There are many
instances in which they have been persons of extraordinary mental and
bodily vigor; as, for example, Julius Caesar and JSTapoleon. ' One of the
most distressing features in epilepsy is the gradual mental impairment
which follows in a certain number of cases. If such patients become ex-
tremely irritable or show signs of violence they should be placed under
supervision in an asylum. Marriage should be forbidden to epileptics.

During the attack a cork or bit of rubber should be placed between the
teeth and the clothes should be loosened. The patient should be in the
recumbent posture. As the attack usually passes off with rapidity, no
special treatment is necessary, but in cases in which the convulsion is pro-
longed aJew_wWffs^ofjch^ or 5ilrite._Qf_,amjl or a hypodermic of
a quarter of a grain of morphia may'be given.

Dietetic.—The old authors laid great stress upon regimen in epilepsy.
The important point is to give the patient a light diet at fixed hours,
and on no account to permit overloading of the stomach. Meat should
not be given more than once_a day.^ There are cases in wliich" animal
food seems injurious. A strict vegetable diet has been warmly recom-
mended. The patient should not go to sleep until the completion of
gastric digestion.

Medicinal—The bromides are the only remedies which have a special
influence upon the disease. Either the sodium or potassium salt may be
gi"^en. Sodium bromide is probably less irritating and is better borne for
a long penodT" It may be given m milk, in which it is scarcely tasted.
In alHji^atances the dilution should be considerable . In adults it is well

io^'^5'tej„_2Lj^;Some mmeral water. The dose for an aduTt
should be from half"aHrachrn."'to* a drachm and a half daily. As Seguin
recommends, it is often best to give but a single dose daily, about four to
six hours before the attacks are most likely to occur. For instance, in
the case of nocturnal epilepsy a drachm should be given an hour or two
after the evening meal. If the attack occurs early in the morning, the
patient should take a full dose when he awakes. When given three times,
a day it is best given after meals. Each case should be^carefuny studied to
determine how much bromide sKould be used. The individual suscepti-
bility varies and some patients require more than others. Fortunately
children take the drug well and stand proportionately larger doses than
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adults. Saturation is iudioat»3d by certain unpleasant offecte, partieu-

larlT drowsiness, mental torpor, and gastric and cardiac distress. Loss of

Ste reflex is one ol the earliest indications that the system is under the

fnCnce o? the bromides, and is a condition which should be attained. A

very unpleasant feature is the development of acne, which, however, i. no

Ltotbn of bromism. Seguin states that the tendency to this is much

dt B hed by giving the drug largely diluted in» wat«-s and ad-

ministering from time to time full doses of arsenic. To he effectual the .

Cment 'should be continued for a P-'»g»\penod and the

^
«^s

should be incessantly watched in order to prevent bromism. The medi-

ae should be continued for at least two years after the cessation of the

Z>. indeed Seguin recommends that the reduction of the bromides should

notCbeguuultil the patient has been three years wlthon any mani-

tetat ons Written directions should he given to the mother or to the

fri nds of the patient, and he should not himself he held responsible for

ra^mtstraUon of the medicine. A book should be provided m which

theS number of attacks and the amount of medicine taken should be

noted T^iiition o_f. belladonna tj,Jhe bromide .js w™nljJH2B"-

"-^ofS^S^^iicl- have been recommended as contrdling

epilepsy a?e chloral, cannabis indica, rinc, nitroglycenn, and borax. Nit o-

Xcerin is sometimes advantageous in^.« «!, hut is -t;f
^^^^^^^

r„; \„ lb. uinior form To be beneficial it must be given m full doses,

f^r wortiv rinims of the one per cent solution and increased

untTl the physiological effects are produced. Counter-irritation is rarely

2 able When the aura is very definite and constant in its onset as

torn the hand or from the toe, a blister about the part or a ligature

, Zv anplied may stop the oncoming fit. In children, care should be

:CtbTthere iino source of peripheral irritation
.

^^ ^'^^^^
•^,,„n,r Vio tliP oanse The irritation of teetmng, tne

^:7J::^<^^1^ the ea. or nose have been asso-

Tte1^b;lt°a— and, in most cases, a hopelessly incni.ble

disease pileptic patients form no small portion of the unfortunatj, victim

'
rariaTaXdV-ks,whopr^

of medicine, "purifications and spells and other illiberal piactices

''"slwrf.-In Jacksonian epilepsy the propriety of ^'Pf j"*^^-

ferenllTs universally granted. It is questionable, however, whether in the

variable, the centre controlling this part may he remo ed Tto i
roo d

has been practised by Macewen, Horsley, Keen,
^^^^

can determine its value. The traumatic epilepsy, in which the

fracture, is much more hopeful.
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The operation, per se, appears in seme cases to have a curative effect.

Thus of 50 cases of trephining for epilepsy in which nothing abnormal was

found to account for the symptoms, 25 were reported as cured and 18 as im-

proved.* The operations have not been always on the skull, and White

has collected an interesting series in which various surgical procedures

have been resorted to, often with curative effect, such as ligation of the

carotid artery, castration, tracheotomy, excision of the superior cervical

ganglia, incision of the scalp, circumcision, etc.

VII. MIGRAINE {Hemicrania ; Sick Headache).

Definition.—A paroxysmal affection characterized by severe head-

ache, usually unilateral, and often associated with disorders of vision.

Etiology.—The disease is frequently hereditary and has occurred

through several generations. Women and the members of neurotic fami-

lies are most frequently attacked. It is an affection from which many dis-

tinguished men have suffered and have left on record an account of the dis-

ease, notably the astronomer Airy. Edward Liveing's work is the standard

authority upon which most of the subsequent articles have been based. A
gouty or rheumatic taint is present in many instances. Sinkler has called

special attention to the frequency of reflex causes. Migraine has long been
known to be associated with uterine and menstrual disorders. Many of

the headaches from eye-strain are of the hemicranial type. Brunton refers

to caries of the teeth as a cause of these headaches, even when not associ-

ated with toothache. Cases have been described in connection with ade-

noid growths in the pharynx, and particularly with abnormal conditions

of the nose. Many of the attacks of severe- headaches in children are of

this nature, and the eyes and nostrils should be examined with great care.

Sinkler refers to a case in a child of two years, and Gowers states that a
third of all the cases begin between the fifth and tenth years of age. The
direct influences inducing the attack are very varied. Powerful emotions
of all sorts are the most potent. Mental or bodily fatigue, digestive dis-

turbances, or the eating of some particular article of food may be followed

by the headache. The paroxysmal character is one of the most striking

features, and the attacks may recur on the same day every week, every
fortnight, or every month.

Symptoms.—Premonitory signs are present in many cases, and the
patient can tell when an attack is coming on. Eemarkable prodromata
have been described, particularly in connection with vision. Apparitions
may appear—visions of animals, such as. mice, dogs, etc. Transient he-
mianopia or scotoma may be present. In other instances there is spas-
modic action of the pupil on the affected side, which dilates and contracts

* J. William White, Curative Effects of Operations per se, Annals of Surgery, 1891.
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alternately, the condition known as hippKS. Frequently tlie disturtance

of vision is only a Murring, or there are balls of light, orjigzag lines, or

the so-called fortiSoation spectra (teiohopsia), which may he illuminated

with gorgeous colors. Disturbances of the other senses are rare. Numb-

ness of the tongue and face and occasionally of the hand may occur with

tinglin.! More rarely there are cramps or spasms in the muscles of the

afiected side. Transient aphasia has also been noted. Some patients

show marked psychical disturbance, either excitement or, more commonly,

mental confusion or..g.reat depregsifin. Dizziness occurs m some oases.

rKrE"adache follows a short time after the prodromal symptoms have

anneared It is cumulative and expansile in character, beginmng as a

localized small spot, which is generally constant either on the temple or

forehead or iu the eyeball. It is usually described as of a penetratmg,

sharp boring character. At. first unilaterayt gr^ualJl spreads and in-

volves the ide of the head, sometimes the neck..and the painB may pass

info tlie arm. In other cases both sides are affected. Nausea and vomit-

ing are common symptoms. H the attack comes on when the stomach is

full vomiting usually gives relief. Vaso-motor symptoms may be pres-

ent The face, for instance, may he pale, and there may be a marked

diBerence between the two sides. Subsequently the face and ear on the

afiecXide may become a burning red from the vaso-dilator influences.

Tl^lse may Z slow. The temporal artery on the affected side may be

ffmiSd tartandln a condition of arterio-sclerosis-a fact which has

ten confirmed anatomically by Thoma. Few affections are more pros-

trattag than migraine, and during the paroxysm the patient may scarcely

be tbfe to raise the head from the pillow. .Th^Ji£htesLnQise,orJjght

^^l^rl^^rntlreattackisvariable. The severer forms usually

inJpacitate the person for at least three days. In other instances the en-

tire attack is ove? in a day. The disease recurs for years, and m cases with

a rreftaclitary tendency may persist throughout he.

attackioften cease after the chmacteric, and in men after thejg^|g-

T^^e pSSt sufler^have known, who had recui-ri£^^B

eviry few wefks from eaxly boyhood, now have complete freedon.
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toward the removal of the conditions upon which the attacks depend. In

children much may be done by watchfulness and care on the part of the

mother in regulating the bowels and watching the diet of the child.

Errors of refraction should be adjusted. On no account should such chil-

dren be allowed to compete in school for prizes. A prolonged course of

bromides sometimes proves successful. If anemia is present, iron and

arsenic should be given. When the arterial tension is increased a course

of nitroglycerin may be tried. Not too much, however, should be expect-

ed of the preventive treatment of migraine. It must be confessed that in

a very large proportion of the cases the headaches recur in spite of all we

can do. During the ^^aroxy^m the patient should be kept in bed and ab-

solutely quieT' If the patient feels faint and nauseated, a small cup of

hot, strong coffee or twenty drops of chloroform give relief. Cannabis

indica is probably the most satisfactory remedy. Seguin recommends a

prolonged course of the drug. Antijoyrin, antifebrin, and phenacetin

have been much used of late. When given early, at the very outset of the

paroxysm, they are sometimes efEective. The doses which have been rec-

ommended of antifebrin and antipyrin are often dangerous, and I have

seen in a case of migraine ^pleasant collapse symptoms foUow a twenty-

five-grain dose of antipyrin which the patient had taken on her own re- \
sponsibility. Smaller, repeated doses are more satisfactory. Of other

remedies, caffeine, in five-grain doses of the citrate, nux vomica, and ergot

have been recommended. Electricity does not appear to be of much

service.
^

VIII. NEURALGIA.

Definition,—A painful affection of the nerves, due either to func-

,

tional disturbance of their central or peripheral extremities or to neuritis

in their course.

Etiology.—Members of neuropathic families are most subject to the

disease. It affects women more than men. Children are rarely attacked.

Of all causes, debility is the most frec|uent. It is often the first indication

of" an enfeebled nervous system. The va!rious forms of ansemia are fre-

quently associated with neuralgia. It may be a prominent feature at the
.

onset of certain acute diseases, particularly typhoid fever. Malaria is be-

lieved to be a potent cause, but it has not been shown that neuralgia is

more frequent in malarial districts, and the error has probably arisen from

regarding periodicity as a special manifestation of paludism. It occasion-

ally occurs in malarial cachexia. Exposure to cold is a cause in very sus-

ceptible persons. Eeflex irritation
^
particularly from canous teeth, may in-

duce neuralgia of the fifth nerve. The disease occurs sometimes in

rheumatism, gout, lead poisoning, and diabetes.

Symptoms.—Before the onset of the pain there may be uneasy sen-

sations, sometimes tingling in the part which will be affected. The pain



lOU DISEASES OP THE NERVOUS SYSTEM.

is localized to a certain group or division of nerves, usually affecting one

side. The pain is not constant, but paroxysmal, and is described as stab-

bing, burning, or darting in character. The skin may be^exqui^^

Serin the affected region, particularly in certain points along the course

oTtTie nerve, the so-called tender points. Movements, as a rule, are pam-

fur'^Trophic and vaso-motor changes may accompany the paroxysm ; the

skin may be cool, and subsequently hot and burning, occasionally local

oedema or erythema occurs. More remarkable still are the chsmges in the^

hair, which may become blanched (canities), or even fall out. Fortunate-

lyTsuch alterations are rare! Twitchiugs of tlie muscles, or even spasms,

may be present during the paroxysm. After lasting a variable time—from

a few minutes to many hours—the attack subsides. Recurrence may be

at definite intervals—every day at the same hour, or at intervals of two,

three, or even seven days. Occasionally the paroxysms develop only at

the catamenia. This periodicity is quite as marked in non-malarial as in

malarial regions.

Clinical Varieties, depending on the Nerve Groups affected.—(1) Tri-

facial Neuralgia ; Tic Douloureux ; Prosopalgia.—K\\ the branches are

rarely involved together. The ophthalmic is most often afEected, but in

severe attacks the pains, though more intense in one division, radiate over

the other branches. At the outset there may be hyperaesthesia of the skin

and sensitiveness of the mucous membrane. Pressure is
,

painful at the

points of emergence of the nerve tfunk, and where the nerves enter the

muscles. Sometimes in addition, as Trousseau pointed out, there are

pains at the occipital protuberance and in the upper cervical spines.

When the ophthalmic division is afEected the eye may weep and the con-

junctivEe are injected and painful. In the upper maxillary division there

is a tender point where the nerve leaves the infraorbital canal, and the

pain is specially marked along the upper teeth. In the lower branches,

which are more frequently involved, there are painful points along the

auriculo-temporal nerve and the pain radiates in the region of the ear

along the lower jaw and teeth. The movements of mastication and speak-

ing may be painful. Salivation is not uncommon. Herpes may occur

about the eye or the lips. In protracted cases there may be atrophy or

induration of the skin. Some of the forms of facial neuralgia are of

, frightful intensity and the recurring attacks render the patient's life

almost insupportable.

(2) Cervico-occipital neuralgia involves the posterior branches of the

first four cervical nerves, particularly the inferior occipital, at the emer-

gence of which there is a painful point about half-way between the mastoid

process and the first cervical vertebra. It may be caused by cold, and

these nerves are often affected in cervical caries.

(3) Cervico-lrachial neuralgia involves the sensory nerves of the

• brachial plexus, particularly in the cubital division, menjhe circumflex

nerve Is involved the pain is in the deltoid^ The pain is most commonly
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about the shoulder and down the course of the ulnar nerve. There is

usually a marked tender point upon this nerve at the elbow. This form

rarely follows cold, but more frequently results from rheumatic afiections

of the joints, and trauma.

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in

pleurisy and in pericarditis. The pain is chiefly at the lower part of the

thorax on a line with the insertion of the diaphragm, and here may be

painful points on deep pressure. Full inspiration is painful, and there is

great sensitiveness on coughing or in the performance of any movement

by which the diaphragm is suddenly depressed.

(5) Intercostal Neuralgia.—Next to the tic douloureicx this is the

most important form. It is most frequent in women and very common

in hysteria and anaemia. The pain in caries and aneurism is felt in the in-

tercostal nerves. They are also the seat of the intense pain in inflammation

of the pleura. The pain is often constant and exaggerated by movements.

Pleurodynia is supposed by some to be local intercostal neuralgia, con-

fined to one spot, usually along the course or at the exit of the nerves.

H^ige^ zoster or zona occurs^ with the^iflat aggravated form of intercostaj^

neuralgia.
"~
Tlie palSnisuall'y prece^^ which consists of_a

series' of pearly" vesicles,' which take two or three days to develop and

gradually disappear. The eruption may occur without much pain. T^
most distressing feature in tlie complaint is the persistence in the pain

after tEe'e^S^toon haslubsided. ''The_erupitio^^ the neuralgia are in

reality manifestations of neuritis. Changes have been found in the nerves

and "in the ganglia of the posterior roots. The pain of zona may persist

indefinitely, and it has been known to be so intractable that in despair the

person has committed suicide.

(6) Lumbar Neuralgia.—The affected nerves are the posterior fibres

of the lumbar plexus, particularly the ilio-scrotal branch. The pain is in

the region of the iliac crest, along the inguinal canal, in the spermatic

cord, and in the scrotum or labium majus. The affection known as irri-

table testis, probably a neuralgia of this nerve, may be very severe and

accompanied by syncopal sensations.

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal

plexus. It is most common in women, and is aggravated by the sitting

posture. It is very intractable, and may necessitate the removal of the

coccyx, an operation, however, which is not always successful. Neuralgias

of the nerves of the leg have already been considered.

(8) Neuralgias of the Nerves of the Feet.

Painful Heel.—Both in women and men there may be about the heel

severe pains which jnterfere seriously }yith walking—the pododynia of

S. D. Gross. There may be little or no swelling, no discoloration, and no

affection of the joints.

Plantar Neuralgia.—This is often associated with a definite neuritis,

.

such as follows typhoid fever, and has been seen in an aggravated form
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in caisson disease (Hughes). The pain may be limited to the tips of the

toes or to the ball of the great toe. Numbness, tingling, and hyper-

sesthesia or sweating may occur with it. Following the cold-bath treat-

ment in typhoid fever it is not uncommon for patients to complain of

great sensitiveness in the toes.

Metatarsalgia.—Morton's (Thomas G.) "painful affection of the fourth

metatarso-phalangeal articulation " is a peculiar and very trying disorder,

seen most frequently in women, and usually in one foot. Morton regards

it as due to a pinching of the metatarsal nerve. The disease rarely gets

well without operation.

Erytliromelalgia.—Under this term Weir Mitchell described a con-

dition which is associated witli great pain in the heel or in the sole of the

foot, with vascular changes, either an acute hyperaemia or cyanosis. Some

of the cases should unquestionably be regarded as Raynaud's disease.

(9) Visceral Neuralgias.—The more important of these have already

been referred to in connection with the cardiac and the gastric neuroses.

They are most frequent in women, and are constant accompaniments of neu-

rasthenia and hysteria. The pains are most common in the pelvic regiQn,

particularly about the ovaries. ISTephralgia is of great interest, for, as has

already been mentioned, the symptoms may closely simulate those of stone.

Treatment.—Causes of reflex irritation should be carefully removed.

The neuralgia, as a rule, recurs unless the general health improves; so

that tonic and hygienic measures of all sorts should be employed. Often

a change of air or surroundings will relieve a severe neuralgia. I have

known obstinate cases to be cured by a prolonged residence in the mount-

ains, with an out-of-door life and plenty of exercise. A strict vegetable

diet will sometimes relieve the neuralgia or headache of a_goutY person .

Of general remedies, iron is often a specific in the cases associated with

chlorosis and anaemia. Arsenic, too, is very beneficial in these forms, and

should be given in ascending doses. The value of quinine has been much

overrated. It probably has no more influence than any other bitter touic,

except in the rare instances in which the neuralgia is definitely associated

with malarial poisoning. Strychnine, cod-liver oil, and phosphorus are

also advantageous. Of remedies for the pain, the new analgesics should

first be tried—antipyrin, antifebrin, and phenacetin—for they are some-

times of service. Morphia should be giverrwath_grea^ and only

after other reme^siiave beenjried2^gnr"0irnr^ should

thTpaTient "beailowea'to use the hypodermic syriuge. Gelsemium is

highly recommended. Of nervine stimulants, valerian and ether, which

often act well together, may be given. Alcohol is a valuable though

dangerous remedy, and should not be ordered for women. In the trifa-

cial neuralgia nitro-glycerin in large doses may be tried. Aconitia m
doses of from one two-hundredth to one one-hundred-and-fiftieth of a

grain may be tried. In gouty and rheumatic subjects cannabis mdjca

and cimicifuga are recommended with the lithium salts.
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Of local applications, the tliermo-cautery is invaluable, particularly in

zona and the more chronic forms of neuralgia. Acupuncture may be

used, or aquapuncture, the injection of distilled water beneath the skin.

Chloroform liniment, camphor and chloral, menthol, the oleates of mor-

phia, atropia, and belladonna used with lanolin may be tried. Freezing

over the tender point with ether spray is sometimes successful. The con-

tinuous current may be used. The sponges should be warm, and the posi-

tive pole should be placed near the seat of the pain. The strength of the

current should be such as to cause a slight tingling or burning, but not

pain.

The surgical treatment of intractable neuralgia embraces nerve stretch-

ing and excision. The latter is the most satisfactory, but too often the

pain returns.

IX. PROFESSIONAL SPASMS; OCCUPATION NEUROSES.

The continuous and excessive use of the muscles in performing a certain

movement may be followed by an irregular, involuntary spasm or cramp,

which may completely check the performance of the action. The condi-

tion is found most frequently in writers, hence the term writer's cramp

or scrivener's palsy ; but it is also common in piano and violin players and

in telegraph operators. The spasms occur in many other persons, such as

milkmaids, weavers, and cigarette-rollers.

The most common form is writer's cramp, which is much more fre-

quent in men than in women. Of 75 cases of impaired writing power re-

ported by Poore, all of the instances of undoubted writer's cramp were in

men. Morris J. Lewis states that in this country, in the telegrapher's

cramp, women, who are employed a great deal in telegraphy, are much

less frequently afEected (only 4 out of 43 cases). Persons of a nervous

temperament are more liable to the disease. Occasionally it follows slight

injury.

Gowers states that in a majority of the cases a faulty method of wi'iting

has been employed, using either the little finger or the wrist as the fixed

point. Persons who write from the middle of the forearm or from the

elbow are rarely affected.

No anatomical changes have been found. The most reasonable ex-

planation of the disease is that it results from a deranged action of the

nerve centres presiding over the muscular movements involved in the act

of writing, a condition which has been termed irritable weakness. " The
education of centres which may be widely separated from each other for

the performance of any delicate movement is mainly accomplished by less-

ening the lines of resistance between them, so that the movement, which

was at first produced by a considerable mental effort, is at last executed

almost unconsciously. If, therefore, through prolonged excitation, this
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lessened resistance be carried too far, there is an increase and irregular

discharge of nerve energy, which gives rise to spasm and disordered move-

ment. According to this view, the muscular weakness is explained by an

impairment of nutrition accompanying that of function, and the dimin-

ished faradic excitability by the nutritional disturbance descending the

motor nerves." (Gay.)

Symptoms.—These may be described under five heads (Lewis).

(a) Cramp or Spasm.—This is often an early symptom and most com-

monly affects the forefinger and thumb ; or there may be a combined move-

ment of flexion and adduction of the thumb, so that the pen may be twisted

from the grasp and thrown to some distance. Weir Mitchell has described

a lock-spasm, in which the fingers become so firmly contracted upon the

pen that it cannot be removed.

(b) Paresis and Paralysis.—This may occur with the spasm or alone.

The patient feels a sense of weakness and debility in the muscles of the

hand and arm and holds the pen feebly. Yet in these circumstances the

grasp of the hand may be strong and there may be no paralysis for ordi-

nary acts.

(c) Tremor.—This is most commonly seen in the forefinger and may

be a premonitory symptom of atrophy. It is not an important symptom,

and is rarely sufficient to produce disability.

(d) Pai^i.—Abnormal sensations, particularly a tired feehng in the

muscles, are very constantly present. Actual pain is rare, but there may

be irregular shooting pains in the arm. Numbness or soreness may exist.

If, as sometimes happens, a subacute neuritis develops, there may be pain

over the nerves and numbness or tingling in the fingers.

(e) Vaso7iiotor Disturiances.—These may occur in severe cases. There

may be hypersesthesia. Occasionally the skin becomes glossy, or there is

a condition of local asphyxia resembling chilblains. In attempting to

write, the hand and arm may become flushed and hot and the veins increased

in size. Early in the disease the electrical reactions are normal, but in ad-

vanced cases there may be diminution of faradic and sometimes increase

in the galvanic irritability.

Diagnosis.—A well-marked case of writer's cramp or palsy could

scarcely be mistaken for any other affection. Care must be taken to ex-

clude the existence of any cerebro-spinal disease, such as progressive mus-

cular atrophy or hemiplegia. The physician is sometimes consulted by

nervous persons who fancy they are becoming subject to the disease and

complain of stiffness or weakness without displaying any characteristic

features. . + i

Prognosis —The course of the disease is usually chronic. If taken

in time and if the hand is allowed perfect rest, the condition may im-

prove rapidly, but too often there is a strong tendency to recurrence. 1 he

patient may learn to write with the left hand, but this also may after a

time be attacked.
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Treatment.—Various prophylactic measures have been advised. As

mentioned, it is important that a proper method of writing be adopted.

Gowers suggests that if all persons wrote from the shoulder writer's cramp

would practically not occur. Various devices have been invented for re-

lieving the fatigue, but none of them are very satisfactory. The use of the

type-writer has diminished very much the frequency of scrivener's palsy.

Eest is essential. No measures are of value without this. Massage and

manipulation, when combined with systematic gymnastics, give the best

results. Poore recommends the galvanic current applied to the muscles,

which are at the same time rhythmically exercised.

The nutrition of the patients is apt to be much impaired, and cod-liver

oil, strychnia, and other tonics will be found advantageous. Local appli-

cations are of little benefit. Tenotomy and nerve-stretching have been

abandoned.

X. TETANY.

Definition.—An affection characterized by peculiar bilateral tonic!

spasms, either paroxysmal or continued, of the extremities. i

"""EHblogy.-The disease occurs under very different conditions, of

which the following may be recognized :

(a) Epidemic tetany, also known as rheumatic tetany. In certain

parts of the continent of Europe the disease has prevailed widely, particu-

larly in the winter season. Von Jaksch, who has described an epidemic

form occurring in young men of the >vorking classes, sometimes with

slight fever, regards the disease as infectious. This form is acute, lasting

only two or three weeks and rarely proving fatal.

(b) A majority of the cases are found in association with debility fol-

lowing lactation and chronic diarrhoea, or in the malnutrition of rickets.

From its occurrence in nursing women Trousseau called it nurse's con-

tracture. It may also occur during pregnancy. It has been found as a

sequence of the acute fevers, and in some typhoid epidemics many cases

have occurred.

(c) Tetany may follow removal of the thyroid gland. Thirteen cases,

for example, followed seventy-eight operations on enlarged thyroid in Bill-

roth's clinic, and six of them proved fatal. James Stewart has reported

an instance in which with the tetany there were symptoms of myxoedema,

and no trace of the thyroid gland. Removal of the thyroid in dogs is fol-

lowed by tetany.

(d) And, lastly, there is a form of tetany which is associated with dila-

tation of the stomach, particularly after the organ has been washed out.

On this continent true tetany is an extremely rare disease. Griffith

has collected 72 cases, among which, however, cases of carpo-pedal spasm

are included.

The nature of the disease is unknown ; certain forms depend undoubt-

edly on loss of the function of the thyroid gland.
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Symptoms.—In cases associated with general debility or in children

with rickets the spasm is limited to the hands and feet. The fingers are

bent at the metacarpo-phalangeal joint, extended at the terminal joints,

pressed close together, and the thumb is contracted in the palm of the

hand. The wrist is flexed, the elbows are bent, and the arms are folded

over the chest. In the lower limbs the feet are extended and the toes ad-

ducted. The muscles of the face and neck are less commonly involved,

but in severe cases there may be trismus, and the angles of the mouth are

drawn out. The skin of the hands and feet is sometimes tense and oedem-

atous. The spasms are usually paroxysmal and last for a variable time.

In children the attack may pass ofE in a few hours. In some of the

severer chronic cases in adults the stiffness and contracture may continue

or even increase for many days, and the attack may last as long as two

weeks. In the acute cases the temperature may be elevated and the pulse

quickened. In the severe paroxysms there may be involvement of the

muscles of the back and of the thorax, inducing dyspnoea and cyanosis.

Certain additional features, valuable in diagnosis, are present.

Trousseau's symptom : " So long as the attack is not over, the paroxysms

may be reproduced at will. This is effected by simply compressing the

affected parts, either in the direction of their principal nerve trunks or

over their blood-vessels, so as to impede the venous or arterial circulation."

Chovestek's symptom is shown in the remarkable increase in the me-

chanical excitability of the motor nerves. A slight tap, for example, in

the course of the facial nerve will throw the muscles to which it is dis-

tributed into active contraction. Erb has shown that the electrical irrita-

bility of the nerves is also greatly increased, and Hofraann has demon-

strated the heightened excitability of the sensory nerves, the shghtest

pressure on which may cause parajsthesia in the region of distribution.

Diagnosis.—The disease is readily recognized. It is a mistake to

call instances of carpo-pedal spasm of children true tetany. It is com-

mon to find in rickety children or in cases of severe gastro-mtestmal

catarrh a transient spasm of the fingers or even of the arms. By many

authors these are considered cases of mild tetany, and there are all grades

in rickety children between the simple carpo-pedal spasm and the con-

dition in which the four extremities are involved ; but it is well, I think,

to limit the term tetany to the severer affection.

With true tetanus the disease is scarcely ever confounded, as the com-

mencement of the spasm in the extremities, the attitude of the hands,

and the etiological factors are very different. Hysterical contractures are

usually unilateral.
. . • -u j.i

Treatment.-In the case of children the condition with which the

tetany is associated should be treated. Baths and cold sponging are rec-

ommended and often relieve the spasm as promptly as m child -crowing.

Bromide of potassium may be tried. In severe cases chloroform inhala-

tions may be given. Massage, electricity, and the spinal ice-bag have also
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been used with success. Cases, however, may resist all treatment, and the

spasms recur for manv years. The thyroid extract should be tried. Gott-

stein reports relief in a case of long standing, and Bramwell reports one

case of operative tetany and one of the idiopathic form successfully treated

in this way.

XI. HYSTERIA.

Definition.—A statein which ideas control the body and produce

morbid changes in i?rJuncHons(M6bius).

Etiology.—The affection is most common in women, and usually ap-

pears first about the time of puberty, but the manifestations may continue

until the menopause, or even until old age. Men and boys, however, are

by no means exempt, and of late years hysteria in the male has attracted

much attention. It occurs in all races, but is much more prevalent, par-

ticularly in its severer forms, in members of the Latin race. In this

country the milder grades are common, but the graver forms are rare in

comparison with the frequency with which they are seen in France.

Of predisposing causes, two are important—heredity and education.

The former acts by endowing the child with a mobile, abnormally sensi-

tive nervous organization. We see cases most frequently in families with

marked neuropathic tendencies, the members of which have sufiered fi^om

neuroses of various sorts. Education at home too often fails to inculcate

habits of self-control. A child grows to girlhood with an entirely errone-

ous idea of her relations to others, and accustomed to have every whim

gratified and abundant sympathy lavished on every woe, however trifling,

she reaches womanhood with a moral organization unfitted to withstand

the cares and worries of every-day life. At school, between the ages of

twelve and fifteen, the most importajit period in her life, when the vital

energies are absorbed in the rapid development of the body, she is often

cramming for examinations and cooped in close school-rooms for six or

eight hours daily. The result too frequently is an active, bright mind in

an enfeebled body, ill adapted to subserve the functions for which it was

framed, easily disordered, and prone to react abnormally to the ordinary

stimuli of life. Among the more direct influences are emotions of various

kinds, fright occasionally, more frequently love affairs, grief, and domestic

worries. Physical causes less often bring on hysterical outbreaks, but they

may follow directly upon an injury or develop during the convalescence

from an acute illness or be associated with disease of the generative organs.

The name hysteria indicates how important was believed to be the part

played by tho uterus in the causation of the disease. Opinions differ a

good deal on this question, but undoubtedly in many cases there are ova-

rian and uterine disorders the rectification of which sometimes cures the

disease. Sexual excess, particularly masturbation, is an important factor,,

both in girls and boys.
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Symptoms.—A useful division is into the convulsive and non-con-

vulsive varieties.

Convulsive Hysteria.

—

{a) Minor Forms.—The attack most commonly

follows emotional disturbance. It may set in suddenly or be preceded by

symptoms, called by the laity " hysterical," such as laughing and crying

alternately, or a sensation of constriction in the neck, or of a ball rising in

the throat—the globus hystericus. Sometimes, preceding the convulsive

movements, there may be painful sensations arising from the pelvic, ab-

dominal, or thoracic regions. From the description these sensations

resemble aurae. They become more intense with the rising sensation of

choking in the neck and difficulty in getting breath, and the patient falls

into a more or less violent convulsion. It will be noticed that the fall is

not sudden, as in epilepsy, but the subject falls, as a rule, easily, often

picking a soft spot, like a sofa or an easy chair, and in the movements

apparently exercises_ care_to_do herself no^ injury. Yet at the same time

she appears 'to be quite unconscious. The movements are clonic and

disorderly, consisting of to-and-fro motion of the trunk or pelvic mus-

cles, and the head and arms are thrown about in an irregular manner.

The paroxysm after a few minutes slowly subsides, then the patient

becomes emotional, and gradually regains consciousness. When ques-

tioned the patient may confess to having some knowledge of the events

which have taken place, but, as a rule, has no accurate recollection. Dur-

ing the attack the abdomen may be much distended with flatus, and sub-

sequently a large amount of clear urine may be passed. These attacks

vary greatly in character. There may be scarcely any movements of the

limbs, but after a nerve storm the patient sinks into a torpid, semi-uncon-

scious condition, from which she is roused with great difficulty. In some

cases from this state the patient passes into a condition of catalepsy.

(5) Major Forms; Hystero-epile;gsy.—This condition has been specially

studied by Charcot and his pupils. Typical instances passing through the

various phases are very rare in this country. The attack is initiated by

certain prodromata, chiefly minor hysterical manifestations, either foolish

or unseemly behavior, excitement, sometimes dyspeptic symptoms with

tympanites, or frequent micturition. Areas of hyperesthesia may at this

time be marked,, the so-called hysterogenic spots so elaborately described

by Eichet. These are usually symmetrical and situated over the upper

dorsal vertebra, and in front in a series of symmetrically placed spots on

the chest and abdomen, the most marked being those in the inguinal

regions over the ovaries. Painful sensations or a feeling of oppression

and a globus rising in the throat may be complained of prior to the onset

of the convulsion, which, according to French writers, has four distinct

stages : (1) Epileptoid condition, which closely simulates a true epileptic

attack with tonic spasm (often leading to opisthotonos), grinding of the

teeth, congestion of the face, followed by clonic convulsions, gradual

relaxation, and coma. This attack lasts rather longer than a true epi-
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leptic attack. (2) Succeeding this is a period which Charcot has termed

cloionism, in which there is an emotional display and a remarkable series

of contortions or of cataleptic poses. (3) Then in typical cases there is

a stage in which the patient assumes certain attitudes expressive of the

various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con-

sciousness returns and the patient enters upon a stage in which she may

display very varied symptoms, chiefly manifestations of a delirium with

the most extraordinary hallucinations. Visions are seen, voices heard,

and conversations held with imaginary persons. In this stage patients

will relate with the utmost solemnity imaginary events, and make ex-

traordinary and serious charge against individuals. This sometimes gives

a grave aspect to these seizures, for not only will the patient at this stage

make and believe the statements, but when recovery is complete the hal-

lucination sometimes persists. We seldom see in this country attacks

having this orderly sequence. Much more commonly the convulsions

succeed each other at intervals for several dt^ys in succession. Here is a

striking difference between hystero-epilepsy and true epilepsy. In the

latter the status epilepticus, if persistent, is always serious, associated

with fever, and frequently fatal, while in hystero-epilepsy attacks may

recur for days without special danger to life. After an attack of hystero-

epilepsy the patient may sink into a state of trance or lethargy, in which

she may remain for days.

Non-convulsive Forms.—So complex and varied is the clinical picture

of hysteria that various manifestations are best considered according to

the systems which are involved.

(1) Disorders of Motion.—(a) Paralyses.—These may be hemiplegic,

paraplegic, or monoplegic. Hysterical diplegia is extremely rare. The

paralysis either sets in abruptly or gradually, and may take weeks to attain

its full development. TJiere is no type or forrn of organic paralysis which

may not he simulated in hysteria. According to Weir Mitchell, the hemi-

plegias are most frequent in the ratio of four on the left to one on the

right side. The face is not affected ; the neck may be involved, but the

leg suffers most. Sensation is either lessened or lost on the affected side.

The hysterical paraplegia is more common than hemiplegia. The loss of.,

power is not absolute ; the Tegs can usually be moved, but do not support

the^tientr^.The reflexes may be"iircreased, though' the knee-jerk is often

normal. A spurious ankle clonus may sometimes be present. The feet

are usually extended and turned inward in the equino-varus position. The

muscles do not waste and the electrical reactions are normal. Other mani-

festations, such as paralysis of the Madder jor aphonia, are usually associ-

ated with the hysterical paraplegia. Hysterical monoplegias may be facial,

crural, or brachial. A condition of ataxia sometimes occurs with paresis.

The incoordination may be a marked feature, and there are usually sen-

sory manifestations.

{h) Contractures and Spasms.—An extraordinary variety of spas-
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modic affections occurs in hysteria, of which the most common are the

following : The hysterical contractures may attack almost any group of

voluntary muscles and be of the hemiplegic, paraplegic, or monoplegic

type. They may come on suddenly or slowly, persist for months or years,

and disappear rapidly. The contracture is most commonly seen in the

arm, which is flexed at the elbow and wrist, and the^fingers tightl^^rasp

the thumb in the palm of the hand ; more rarely the terminal phalanges

"are hyperextended as in athetosis. It may occur in one or in both legs,

more commonly the former. The ankle clonus is present; the foot is

inverted and the toes are strongly flexed. These cases may be mistaken

for lateral sclerosis and the difficulty in dia'^nosis may really be very great.

The spastic gait is very typical, and with the exaggerated knee-jerk and

ankle clonus the picture may be characteristic. In 1879 I frequently

showed such a case at the Montreal General Hospital as a typical example

of lateral sclerosis. The condition persisted for more than eighteen months

and then disappeared completely. Other forms of contracture may be in

the muscles of the hip, shoulder, or neck; more rarely in those of the jaws

—hysterical trismus—or in the tongue. Eemarkable indeed are the local

contractures in the diaphragm and abdominal muscles, producing a phan-

tom tumor, in which just below and in the neighborhood of the umbilicus

is a firm, apparently solid growth. According to Gowers, this is produced

by relaxation of the recti and a spasmodic contraction of the diaphragm,

together with inflation of the intestines with gas and an arching forward

of the vertebral column. They are apt to occur in middle-aged women

about the menopause, and are frequently associated with the symptoms of

spurious pregnancy—josew^^o-cyesis. The resemblance to a tumor may be

striking, and I have known skilful diagnosticians to be deceived. The

only safeguard is to be found in complete anesthesia, when the tumor

entirely disappears. Some years ago I went by chance into the operatmg-

room of a hospital and found a patient on the table under chloroform and

the surgeon prepared to perform ovariotomy.') iThe tumor, however had

completely disappeared with full anaesthesia. Mitchell has reported an

instance of a phantom tumor in the left pectoral region just above the

breast, which was tender, hard, and dense.

Clonic spasms are more common in hysteria m this country than

contractures. The following are the important forms: Rhythmic hyster-

ical spasm. This, unfortunately, is sometimes known as rhythmic chorea

or hysterical chorea. The movements may be of the arm, either fle^xion

and extension, or, more rarely, pronation and supination. Clonic contrac-

,

I tions of the sterno-cleido-mastoid or of the muscles of the jaws or ot the

\ rotatory muscles of the head may produce rhythmic movements of these

^•narts The spasm may be in one or both psoas muscles, lifting the leg m

a rhythmic manner eight or ten times in a minute. In other instances

the muscles of the trunk are affected, and every few moments there is a

bowing movement-salaam convulsions-or the muscles of the back may
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contract, causing strong arching of the vertebral column and retraction

of the head. These movements may often alternate, as in a case in my
wards, in which the patient on fine days had regular salaam convulsions,

while on wet days the rhythmic spasm was in the muscles of the back and

neck. Mitchell has described a rotatory spasm in which the patient ro-

tated involuntarily, usually to the left. More unusual cases are those in

which the contractions closely simulate paramyoclonus multiplex. Hys-

terical athetosis is a rare form of spasm. Tremor may be a pure hysterical

manifestation, occurring either alone or with paralysis and contracture.

It most commonly involves the hands and arms ; more rarely the head

and legs. The movements are small and quick. In the type Rendu the

tremor may or may not persist during repose, but it is increased or pro-

voked by volitional movements. Volitional or intentional tremor may ex-

ist, simulating closely the movements of insular sclerosis. Buzzard states

that many instances of this disease in young girls are mistaken for hysteria.

(2) Disorders of Sensation.

—

Anmsthesia is most common, and usually

confined to one half of the body. It may not be noticed by the patient.

Usually it is accurately limited to the middle line and involves the mucous

surfaces and deeper parts. The conjunctiva, however, is often spared.

There may be hemianopia. This symptom may come on slowly or follow

a convulsive attack. Sometimes the various sensations are dissociated and

the anaesthesia may be only to pain and to touch. The skin of the afEected

side is usually pale and cool, and a pin-prick may not be followed by blood.

With the loss of feeling there may be loss of muscular power. Curious

trophic changes may be present, as in an interesting case of Weir Mitch-

ell's, in which there was unilateral swelling of the hemiplegic side.

A phenomenon to which much attention has been paid is that of trans-

ference. By metallotherapy, the application of certain metals, the anaes-

thesia or analgesia can be transferred to the other side of the body. It

has been shown, however, that this phenomenon may be caused by the

electro-magnet and by wood and various other agents, and is probably

entirely a mental effect. The subject has no practical importance, but it

remains an interesting and instructive chapter in Gallic medical history.

Hypermtliesia.—Increased sensitiveness and pains occur in various

parts of the body. One of the most frequent complaints is of pain in the

head, usually over the sagittal suture, less frequently in the occiput. This

is described as agonizing, and is compared to the driving of a nail into the

part ; hence the name clavus hystericus. Neuralgias are common. Hy-

persesthetic areas, the hysterogenic points, exist on the skin of the thorax

and abdomen, pressure upon which may cause minor manifestations or

even a convulsive attack. Increased sensitiveness exists in the ovarian

region, but is not peculiar to hysteria. Pain in the back is an almost con-

stant complaint of hysterical patients, sensitiveness may be limited

t^~certain spinous processes, or it may be diffuse. In hysterical women
the pains in the abdomen may simulate those of gastralgia and of gastric

05
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ulcer, or the condition may be almost identical with that of peritonitis;

more rarely the abdominal pains closely resemble those of appendix disease.

Special Senses.—Disturbances of taste and smell are not uncommon

and may cause a good deal of distress. Of ocular symptoms, retinal hy-

peresthesia is the most common, and the patients always prefer to be in a

darkened room. Retraction of the field of vision is common, and usually

follows a convulsive seizure. It may persist for years. The color percep-

tion may be normal even with complete anaesthesia, and in this country

the achromatopsia does not seem to be nearly so common an hysterical

manifestation as in Europe. Hysterical deafness may be complete and

may alternate or come on at the same time with hysterical blindness.

Hysterical amaurosis may occur in children. Qjie_jii]ist_caxefu^^

guish between functional loss of power and simulation.

"T^Tlriscerar Manifestations.—i^espFafor^^ Apparatus.—Oi disturb-

ances in the respiratory rhythm, the most frequent, perhaps, is an^aggera-

tion of the deeper breath, which is taken normally every fifth or sixth

inspiration, or there may be a catcliiug " breathing, such as is seen when

cold water is poured over a person. Hysterical dyspnoea is readily recog-

nized, as there is no special distress and the pulse is usually normal.^ I

have met with a remarkable case following trauma in which the respira-

tions rose above one hundred and thirty in the minute. Among laryngeal

manifestations aphonia is the most frequent and may persist for months

or even years without other special symptoms of the disease. Spasm of

the muscles may occur with violent inspiratory efforts and great distress,

and may even lead to cyanosis. Hiccough, or sounds resembling it, may be

present for weeks or months at a time. Among the most remarkable of

the respiratory manifestations are the hysterical cries. These may mimic

the sounds produced by animals, such as barking, mewing, or grunting,

and in France epidemics of them have been repeatedly observed. Extraor-

dinary cries may be produced, either inspiratory or expiratory. I saw

at Wagner's clinic at Leipsic a girl of thirteen or fourteen, who had for

many weeks given utterance to a remarkable inspiratory cry somewhat like

the whoop of whooping-cough, but so intense that it was heard at a long

distance. It was incessant, and the girl was worn to a skeleton. Attacks

of gaping, yawning, and sneezing may also occur.

The hysterical cough is a frequent symptom, particularly m young

girls. It may occur in paroxysms, but is often a dry, persistent, croaking

cough, extremely monotonous and unpleasant to hear. Sir Andrew Clark

has called attention to a loud, barking cough {cynobex hebetica) occurring

about the time of puberty, chiefly in boys belonging to neurotic families.

The attacks, which last about a minute, recur frequently.

There is a peculiar form of ha3moptysis which may be very deceptive

and lead to the diagnosis of pulmonary disorders. Wagner describes the

sputum as a pale-red fluid-not so bright in color as in ordinary hemop-

tysis, and on settling presents a reddish-brown sediment. It contains par-

ticles of food, pavement epithelium, red corpuscles, and micrococci, but
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no cylindrical or ciliated epithelium. It probably comes fi-om tlie mouth

or pharynx.'

, Digestive System.—Disturbed or depraved appetite, dyspepsia, and

gastric pains are common in hysterical patients. The patient may have

difficulty in swallowing the food, apparently from spasm of the gullet.

There are instances in which the food seems to be expelled before it reaches

the stomach. In other cases there is incessant gagging. In the hysterical

vomiting the food is regurgitated withoiit much effort and without nausea.

This feature may persist for years without great disturbance of nutrition.

The most striking and remarkable digestive disturbance in hysteria is the

anorexia nervosa described by Sir William Grull. " To call it loss of appe-

tite—anorexia—but feebly characterizes the symptom. It is rather an

annihilation of appetite, so complete that it seems in some cases impossible

ever to eat again. Out of it grows an antagonism to food which results

at last and in its worst forms in spasm on the approach of food, and this in

turn gives rise to some of those remarkable cases of survival for long periods

without food " (Mitchell). As this goes on there may be an extreme degree

of muscular restlessness, so that the patients wander about until exhausted.

This feature has not been present in the cases which have come under

my observation. N"othing more pitiable is to be seen in practice than an

advanced case of this sort. It is usually in a young girl, sometimes as

early as the eleventh or twelfth, more commonly between the fifteenth and
twentieth years. The emaciation is frightful, and scarcely exceeded by

that of cancer of the oesophagus. The patient finally takes to bed, and in

extreme cases lies upon one side with the thighs and legs flexed, and con-

tractures may occur. Food is either not taken at all or only upon urgent

compulsion. The skin becomes wasted, dry, and covered with bran-like

scales. No food may be taken for several weeks at a time, and attempts to

feed may be followed by severe spasms. Although the condition looks so

alarming, these cases, when removed from their home surroundings and
treated by Weir Mitchell's method, sometimes recover in a remarkable

way. Death, however, may follow with extreme emaciation. In a

fatal case recently under my care the girl weighed only forty-nine pounds.

No lesions were found post mortem.

Among intestinal symptoms flatulency is one of the most distressing,

and is usually associated with the condition of peristaltic unrest (Kuss-

maul). Frequent discharges of faeces may be due to disturbance in either

the small or large bowel. An obstinate form of diarrhcea is found in some
hysterical patients, which proves very intractable and is associated espe-

cially with the taking of food. '

It seems an aggravated form of the loose-

ness of bowels to which so many nervous people are subject on emotion
or the tendency which some have to diarrhcsa immediately after eating. An
entirely different form is that produced by what Mitchell calls thejmtablo
rectim^Jn^which scybala are passed frequently during the day, sometimes
with greaTviolSTOe: Constipation is'more'frequent, however, and may be
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due to a loss of power in the muscles of the bowel, or in the abdominal

muscles. In extreme cases the bowels may not be moved for two or three

weeks, leading to great accumulation of fseces. Other disturbances are

ano-spasm or intense pain in the i-ectuiii apart from any fissure^

""^Tai^o-msmiak^ action of the heart on the slightest emotion,

with or without the subjective sensation of palpitation, is often a source

of great distress. A slow pulse is less frequent. Pains about the heart

may simulate angina, the so-called hysterical or pseudo-angina, which has

already been considered. Flushes in various parts are among the most

common symptoms. Sweating occasionally occurs.

Among the more remarkable vaso-motor phenomena are the so-called

stigmata or hEemorrhages in the skin, such as were present in the cele-

brated case of Louise Lateau. In many cases these are undoubtedly

fraudulent, but if, as appears credible, such bleeding may exist m the

hypnotic trance, there seems no reason to doubt its occurrence m the

trance of prolonged religious ecstasy.

Joi7it Afecti07is.-To Sir Benjamin Brodie and Sir James Paget we

owe the recognition of these extraordinary manifestations of hysteria.

Perhaps no single affection has brought more discredit upon the profes-^

sion, for the cases are very refractory, and finally fall into the hands of a

, .charlatan or faith-healer, under whose touch the disease may disappear at

'

once. Usually it affects the knee or the hip, and may follow a trifling

injury The joint is usually fixed, sensitive, and swollen. The surface

piay be cool, but sometimes the local temperature is increased. To the

touch it is very sensitive and movement causes great pain. In protracted

.cases the muscles about the joint are somewhat wasted, and in conse-

.quence it looks larger. The pains are often nocturnal, at which time the

local temperature may be much increased. While, as a rule, neuromimetic

joints yield to proper management, there are interesting instances m the

literature in which organic change has succeeded the functional disturb-

ance. In the remarkable "case reported in Weir Mitchell's lectures, the

hysterical features were pronounced, and, on account of the chrouicity,

the disease of the knee-joint was considered organic by such an authority

as Billroth. Sands found the joint surfaces normal, and the thickening

to be due to inflammatory products outside the capsule.

Intermittent hydrarthrosis may be a manifestation of hysteria, occur-

ring in the knee or other joints, sometimes with transient paresis.

^Mental Symptoms.-The psychical condition of

^/^^^yf
^'^^'^^ P^^^^^^'

is always abnormal, and the disease occupies the ill-defined territo y be-

tween Janity and insanity. In a large number of cases the Pat-n -
really insane, particularly in the perversion

^^^^^f^^^^^

Not the slightest dependence can be placed upon their statements, and

they will for months or years deceive friends, relatives, and physician

Thfs appears to result partly, but not wholly, from a morbid c^'aving for

sympathy. It is really due to an entire unhinging of the moral natuie.
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Hysterical patients may become insane and display persistent hallu-

cinations and delirium, alternating perhaps with emotional outbursts of

an aggravated character. For weeks or months they may be confined to

bed, entirely oblivious to their surroundings, with a delirium which may

simulate that of delirium tremens, particularly in being associated with

loathsome and unpleasant animals. The nutrition may be maintained,

but in these cases there is always a very heavy, foul breath. With seclu-

sion and care recovery usually takes place within three or four months.

At the onset of these attacks and during convalescence the- patients must

be incessantly watched, as a suicidal tendency is by no means uncommon.

I have been accustomed to speak of this condition as the status hystericus.

Of hysterical manifestations in the higher centres that of trance is the

most remarkable. This may develop spontaneously without any convul-

sive seizure, but more frequently, in this country at least, it follows hys-

teroid attacks. Catalepsy, a condition injwhich the limbs are plastic, and

remain in any position injwjiich they are pjaa&d, may be present.

'^^Tfie MeiaioUsmTJn Hysteria.—The studies of Grilles de la Tourette

and Cathelineau, under Charcot's direction, have shown that in the ordi-

nary forms of hysteria the urine does not show quantitative or qualitative

changes, but in the severe types, characterized by convulsions, etc., there

are important modifications : reduction in the urates and phosphates ; the

ratio of the earthy to the alkaline phosphates, normally 1 : 3, is 1 : 2, or

even 1 : 1. The urine is also reduced in amount. They think that these

changes might sometimes serve to difierentiate convolve hysteriaJrom

epilepsy, in which there is always an mcreasejja .ilia-g-Qlid constituents

after aTseizure.

HyJterical Fever.—In hysteria the temperature, as a rule, is normal.

The cases with fever may be grouped as follows : {a) Instances in which

the fever is the sole manifestation. These are rare, but I have seen at

least two cases in which the chronic course, the retention of the nutrition,

and the entirely negative condition of the organs left no other diagnosis

possible. In a case recently under observation the patient has had for four

or five years an afternoon rise of temperature, reaching usually to 103° or

103°. She was well nourished and presented no pronounced hysterical

symptoms, but there was a marked neurotic history on one side and a form

of interrupted sighing respiration so often seen in hysteria.

{l) Cases of hysterical fever with spurious local manifestations. These

are very troublesome and deceptive cases. The patient may be suddenly

taken ill with pain in various regions and elevation of temperature. The

case may simulate meningitis. There may be pain in the head, vomiting, •

contracted pupils, and retraction of the neck—symptoms which may per-

sist for weeks—and some anomalous manifestation during convalescence

may alone indicate to the physician that he has had to deal with a case of

hysteria, and has not, as he perhaps fiattered himself, cured a case of men-

ingitis. Mary Putnam Jacobi, in a recent article on hysterical fever.
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meutions a case in the service of Cornil whicli was admitted with dyspnoea,

slight cyanosis, and a temperature of 39° C. The condition proved to be

hysterical. There is also an hysterical pseudo-phthisis with pain in the

chest, slight fever, and the expectoration of a blood-stained mucus. The

cases of hysterical peritonitis may also show fever.

(c) Hysterical Hyperpyrexia.—It is a suggestive fact that the cases of

paradoxical temperatures reported of late years, in which the thermometer

has registered 112° to 120° or more, have been in women. Fraud has

been practised in some of these, but others have to be accepted, though

their explanation is impossible under our known laws. Jacobi has re-

cently reported a case in which the temperature rose to 148° F. (65-5° C).

The Omaha case, in which the temperature was recorded at 170° F., has,

I am informed on good authority, proved a fraud.

Diagnosis.—Inquiry into the occurrence of previous manifestations

and the mental conditions may give important information. These ques-

tions, as a rule, should not be asked the mother, who of all others is least

likely to give satisfactory information about the patient's condition. The

occurrence of the globus hystericus, of emotional attacks, of weeping and

crying, are always suggestive. The points of difEerence between tlie con-

• viflsive attacks and true epilepsy were referred to in their description,

and as a rule little difficulty is experienced in distinguishing between the

two conditions. The hysterical paralyses are very variable and apt to be

associated with anesthesia. The contractures may at times be very decep-

tive, but the occurrence of areas of anaesthesia, of retraction of the visual

field, and the development of minor hysterical manifestations, give valua-

ble indications. The contractures disappear under full anaesthesia. Spe-

cial care must be taken not to confound the spastic paraplegia of hysteria

with lateral sclerosis.
-u j-^i

The visceral, manifestations are usually recognized without much ditn-

culty. The practitioner has constantly to bear in mind the strong tend-

ency in hysterical patients to practise deception.

Treatment —The prophylaxis in hysteria may be gathered from the

remarks on the relation of education to the disease. The successful treat-

ment of hysteria demands qualities possessed by few physicians, ihe hrst

element is a due appreciation of the nature of the disease on the part ot

the physician and friends. It is pitiable to think of the misery which has

been inflicted on these unhappy victims by the harsh and imjust ti;eat-

ment which has resulted from false views of the nature of the trouble ;

on the other hand, worry and ill-health, often the wrecking of mind

body, and estate, are entailed upon the near relatives ^ the nursing of a

protracted case of hysteria. The minor manifestations attacks of he

vapors, the crying and weeping spells, are not of
^^^^^^^ ^"^'^^^^^ .'^

rarely require treatment. The physical condition should be carefully

looked into and the mode of life regulated so as ^oj-nsuve^J^tem^^d

order in everything. A congenial occupation offers he b^s^/^f'^f/j

many of these manifestations. Any functional disturbance should be at-
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tended to and a course of tonics prescribed. Special attention should be

paid to the action of the bowels.

Valerian and asafoetida are often of service. Por the pains in various

parts, particularly in the back, the thermo-cautery and static electricity

will be found invaluable. Morphia should be withheld. In the convulsive

seizures, particularly in the minor forms, it is often best, after settling the

patient comfortably, to leave her. When she comes to, and finds her-

self alone and without sympathy, the attacks are less likely to be repeated.

There is, as a rule, no cure for the hysterical manifestations of women,

otherwise in good health, who are, as Mitchell says, " fat and ruddy, with

sound organs and good appetites, but ever complain of pains and aches,

and ever liable on the least emotional disturbance to exhibit a quaint

variety of hysterical phenomena."

To treat hysteria as a physical disorder is, after all, radically wrong.

It is essentially _aLniental_and emotional anomalj_, and the important ele-

menTiiothe treatment is moral control. At home, surrounded by loving

relatives who misinterpret entirely the symptoms and have no appreciation

of the nature of the disease, the severer forms of hysteria can rarely be

cured. The necessary control is impossible; hence the special value of

the method introduced by Weir Mitchell, which is particularly applicable

to the advanced cases which have become chronic and bedridden. The

treatment consists in isolation, rest, diet, massage, and electricity. Sepa-

ration from friends and sympathetic relatives must be absolute, and can

rarely, if ever, be obtained in the individual's hbme'.'"Xn essential element

in the treatment is an intelligent nurse. No small share of the success

which has attended the author of this plan has been due to the fact that

he has persistently chosen as ]iis allies bright, intelligent women. The

details of the plan are as follows : The patient is confined to bed and not

allowed to get up, nor, at first, in aggravated cases, to read, write, or even

to feed herself.
' Massage is used daily, at first for twenty minutes or half

an hour, subsequently for a longer period. It is essential as a substitute

for exercise. The induction current is applied to the various muscles and

to the spine. Its use, however, is not so essential as that of massage. The

diet may at first be entirely of milk, four ounces every two hours. It is

better to give skimmed milk, and it may be diluted with soda water or

barley water and, if necessary, peptonized. After a week or ten days the

diet may be increased, the amount of milk still being kept up. A chop

may be given at midday, a cup of cofEee or cocoa with toast or bread and

butter or a biscuit with the milk. The patients usually fatten rapidly as

the solid food is added, and with the gain there is, as a rule, a diminution

or cessation of the nervous symptoms. The milk is the essential element

in the diet, and is itself amply sufficient.

The remarkable results obtained by this method are now universally

recognized. The plan is more applicable to the lean than to fat, flabby

hysterical patients. Not only is it suitable for the more obstinate varie-
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ties of hysteria with bodily manifestations, but in the cases with mental

symptoms the seclusion and separation from relatives and friends are par-

ticularly advantageous. In the hysterical vomiting Debove's method of

forced feeding may be used with benefit. For the innumerable minor

manifestations of hysteria and for the simulations the indications for treat-

ment are usually clear. Of late, hypnotism has been extensively used in

the treatment of hysteria. Occasionally in cases of hysterical contractions

or paralysis it is of benefit, but any one who has seen the development of

this method as practised at present in France must feel that it is a two-

edged sword and that the constant repetition in the same patient is fraught

with danger. In the cases which we have tried here the success has not

been marked.

XII. NEURASTHENIA.

Definition.—A condition_of weakness or exhaustion of the nervous

system.

The term, invented by Beard, covers an ill-defined, motley group of

symptoms, which may be either general and the expression of derange-

ment of the entire system, or local, limited to certain organs ;
hence the

terms cerebral, spinal, cardiac, and gastric neurasthenia. In certain re-

spects it is the physical counterpart of insanity. As the...£SSgniialJeature

in the latter condition is_ the abnormal response to stimuli, fiwjnthin_or

withittit, uponlhelugher centrVs'pfe'sidingover themind, so neurasthenia

appears to be the expression of a morbid, unhealthy reaction to stimuli

actlng'on the nervous centres which preside over the functions of organic

life. No hard and fast line can be drawn between neurasthenia and cer-

tain mental states, particularly hysteria and hypochondria.

Etiology.—Although the causes are apparently varied, they may be

grouped as hereditary and acquired.

(a) Hereditary.—We do not all start in life with the same amount of

nerve capital. Parents who have been the subjects of nervous complaints

or of mental troubles transmit to their children an organization which

is defective in what, for want of a better term, we must call " nerve force."

Such individuals start handicapped, and furnish a considerable proportion

of our neurasthenic patients. So long as they are content to transact a

moderate business with their life capital, all may go well, but there is no

reserve, and in the emergencies which constantly arise in the exigencies

of modern life these small capitalists go under and come to us as bank-

rupts. .

(&) Acquired.—The functions, though perverted most readily m per-

sons who have inherited a feeble organization, may also be damaged by

exercise which is excessive in proportion to the strength—i. e., by strain.

The cares and anxieties attendant upon the gaining of a livelihood may

be borne without distress, but in many persons the strain becomes excess-
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ive and is first manifested as tuorry. The individual loses the distinction

between essentials and non-essentials, trifles cause annoyance, and the

entire organism reacts with unnecessary readiness to slight stimuli, and la

in a state which the older writers called irritable weakness. If such a

condition be taken early and the patient given rest, the balance is quickly

restored. In this group may be placed a large proportion of the neuras-

thenics which we see in this country, particularly among business men.

Other causes more subtle, yet potent, and less easily dealt with, are the

worries attendant upon love afiairs, religious doubts, and the sexual pas-

sion.

Symptoms.—These are extremely varied, and may be general or

localized; more often a combination of both. The appearance of the

patient is suggestive, sometimes characteristic, but difficult to describe.

Loss of weight and slight anemia may be present. The physical debility

may reach a high grade and the patient may be confined to bed. Men-

tally the patients are usually low-spirited and despondent, in women fre-

quently emotional.

The local symptoms may dominate the situation, in which case the

clinical picture is of the so-called cerebral or spinal neurasthenia. Other

local forms are cardio-vascular, gastric, and sexual.

In the cerebral form the symptoms are chiefly connected with an

inability to perform the ordinary mental work. Thus a row of figures

cannot be correctly added, the dictation or the writing of a few letters is a

source of the greatest worry, the transaction of petty details in business is

a painful eflort, and there is loss of power of fixed attention. With this

condition there may be no headache, the appetite may be good, and the

patient may sleep well. As a rule, however, there are sensations of fulness

and weight or flushes, if not actual headache. Sleeplessness is a frequent

concomitant, and may be the first manifestation. Some of these patients

are good-tempered and cheerful, but a majority are moody, irritable, and

depressed.* The special senses may be disturbed, particularly vision. An

aching or weariness of the eyeballs after reading a few minutes or fiashes

of light are common symptoms. A difference between the pupils may be

present.

"When the spinal symptoms predominate—spinal irritation or spinal

neurasthenia— in addition to many of the features just mentioned, the

patients complain of weariness on the least exertion, of weakness, pain in

the back, and of aching pains in the legs. There may be spots of local

tenderness on the spine. Occasionally there may be disturbances of sen-

sation, particularly a feeling of numbness and tingling, and the reflexes

may be increased. The aching pain in the back or in the back of the

neck is the most constant complaint in these cases. In women it is often

* For an exhaustive consideration of the mental symptoms of neurasthenia, sec the

Shattuck Lecture, by Cowles. Boston Medical and Surgical Journal, 1891.
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impossible to say whether this condition is one of neurasthenia or hys-

teria.

In other cases the cardio-vascular symptoms are the most distressing,

and may occur with only slight disturbance of the cerebro-spinal functions,

though the conditions may be combined. Palpitation of the heart, irregu-

lar and very rapid action, and pains in the cardiac region are the most

common symptoms. The slightest excitement may be followed by in-

creased action of the heart, and the patients frequently have the idea that

they suffer from serious disease of this organ.

Vaso-motor disturbances constitute a special feature of many cases.

Flushes of heat and transient hyperasmia of the skin may be very distress-

ing symptoms. Profuse sweating may occur, either local or general, and

sometimes nocturnal. The pulse may show interesting features, owing

to the extreme relaxation of the peripheral arterioles. The arterial throb-

bing may be everywhere visible, almost as much as in aortic insufficiency.

The pulse, too, may under these circumstances have a somewhat water-

hammer quality. The capillary pulse may be seen in the nails, on the

lips, or on the margins of a line drawn upon the forehead, and I have on

several occasions seen pulsation in the veins of the back of the hand.

A characteristic symptom in some cases is the tlirohUng aorta. This

« preternatural pulsation in epigastrium," as Allan Burns calls it, may be

extremely forcible and suggest the existence of abdominal aneurism. The

subjective sensations associated with it may be very unpleasant, particu-

larly when the stomach is empty.

The general features of gastro-intestinal neurasthenia have been dealt

with under the section of nervous dyspepsia. The connection of these

eases with dilatation of the stomach, floating kidney, and the condition

which Glenard calls eyiteroptosis has already been mentioned.
^

Sexual neurasthenia is a condition in which there is an irritable weak-

ness of the sexual organs manifested by nocturnal emissions, unusual de-

pression after intercourse, and often by a distressing dread of impotence.

The mental condition of these patients is most pitiable, and they fall an

easy prey to quacks and charlatans of all kinds.

In all forms of neurasthenia the condition of the urine is important

Many cases are complicated with the symptoms of the condition known

as lithgemia, and so marked may this be that some have indeed made a

special form of litheemic neurasthenia. Polyuria may be present, but is

more common in hysteria. With disturbed digestion the urates and oxa-

lates may be in excess.
.

The diagnosis is readily made. It is sometimes difficult to distmguish

the cases from hysteria, and this is not surprising, as we cannot always

differentiate the two conditions. Neurasthenia occurs chiefly in men
;
in

fact, it is in many ways in them the equivalent of hysteria.
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XIII. THE TRAUMATIC NEUROSES

{RaUway Brain and Bailivay Spine; Traumatic Hysteria).

Definition —A morbid condition following shock wliich presents tlie

symptoms of neurasthenia or hysteria or of both. The condition is known

as " railway brain " and " railway spine."

Erichsen regarded the condition as the result of inflammation of the

meninges and cord, and gave it the name railway spine. Walton and

J J Putnam, of Boston, were the first to recognize the hysterical nature

of many of the cases,* and to Westphal's pupils we owe the name traumatic

neurosis. .

Etiology.—The condition follows an accident, often m a railway

train in which injury has been sustained, or succeeds a shock or concus-

sion from which the patient may apparently not have suffered in his body.

A man may appear perfectly well for several days, or even a week or

more, and then develop the symptoms of the neurosis. Bodily shock

or concussion is not necessary. The affection may follow a profound

mental impression ;
thus, an engine driver ran over a child, and received

thereby a very severe shock, subsequent to which the most pronounced

symptoms of neurasthenia developed. Severe mental strain combined with

bodily exposure may cause it, as in a case of a naval officer who was

wrecked in a violent storm and exposed for more than a day in the rig-

o-ino- before he was rescued. A slight blow, a fall from a carriage or on

the stairs may suffice.

Symptoms.—The cases may be divided into three groups :
simple

neurasthenia, cases with marked hysterical manifestations, and cases with

severe symptoms indicating or simulating organic disease.

(a) Simple Traumatic Neurasthenia.—The first symptoms usually de-

velop a few weeks after the accident, which may or may not have been

associated with an actual trauma. The patient complains of headache

and tired feelings. He is sleepless and finds himself unable to concentrate

his attention properly upon his work. A condition of nervous irritability

develops, which may have a host of trivial manifestations, and the entire

mental attitude of the person may for a time be changed. He dwells con-

stantly upon his condition, gets very despondent and low-spirited, and in

extreme cases melancholia may develop. He may complain of numbness

and tingling in the extremities, and in some cases of much pain in the

back. The bodily functions may be well performed, though such patients

usually have, for a time at least, disturbed digestion and loss in weight.

The physical examination may be entirely negative. The reflexes are

slightly increased, as in ordinary neurasthenia. The pupils may be un-

equal ; the cardio-vascular changes already described in neurasthenia may

be present in a marked degree. According as the symptoms are more

* See La Neurasthenie, par Tj. Bouveret, Paris, 1891.
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spinal or more cerebral, the condition is known as railway brain or railway

spine.

(2) Cases with Marhed Hysterical Features.—Following an injury of

any sort, neurasthenic symptoms, like those described above, may develop,

and in addition symptoms regarded as characteristic of hysteria. The

emotional element is prominent, and there is but slight control over the

feelings. The patients have headache, backache, and vertigo. A violent

tremor may be present, and indeed constitutes the most striking feature of

the case. I have recently seen an engineer who developed subsequent to

an accident a series of nervous phenomena, but the most marked feature

was an excessive tremor of the entire body, which was specially manifest

during emotional excitement. The most pronounced hysterical symptoms

are the sensory disturbances. As first noted by Putnam and Walton,

hemianaesthesia may occur as a sequence of traumatism. This is a

common symptom in France, but rare in England and in this country.

Achromatopsia may exist on the ansesthetic side. A second, more com-

mon, manifestation is limitation of the field of vision, similar to that

which occurs in hysteria.

Kemarkable disturbances may develop in some of these cases. A few

months ago I saw a man who had been struck by an electric car, whose

chief symptom was an extraordinary increase in the number of respira-

tions. He was a stout, powerfully built man, and presented practically no

other symptom than dyspncea of the most extreme grade. At the time of

observation his respirations were over 130 per minute, and he stated that

they had been counted at over 150.

(3) Cases in luJdcli the Symptoms suggest Orga7iic Disease of the

Brain a7id Cord.—As a result of spinal concussion, without fracture or

external injury, there may subsequently develop symptoms suggestive of

organic disease, which may come on rapidly, or at a late date. In a case

reported by Leyden the symptoms following the concussion were at first

slight and the patient was regarded as a simulator, but finally the condi-

tion became aggravated and death resulted. The post-mortem showed a

chronic pachymeningitis, which had doubtless resulted from the accident.

The cases in this group about which there is so much discussion are those

which display marked sensory and motor changes. Following an accident

in which the patient has not received external injury a condition of ex-

citement may develop within a week or ten days ; he complains of head-

ache and backache, and on examination sensory disturbances are found,

either hemianaesthesia or areas on the skin in which the sensation is much

benumbed ; or painful and tactile impressions may be distinctly felt in

certain regions, and the temperature sense is absent. The distribution

may be bilateral and symmetrical in limited regions or hemiplegic in type.

Limitation of the field of vision is usually marked in these cases, and there

may be disturbance of the senses of taste and smell. The superficial re-

flexes may be diminished
;
usually the deep reflexes are exaggerated. The
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pupils may be unequal ; the motor disturbances are variable. The French

wrLs describe cases of monoplegia with or without contracture, symp-

toms upon which Charcot lays great stress as a manifestation of profound

hvsteria. The combination of sensory disturbances-anaesthesia or hyper-

ithesi^with paralysis, particularly if monoplegic, and the occurrence of

contractures without atrophy and with normal electrical reactions, may be

regarded as distinctive of hysteria.

In rare cases following trauma and succeeding to symptoms which may

have been regarded as neurasthenic or hysterical, there are organic changes

which may prove fatal. That this sequence occurs is demonstrated clearly

by recent post-mortem examinations. The features upon which the

greatest reliance can be placed as indicating organic change are optic

atrophy, bladder symptoms, particularly in combination with tremor,

paresis, and exaggerated reflexes.
t n

The anatomical changes in this condition have not been very definite.

When death follows spinal concussion within a few days there may be no

apparent lesion, but in some instances the brain or cord has shown punc-

tiform haemorrhages. Edes has reported four cases m which a gradual

degeneration in the pyramidal tracts followed concussion or injury of the

spine- but in all these cases there was marked tremor and the spinal

symptoms developed early or followed immediately upon the accident.

Post-mortems upon cases in which organic lesions have supervened upon

a traumatic neurosis are extremely rare. Bernhardt reports an instance

of a man, aged thirty-three, who in 1886 received a kick from a horse

on the epigastrium and subsequently developed the symptom-complex of

neurasthenia and hysteria with attacks of vertigo and great psychical de-

pression He afterward had more marked mental symptoms and attacks

of unconsciousness. He committed suicide and the brain and cord showed

a beginning multiple sclerosis in the white matter, which was possibly

associated with an advanced grade of arterio-sclerosis. In a second case

a man, aged forty-two, received a shock in a railway accident m July,

1884. He was rendered unconscious and had a slight injury in the but-

tock region. In a few weeks symptoms of traumatic neurosis developed,

particularly great depression of spirits, with headache and sensory disturb-

ances in the feet and hands. Tremor and great weakness were com-

plained of when he attempted to work. There was no increase m the

reflexes. The case was regarded as an instance of simulation and a defect

in objective symptoms favored this view. Subsequently this judgment

was reversed, but he did not improve. He died in January, 1889, with

symptoms of cardiac dyspnoea. Macroscopically the brain and cord ap-

peared normal. There was extreme arterio-sclerosis, particularly of the

vessels of the brain and cord. In the latter there were scattered areas of

degeneration in the white substance, and degeneration in the sympathetic

ganglia.

I have entered somewhat fully into this question because of its extreme
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importance and on account of the paucity of the observations upon cases

which have subsequently developed symptoms of organic disease. Exam-
ples of it are extremely rare. So far as I know no case with autopsy has

been reported in this country, nor have I seen an instance in which the

clinical features pointed to an organic disease which had followed upon a

traumatic neurosis.

Diagnosis.—A condition of fright and excitement following an acci-

dent may persist for days or even weeks, and then gradually pass away.

The symptoms of neurasthenia or of hysteria which subsequently develop

present nothing peculiar and are identical with those which occur under

other circumstances. Care must be taken to avoid simulation, and, as in

these cases the condition is largely subjective, this is sometimes extremely

difficult. In a careful examination a^jimulator will often reveal himself

by exaggeration of certam syniptoms, particularly _sensitiveness of the

s^ne, and by increasing voluntarily the reflexes. It may require a careful

study "of the case to determine whether the individual is honestly suffering

from the symptoms of which he complains. A still more important ques-

tion in these cases is, Has the patient organic disease ? The symptoms

given under the first two groups of cases may exist in a marked degree

and may persist for several years without the slightest evidence of organic

change. It must be noted that in the two autopsies above referred to the

patients were the subjects of extreme arterio-sclerosis, with which, in all

probability, the areas of multiple sclerosis were associated. Hemianaesthe-

sia, limitation of the field of vision, monoplegia with contracture, may all

be present as hysterical manifestations, from which recovery may be com-

plete. In our present knowledge the diagnosis of an organic lesion should

be limited to those cases in which optic atrophy, bladder troubles, and signs

of sclerosis of the cord are well marked—indications either of degeneration

of the lateral columns or of multiple sclerosis.

Prognosis.—A majority of patients with traumatic hysteria recover.

In railway cases , so long as litigation is pending and the patient is in the

hands of lawyersThe' symptoms usually persist. Settlement is often the

starting point of a'^speedy and perfect recovery. I have known return to

health after the persistence of the most aggravated symptoms with com-

plete disability of from three to five years' duration. On the other hand,

there are a few cases in which the symptoms persist even after the litiga-

tion has been closed ; the patient goes from bad to worse and psychoses

develop, such as melancholia, dementia, or occasionally progressive paresis.

And, lastly, in extremely rare cases, organic lesions may develop as a

sequence of the traumatic neurosis.

The function of the physician acting as medical expert in these cases

consists in determining [a) the existence of actual disease, and (b) its char-

acter, whether simple neurasthenia, severe hysteria, or an organic lesion.

The outlook for ultimate recovery is good except in cases-which present the

more serious symptoms above mentioned. Nevertheless, it must be borne
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in mind that traumatic hysteria is one of the most intractable affections

which we are called upon to treat.

Treatment of Neurasthenia.—Many patients come under our

care a generation too late for satisfactory treatment, and it may be impos-

sible to restore the exhausted capital. In other instances, the recovery

takes place rapidly, the patient remains well for a few months or a year,

and then overwork, or even the ordinary wear and tear of life, again pros-

trates him. Other persons drift into a condition of chronic invalidism or

become slaves to morphia or chloral. In the case of business or profes-

sional men, in whom the condition develops as a result of overwork or

overstudy, it may be sufficient to enjoin absolute rest with change of scene

and diet. A trip abroad, with a residence for a month or two in Switzer-

land, or, if there are symptoms of nervous dyspepsia, a residence at one of

the Spas, will usually prove sufficient. The excitement of the large cities

abroad should be avoided. Better still for these cases, if they carry it out,

is a life in the woods or on the plains. Three months of tent-life in the

Adirondacks or the same length of time in the Kocky Mountains will

sometimes cure the most marked cases of this kind. Such a plan is not,

however, within the circumstances of all. In a much larger class, includ-

ing a large proportion of neurasthenic women, a systematic Weir Mitchell

treatment rigidly carried out should be tried (see hysteria). Eor obstinate

and protracted cases, particularly if combined with the chloral or morphia

habit, no other plan is so satisfactory. The treatment of the gastric and

intestinal symptoms so important in this condition has already been con-

sidered. In milder grades of the condition massage alone will be found

very useful. For the irregular pains, particularly in -the back and neck,

the thermo-cautery is invaluable. Medicines are of little avail. Strychnia

h in full doses is often beneficial. For the relief of sleeplessness all possible

Vmeasures should be resorted to before the employment of drugs.

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS.

I. Periodical Paralysis.

I have already referred to the remarkable periodical paralysis of the

ocular muscles, which may recur at intervals for many years. There is a

form of periodical paralysis involving the general muscles, which may

recur with great regularity, and which is also a " family " affection. In

Westphal's case, a boy of twelve, the attacks began in the eighth year, and

at first recurred every four or six weeks, and lasted from a few hours to

two days. Goldflam * has described a family in which twelve members

were affected with this disease, the heredity being through the mother.

* Zeitschrift ftir klinischo Medicin, Bd. xix, 1891.
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Cousot has also met with a family in which the mother and four children

were attacked. The disease occurs in youth, and the tendency to the

attacks diminishes with age.

The clinical picture is very much alike in all the recorded cases. The

paralysis involves, as a rule, the arms and legs. It comes on when the

patients are in full health, and without any apparent cause, often during

sleep. Sometimes it begins with weakness in the limbs, a sensation of

weariness and sleepiness, not often with sensory symptoms. The paralysis

is usually complete within the first twenty-four hours, beginning in the

legs, to which in rare instances it is confined. The muscles of the neck

are sometimes involved, and occasionally those of the tongue and pharynx.

The cerebral nerves and the special senses are, as a rule, uninvolved. The

attacks are afebrile, sometimes with low temperatures and slow pulse.

The deep reflexes are reduced, sometimes abolished, and the skin reflexes

may be feeble. One of the most remarkable features is the extraordinary

reduction or complete abolition of the faradic excitability, both of muscles

and of nerves.

Improvement begins sometimes in the course of a few hours or after a

day or two, and the paralysis disappears completely, and the patient is

perfectly well. As mentioned, the attacks may recur every few weeks, m

some instances even daily ; more commonly, an interval of one or two

weeks elapses between the attacks. Goldflam suggests that the paralysis is

due to an auto-intoxication, and that the poisonous material acts upon the

nerve-endings in the muscles. He has made experiments with the urine

of a case which showed that during the attacks the toxic properties of this

secretion were materially increased. From the recurring, periodic char-

acter of the attacks they have been supposed to be due to malaria, but of

this there is no evidence.

II. Astasia; Abasia.

These terms, indicating respectively inability to stand and inability to

walk, have been applied by Charcot and Blocq to diseased conditions_ char-

acterized by loss of the power of standing or of walking with_ retention of

muscular power, coordination, and sensation. Blocq's definition is as fol-

lows • "A morbid state in which the impossibility of standmg erect and

walking normally is in contrast with the integrity of sensation of muscu-

lar strength, and of the coordination of the other movements of the lower

extremities." The condition forms a symptom group, not a morbid entity,

and is probably a functional neurosis. Knapp in a recent paper analyzes

the 50 cases reported in the literature. Twenty-five of these were m men,

25 in women. In 21 cases hysteria was present; in 3, chorea; m Z, epi-

lepsy ; and in 4, intention psychoses. As a rule, the patients, t^^^f^^^]'

to move the feet and legs perfectly when in bed, are either unable to walk

properly or cannot stand at all. The disturbances have been very varied,
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and diflferent forms have been recognized. The commonest, according to

Knapp's analysis of the recorded cases, is the paralytic, in which the legs

give out as the patient attempts to walk and " bend under him as if made

of cotton." " There is no rigidity, no spasm, no incoordination. In bed,

sitting, or even while suspended, the muscular strength is found to be

good." Other cases are associated with spasm or ataxia ; thus there may

be movements which stiffen the legs and give to the gait a somewhat spas-

tic character. In other instances there are sudden flexions of the legs, or

even of the arms, or a saltatory, spring-like spasm. In a majority of the

cases it is a manifestation of a neurosis allied to hysteria.

The cases, as a rule, recover, particularly in young persons. Relapses

are not uncommon. The rest treatment and static electricity should be

employed.

YI. YASO-MOTOR AND TEOPHIC DISORDERS.

I. RAYNAUD'S DISEASE.

Definition.—A vascular disorder, probably dependent upon vaso-

motor influences, characterized by three grades of intensity : (a) Local

syncope, (5) local asphyxia, and (c) local or symmetrical gangrene.

Local Syncope.—This condition is seen most frequently in the extrem-

ities, producing the condition known as dead flngers or dead toes. It is

analogous to that produced by great cold. The entire hand may be af-

fected with the flngers ; more commonly only one or more of the flngers.

This feature of the disease rarely occurs alone, but is generally associated

with local asphyxia. The common sequence is as follows : On exposure to

slight cold or in consequence of some emotional disturbance the flngers

become white and cold, or both flngers and toes are affected. The pallor

may continue for an indeflnite time, though usually not more than an

hour or so ; then gradually a reaction follows and the flngers get burning

hot and red. This does not necessarily occur in all the flngers together

;

one flnger may be as white as marble, while the adjacent ones are of

a deep red or plum color.

Local Asphyxia.—Chilblains form the mildest grade of this condition.

It usually follows the local syncope, but it may come on independently.

The flngers and toes are oftenest affected, next in order the ears ; more

rarely portions of the skin on the arms and legs. During an attack the

fingers alone, sometimes the hands, also swell and become intensely con-

gested. In the most extreme grade the flngers are perfectly livid, and
the capillary circulation is almost stagnant. The swelling causes stiff-

ness and usually pain, not acute, but due to the tension and distention of

the skin. Sometimes there is marked anaesthesia. Attacks of this sort

66
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may recur for years, and be brought on by the slightest exposure to cold or

in consequence of disturbances, either mental or, in some instances, gastric.

Apart from this unpleasant symptom the general health may be very good.

The attacks may recur only at long intervals or during the winter time.

Local or Symmetrical gangrene.— mildest grade of this condition

follows the local asphyxia, in the chronic cases of which small necrotic

areas are sometimes seen at the tips of the fingers. Sometimes the pads

of the fingers and of the toes are quite cicatricial from repeated slight

losses of this kind. So also when the ears are afiected there may be super-

ficial loss of substance at the edge. The severer cases, which terminate

in extensive gangrene, are fortunately rare.

In an attack the local asphyxia persists in the fingers. The terminal

phalanges, or perhaps only one finger, become black, cold, and insensi-

ble. The skin begins to necrose and superficial gangrenous blebs appear.

Gradually a line of demarkation shows itself and a portion of one or more

of the fingers sloughs away. The resulting loss of substance is much less

than the appearance of the hand or foot would indicate, and a condition

which looks as if the patient would lose all the fingers or half of a foot

may result perhaps in only a slight superficial loss in the phalanges. In

severer cases the greater portion of a finger or the tip of the nose may be

lost. Occasionally the disease is not confined to the extremities, but^ afiects

symmetrical patches on the limbs or trunk, and may pass on to rapid gan-

grene. These severe types of cases occur particularly in young children,

and death may result within three or four days. The attacks are usually

very painful, and the motion of the part is much impaired. In some

cases numbness and tingling persist for a long time.

The climax of this series of neuro-vascular changes is seen m the re-

markable instances of extensive multiple gangrene. They are most com-

mon in children, and may proceed with frightful rapidity. In the

Medico-Chirurgical Society's Transactions, vol. xxii, there is an extraordi-

nary case reported, in which the child, aged three, lost in this way both

arms above the elbow, and the left leg below the knee. There also had

been a spot of local gangrene on the nose. Spontaneous amputation

occurred, and the child made a complete recovery. The cases are more

frequent than has been supposed, and an illustration is given by \\ eeks

of Marion, Ohio, in which the boy had rheumatic pains m the legs, and

purpuric blotches developed before the gangrene began (Medico-burgical

Bulletin, July 1, 1894).

There are remarkable concomitant symptoms m Eaynaud s disease to

which a good deal of attention has been paid of late years. Ha^moglobi-

nuria may develop during an attack, or may take the place of an outbreak.

In such instances the affection is usually brought on by cold weathei.

In a case reported by H. M. Thomas from my clinic, Raynaud s disease

occurred for three successive winters and always in association with hemo-

globinuria. The attacks were sometimes preceded by a chill, beverai
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cases of the kind are found in Barlow's appendix to his translation of

Kaynaud's paper for the New Sydenham Society. The onset with a chill,

as in the case just mentioned, has doubtless given rise to the idea that the

disease is in some way associated with ague. Cerebral symptoms, par-

ticularly mental torpor and transient loss of consciousness, have also been

noticed in some cases. The case just mentioned with haemoglobinuria

had epilepsy with the attacks. Exposure on a cold day would bring on an

epileptic seizure with the local asphyxia and bloody urine. Another pa-

tient, the subject for years of Kaynaud's disease, has had many attacks of

transient hemiplegia on one side or the other, when on the right side with

aphasia. Occasionally joint affections develop, particularly anchylosis and

thickening of the phalangeal articulations. Southey has reported a case

in which mania developed, and Barlow an instance in which the woman
had delusions. Peripheral neuritis has been found in several cases.

The pathology of this remarkable disease is still obscure. Raynaud

suggested that the local syncope was produced by contraction of the ves-

sels, which seems likely. The asphyxia is dependent upon dilatation of

the capillaries and small veins, probably with the persistence of some

degree of spasm of the smaller arteries. There are two totally different

forms of congestion, which may be shown in adjacent fingers ; one may
be swollen, of a vivid red color, extremely hot, the capillaries and all the

vessels fully distended, and the angemia produced by pressure may be in-

stantaneously obliterated ; the adjacent finger may be equally swollen,

absolutely cyanotic, stone cold, and the anaemia produced by pressure

takes a long time to disappear. In the latter case the arterioles are prob-

ably still in a condition of spasm.

Treatment.—In many cases the attacks recur for years uninfluenced

by treatment. Mild attacks require no treatment. In the severer forms

of local asphyxia, if in the feet, the patient should be kept in bed with

the legs elevated. The toes should be wrapped in cotton-wool. The pain

is often very intense and may require morphia. Carefully applied, sys-

tematic massage of the extremities is sometimes of benefit. Galvanism

may be tried. Barlow advises immersing the affected limb in salt water

and placing one electrode over the spine and the other in the water.

Nitro-glycerine has been warmly recommended by Gates.

II. ANGIO-NEUROTIC CEDEMA.

Deflnition.—An affection characterized by the occurrence of local

oedematous swellings, more or less limited in extent, and of transient

duration. Severe colic is sometimes associated with the outbreak. There
is a marked hereditary disposition in the disease. The affection has been
specially studied by Quincke, Jamieson, J. E. Graham, and Matas.

Symptoms.—The cedema appears suddenly and is usually circum-
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scribed. It may appear iu the face ; the eyelid is a common situation ; or

it may involve the' lips or cheek. The backs of the hands, the legs, or

the throat may be attacked. Usually the condition is transient, associated

perhaps with slight gastro-intestinal distress, and the affection is of little

moment. There may be a remarkable periodicity in the outbreak of the

03dema. In Matas's case this periodicity was very striking; the attack

came on every day at eleven or twelve o'clock. The disease may be hered-

itary through many generations. In the family whose history I reported,

five generations had been affected, including twenty-two members. The

swellings appear in various parts; only rarely are they constant in one

locality. The hands, face, and genitalia are the parts most frequently

affected. Itching, heat, redness, or in some instances, urticaria may pre-

cede the outbreak. Sudden oedema of the larynx may prove fatal. Two

members of the family just referred to died of this complication. In

one member of this family, whom I saw repeatedly in attacks, the swell-

ings came on in different parts ; for example, the under lip would be

swollen to such a degree that the mouth could not be opened. The hands

enlarge suddenly, so that the fingers cannot be bent. The attacks recur

every three or four weeks. Accompanying them are usually gastro-

intestinal attacks, severe colic, pain, nausea, and sometimes vomiting.

The colic is of great intensity and usually requires morphia. Arthritis

apparently does not occur.

The disease has affinities with urticaria, the giant form of which is

probably the same disease. There is a form of severe purpura, often with

urticarial manifestations, which is also associated with marked gastro-

intestinal crises. Quincke regards the condition as a vaso-motor neurosis,

under the influence of which the permeability of the vessels is suddenly

increased. Milroy, of Omaha, has described cases of hereditary oedema,

twenty-two individuals in six generations, in which there existed from

birth a solid oedema of one or of both legs, without any special inconven-

ience or any progressive increase of the disease.

The treatment is very unsatisfactory. In the cases associated with

auEemia and general nervousness, tonics, particularly large doses of strych-

nia, do good ; but too often the disease resists all treatment.

III. FACIAL HEMI-ATROPHY.

An affection characterized by progressive wasting of the bones and

soft tissues of one side of the face. The atrophy begins, as a rule, m

childhood, but in a few cases has not come on until middle age. It begins

diffusely, but in some instances has started at one spot on the skm and has

gradually spread, involving at first the subcutaneous tissues, then the

muscles and the bones, more particularly the upper jaw. The wasting is

sharply limited at the middle line, and the appearance of the patient is
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very remarkable, the face looking as if made up of two halves from difEer-

ent persons. There is usually change in the color of the skin and the

hair falls. Owing to the wasting of the alveolar processes the teeth be-

come loose and ultimately fall out. The wasting involves the tissues of

the orbit, and the eye on the affected side is sunken. In a majority of the

cases the atrophy has been confined to one side of the face, but there are

instances on record in which the disease was bilateral, and a few cases in

which there were areas of atrophy on the back and on the arm of thei

same side. The disease is rare. Sachs has collected ninety-seven cases

from the literature.

Two autopsies have been made. In Mendel's case there was the ter-

minal stage of an interstitial neuritis in all the branches of the trigemi-

nus, from its origin to the periphery, most marked in the superior maxil-

lary branch.

In Homen's case, which came on rapidly and hardly belongs to the

typical form of the disease, a tumor was found pressing upon the Gas-

serian ganglion and the trigeminus nerve.

The disease is recognized at a glance. The facial asymmetry asso-

ciated with congenital wryneck must not be confounded with progressive

facial hemi-atrophy. The precise nature of the disease is still doubtful.

IV. ACROMEGALIA.

Definition.—A dystrophy characterized by abnormal processes of

growth, chiefly in the bones of the face and extremities.

The term was introduced by Marie, and signifies large extremities.

Etiology.—It occurs rather more frequently in women. Of the 38

cases analyzed in the monograph of Souza-Leite, 16 were in men and 22 in

women. The disease usually begins about the twenty-fifth year, though

in some instances as late as the fortieth. Eheumatism, syphilis, and the

specific fevers have preceded the development of the disease, but probably

have no special connection with it. In this country many cases have now

been reported.

Symptoms.—In a well-marked case the disease presents most char-

acteristic features. The hands. and feet are greatly enlarged, but are not

deformed, and can be used freely. The hypertrophy is general, involving

all the tissues, and gives a curious spade-like character to the hands. The

» wrists may be enlarged, but the arms are rarely affected. The feet are

involved like the hands and are uniformly enlarged. The big toe may be

much larger in proportion. The nails are usually broad and large. The

head increases in volume, but not as much in proportion as the face,

which becomes m,uch elongated and enlarged in consequence of the in-

crease in the size of the superior and inferior maxillary bdnes. The latter

in particular increases greatly in size, and often projects below the upper

jaw. The alveolar processes are widened and the teeth separated. The'
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soft parts also increase in size, and the nostrils are large and broad. The
eyelids are sometimes greatly thickened, and the ears enormously hyper-

trophied. The tongue in some instances becomes greatly enlarged. Late
in the disease the spine may be affected and the back bowed—kyphosis.

The bones of the thorax may slowly and progressively enlarge. With this

gradual increase in size the skin of the hands and face may appear nor-

mal. Sometimes it is slightly altered in color, coarse, or flabby, but it has

not the dry, harsh appearance of the skin in myxcsdema. The muscles

are sometimes wasted. Changes in the thyroid have been found, but are

not constant. The gland has been normal in some, atrophied in others,

and in a third group of cases enlarged. Erb, who has made an elaborate

study of the disease, has noticed an area of dulness over the manubrium
sterni, which he thought possibly due to the persistence or enlargement

of the thymus. Headache is not uncommon. Somnolence has been

noted in many cases. Menstrual disturbance may occur early, and there

may be suppression. In some instances vision has been involved, owing

to a gradual atrophy of the optic nerve. The disease may persist for fif-

teen, twenty, or more years.

The pathological anatomy has been studied in a few cases. In addi-

tion to enlargement of the bones, which is a true hypertrophy, enormous

enlargement of the hypophysis (pituitary body) has been found.

Owing to the remarkable changes in this body in acromegaly, it has

been suggested that the disease is a nutritional disturbance analogous

to myxoedema, and caused directly by disturbance in the function of

this organ. The evidence from comparative anatomy and embryology

shows that the pituitary body is a very " complex organ consisting of an

anterior secreting glandular organ ; a water vascular duct ; a posterior,

sensitive, nervous lobe, of which the last two—namely, the duct and the

nervous lobe—were morphologically well developed and functioned in

ancestral vertebrata, but have become obliterated and atrophied in struc-

ture and function forever above larval acraniates " (Andriezen, B. M. J.,

1894, i). The pituitary body continues active, but the duct is obliterated

" and the gland changed' into a ductless gland ; the secretion becomes an

' internal secretion,' " which is absorbed by the lymphatics.

It has been suggested by Massalongo and others that gigantism and

acromegaly are one and the same disease, both due to the hyperfunction

of the pituitary gland. Certain persons exhibited as giants have been

acromegalic, and the skulls of some notable giants show enormous en-

largement of the sella turcica.

Less constant have been the changes in the thymus and in the thyroid.

In some instances the peripheral nerves have been involved.

As stated, the true nature of the disease is unknown. Marie regards

it as a systemic dystrophy, analogous to myxoedema and, due Jo,the mor-

bid condition ofJhe pituitary body, just as myxoedema is associated with

disease of the thyroid.
'
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Diagnosis.—Tliere are several affections which are apt to be con-

founded with acromegaly. The congenital, progressive hypertrophy of a

single member, as of an arm or leg, or of one side of the body-the so-

called giant growth—is readily recognized.

In the osteitis deformans of Paget the shafts of the long bones are

chiefly involved, and in the head the bones of the cranium, but not those

of the face. As Marie states, in Paget's disease the face is triangular with

the base upward ; in acromegaly it is ovoid or egg-shaped with the large

end downward ; while in myxosdema it is round and full-moon-shaped.

Marie has given the naxae hypertrophic pulmonary osteo-arthropathy

to a remarkable disorder, characterized by enlargement of the hands and

feet, and of the ends of the long bones, chiefly of the lower three fourths

of the forearm and legs. Unlike acromegaly, the bones of the skull and

of the face are not involved. The terminal phalanges are much spread

with both transverse and longitudinal curves ; the nails, too, are large and

much curved over the ends of the phalanges. Both scoliosis and kyphosis

have been met with. The disease is very chronic, and in nearly all cases

has been associated with some long-standing affection of the bronchi,

lungs, or pleura (hence the name pulmonary osteo-arthrapathy), of which

sarcoma, chronic bronchitis, chronic tuberculosis, and empyema have been

the most frequent. There are several instances in which disease has de-

veloped in the subjects of syphilis. The disease occurs usually in adults

and in the male sex. Thorburn (B. M. J., 1893, i) has collected about

thirty cases.

The essential pathology of the disease is very obscure. Mane suggests

that the toxines of the pulmonary disease are absorbed into the circula-

tion and exercise an irritant action on the bony and articular structures.

Thorburn thinks that it is a chronic tuberculous affection of a large

number of bones and joints of a benign type.

Finally, in a remarkable condition known as leontiasis ossea, there is

hyperostosis of the bones of the cranium, and sometimes those of the face.

The description is largely based upon the skulls in museums, but Allen

Starr has recently reported an instance in a woman, who presented a

slowly progressing increase in the size of the head, face, and neck, the

hard and soft tissues both being affected. He has applied to the condition

the term megalo-cephalie.

The treatment does not appear to have any influence upon the prog-

ress of the disease. The thyroid extract has been tried in many cases,

without, so far as my personal experience goes, any beneflt. Extract of

the pituitary gland has also been used. The lung extract has been em-

ployed in some cases of pulmonary osteo-arthropathy. In a case of

Caton's, of Liverpool, an unsuccessful attempt was made to extirpate the

pituitary body.



1048 DISEASES OF THE NERVOUS SYSTEM.

V. SCLERODERMA.

Definition.

—

A condition of localized or diffuse induration of the

skin.

""^Ilewin and Heller (Die Sclerodermie, Berlin, 1895) have recently col-

lected from the literature 508 cases.

Two forms are recognized : the circumscribed; which corresponds to

the keloid of Addison, and to morphoea ; and the diffuse, in which large

areas are involved.

The disease affects females more frequently than males. The cases

occur most commonly at the middle period of life. The sclerema neona-

torum is a different affection, not to be confounded with it. A large

majority of the patients have been French or German
;
among the col-

lected cases only 32 are from North America, but this scarcely represents

the incidence of the disease ; four cases of the diffuse form have come

under my observation within the past five years.

In the circumscribed form there are patches, ranging from a few cen-

timetres in diameter to the size of the hand or larger, in which the skin

has a waxy or dead-white appearance, and to the touch is brawny, hard,

and inelastic. Sometimes there is a preliminary hyperaemia of the skin,

and subsequently there are changes in color, either areas of pigmentation

or of complete atrophy of the pigment—leucoderma. The sensory changes

are rarely marked. The secretion of sweat is diminished or entirely abol-

ished. The disease is more common in women than in men, and is situ-

ated most frequently about the breasts and neck, sometimes in the course

of the nerves. The patches may develop with great rapidity, and may per-

sist for months or years ; sometimes they disappear in a few weeks.

The diffuse form, though less common, is more serious. It develops

first in the extremities or in the face, and the patient notices that the skin

is unusually hard and firm, or that there is a sense of stiffness or tension

in making accustomed movements. Gradually a diffuse, brawny indura-

tion develops and the skin becomes firm and hard, and so united to the

subcutaneous tissues that it cannot be picked up or pinched. The skin

may look natural, but more commonly is glossy, drier than normal, and

unusually smooth. With reference to the localization, in 66 observations

the disease was universal ; in 203, regions of the trunk were affected ; in

193, parts of the head or face ; in 287, portions of one or other of the upper

extremities ; and in 122, portions of the lower extremities. In 80 cases

there were disturbances of sensation. The disease may gradually extend

and involve the skin of an entire limb. When universal, the face is ex-

pressionless, the lips cannot be moved, mastication is hindered, and it may

become extremely difficult to feed the patient. The hands become fixed,

the fingers immobile, on account of the extreme induration of the skin

over the joints. The disease is chronic, lasting for many months or many
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years. There are instances on record of its persistence for more than

twenty years. Kecovery may occur, or the disease may be arrested. The

patients are apt to succumb to pulmonary complaints or to nephritis.

Rheumatic troubles have been noticed in some instances ; in others, endo-

carditis. Raynaud's disease may be associated with it, as in two cases

described by Stephen Mackenzie. I have seen an instance of the diffuse

form in which the primary symptoms were those of local asphyxia of the

fingers, and in which, with extensive scleroderma of the arms and hands

and face, there were cyanosis and swelling of the skin of the feet without

any brawny induration.

The pathology of the disease is unknown. It is usually regarded as a

trojho-neurosis, probably dependent upon changes in the arteries ofJhe^

skin leading to connective-tissue overgrowth.

^"The paHents require to be warmly clad" and to be guarded against ex-

posure, as they are particularly sensitive to changes in the weather. Fric-

tions with oil, and galvanism, are recommended.

The remarkable dystrophy known as sclerodactylie belongs to this dis-

order. There are symmetrical involvements of the fingers, which become

deformed, shortened, and atrophied ; the skin becomes thickened, of a

waxy color, and is sometimes pigmented. Bullae and ulcerations have

been met with in some instances, and a great deformity of the nails. The

disease has usually followed exposure, and the patients are much worse

during the winter, and are curiously sensitive to cold. There may be

changes in the skin of the feet, but the deformity similar to that which

occurs in the hand has not been noted. Some of the cases present in addi-

tion diffuse sclerodermatous changes of the skin of other parts. In Lewin

and Heller's monograph there are 35 cases of isolated sclerodactylism, and

106 cases in which it was combined with scleroderma.

Here a brief reference may be made to the remarkable trophic lesion

described by Da Silva Lima, which is met with in negroes in Brazil,

Africa, India, and occasionally in the Southern States. It is confined to

the toes, usually the little toe, and begins as a furrow on the line of the

digito-plantar fold. This gradually deepens, the end of the toe enlarges,

and, usually without inflammation or pain, the toe falls off. The process

may last some years. Cases have been reported in this country by Horna-

day, Pittman, F. J. Shepherd, and Morrison.



SECTION IX.

DISEASES OF THE MUSCLES-

I. MYOSITIS.

Definition.—Inflammation of the voluntary muscles.

A primary myositis occurs as an acute or subacute affection, and is

probably dependent on some unknown infectious agent. Several charac-

teristic cases have been described of late years. The case of E. Wagner

may be taken as a typical example. A tuberculous but well-built woman

entered the hospital, complaining of stiffness in the shoulders and a

slight oedema of the back of the hands and forearms. There was parses-

thesia, the arms became swollen, the skin tense, and the muscles felt

doughy. Gradually the thighs became affected. The disease lasted about

three months. The post-mortem showed slight pulmonary tuberculosis

;

all the muscles except the glutei, the calf, and abdominal muscles were

stiff and firm, but fragile, and there were serous infiltration, great pro-

liferation of the interstitial tissue, and fatty degeneration. Similar cases

have been reported by Unverricht, Hepp, and Jacoby of New York. In

the case reported by Jacoby the muscles were firm, hard, and tender, and

there was slight oedema of the skin The duration of the cases is usually

from one to three months, though there are instances in which it has been

longer The swelling and tenderness of the muscles, the oedema, and the

pain naturally suggest trichinosis, and indeed Hepp speaks of it as a

pseudo-trichinosis. The nature of the disease is unknown. Senator's case

presented marked disorders of sensation, and there is a question whether

the peripheral nerves are not involved with the muscles. Wagner suggests

that some of these cases were examples of acute progressive muscular atro-

phy. The separation from trichinosis can be made only by removing a

portion of the muscle. There are septic cases in which a diffuse, purulent

infiltration of the muscles of different regions occurs. Instances have

been reported in which this has been described as the primary affection,

the condition of the muscles even passing on to gangrene.
_

A remarkable affection is myositis ossificans^ progressiva, in which

portions of the muscles undergo a progressive calcification.
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II. THE MUSCULAR DYSTROPHIES

(Dystrophia muscularis progressiva, Erb).

Definition.—Muscular wasting, with or without an initial hyper-

trophy, beginning in various groups of muscles, usually progressive in

character, and dependent on primary changes in the muscles themselves.

A marked hereditary disposition is met with in the disease.

Before considering the primary muscular atrophies it may be well to

summarize briefly the chief conditions under which muscular atrophy

occurs. These are

:

(1) Acute or chronic lesions of the nuclei of the motor path, which"

may be (a)' cortical, as a direct result of a cerebral lesion
;

(b) bulbar, as

in chronic bulbar paralysis
;

(c) spinal, either acute, as in poliomyelitis of

children, or chronic, as in the progressive muscular atrophy of the simple

or of the spastic type.

(3) Neuritic muscular atrophy, following a local neuritis due to trauma,

a multiple neuritis due to alcohol, lead, and the infectious diseases. In

this same category probably may be placed the muscular atrophies asso-

ciated with joint-disease, the progressive hemi-atrophy of the face, and the

atrophy sometimes found in cases of hysteria. The peroneal type of mus-

cular atrophy belongs in this division.

(3) Conditions of the muscles themselves—muscular dystrophy.

Etiology.—No etiological factors of any moment are known other

than heredity. The influence may show itself by true heredity—that is,

the disease occurring in two or more generations—or several members of

the same generation may be affected, showing a family tendency. Many

members of the same family may be attacked through several generations.

Males, as a rule, are more frequently affected than females. The disease

is usually transmitted through the mother, though she may not herself be

the subject. As many as twenty or thirty cases have been described in

five generations. In Erb's cases 44 per cent showed no heredity. The

disease usually sets in before puberty, but may be as late as the twentieth

or twenty-fifth year, or in some instances even later.

Symptoms.—The first symptom noticed is, as a rule, clumsiness in

the movements of the child, and on examination certain muscles or groups

of muscles seem to be enlarged, particularly those of the calves. The

extensors of the leg, the glutei, the lumbar muscles, the deltoid, triceps,

and infraspinatus, are the next most frequently involved, and may stand

out with great prominence. The muscles of the neck, face, and forearm

rarely suffer. Sometimes only a portion of a muscle is involved. With

this hypertrophy of some muscles there is wasting of others, particularly

the lower portion of the pectorals and the latissimus dorsi. The attitude

-when standing is very characteristic. The legs are far apart, the shoulders
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thrown back, the spine is greatly curved, and the abdomen protrudes.

The gait is waddling and awkward. In getting up from the floor the

position assumed, as so well known now through Gowers's figures, is

pathognomonic. The patient first turns over in the all-fours position and

raises the trunk with his arms; the hands are then moved along the

ground until the knees are reached ; then with one hand upon a knee he

lifts himself up, grasps the other knee, and gradually pushes himself into

the erect posture, as it has been expressed, by climbing up his legs. The

striking contrast between the feebleness of the child and the powerful-

looking pseudo-hypertrophic muscles is very characteristic. The enlarged

muscles may, however, be relatively very strong.

The course of the disease is slow, but progressive. Wasting proceeds

and finally all traces of the enlarged condition of the muscles disappears.

At this late period distortions and contractions are common.

The muscles of the shoulder-girdle are nearly always affected early in

the disease, causing a symptom upon which Erb lays great stress. With

the hands under the arms, when one endeavors to lift the patient, the

shoulders are raised to the level of the ears, and one gets the impression

as though the child were slipping through. These " loose shoulders " are

very characteristic. The abnormal mobility of the shoulder-blades gives

them a winged appearance, and makes the arms seem much longer than

usual when they are stretched out.

The patients complain of no sensory symptoms. The atrophic mus-

cles do not show the reaction of degeneration except in extremely rare

instances.

Clinical Forms.—A number of different types have been described,

depending upon the age of the onset, the muscles first affected, the occur-

rence of hypertrophy, the prominence of heredity, etc. But Erb has

shown that there is no sharp division between these different forms, and

classes them all under the name of dystrophia niuscularis progressiva.

Eor convenience of description he subdivides the disease into two large

groups

:

I. Those cases which occur in childhood.

II. The cases occurring in youth and adult life.

The first division is subdivided into (1) the hypertrophic and (2) the

atrophic forms.

Under the hypertrophic form, which is the pseudo-hypertrophic mus-

cular paralysis of authors, he thinks it is useful to distinguish between

the cases in which (a) the enlarged mnscles have undergone lipomatosis—

i. e., pseudo-hypertrophy—from those (i) in which there is a real hyper-

trophy.

The atrophic form also includes two subclasses : (a) Those cases m
which the muscles of the face are involved early ;

this corresponds to the

infantile form of Duchenne—the Landouzy-Dejerine type, (b) Those

cases in which the face is not involved.
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I. Dystrophia musmdaris progressiva infantum.

1. Hypertrophic form.

(a) With pseudo-hypertrophy.

(Z>) With real hypertrophy.

2. Atrophic form.

(a) With primary involvement of the face (infantile form of

Duchenne).

(b) Without involvement of the face.

II. Dystrophia muscularis progressiva juvenum vel adultorum (Erb's

juvenile form).

Morbid Anatomy.—According to Erb, the disease consists in a

change in the muscles themselves. At first the muscle-fibres hyper-

trophy, then become round, the nuclei increase, and the muscle-fibres

may become fissured. At the same time there is a slight increase in the

connective tissue. Sooner or later the muscle-fibres begin to atrophy,

and the nuclei become greatly increased. Vacuoles and fissures appear,

and they finally become completely atrophic, the connective tissue be-

coming markedly increased. Fat may be deposited in the connective

tissue to such an extent as to cause hypertrophic lipomatosis—pseudo-

hypertrophy.

The nervous system has very generally been found to be without

demonstrable lesions. The different stages of these changes may be found

in a single muscle at the same time.

Diagnosis.—The primary myopathies can usually be readily distin-

guished from the cerebral, myelopathic, and neuritic forms.

(a) In the cerebral atrophy loss of power usually precedes the atrophy,

which is either of a monoplegic or hemiplegic type.

{h) In the myelopathic or spinal muscular atrophy the distinctions are

clearly marked. Polio-myelitis anterior chronica begins in the small

muscles of the hand, a situation rarely if ever affected by the primary

myopathies, which involve first those of the calves, the trunk, the face, or

the shoulder-girdle. In the myelopathic atrophy the reaction of degenera-

tion is present and fibrillary twitchings occur in both the atrophied and

non-atrophied muscles. In many cases, in addition to the wasting in

the arms, there is a spastic condition in the legs and increase in the re-

flexes. The myelopathic atrophies come on late in life ; the myopathic

forms develop, as a rule, early. In the primary muscular atrophies he-

redity plays an important role, which in the myelopathic is quite sub-

sidiary.

(c) In the neuritic muscular atrophies, whether due to lead or to

trauma, the general characters and the mode of onset are distinctive. In

the cases of multiple neuritis seen for the first time at a period when the

wasting is marked there is often difficulty, but the absence of family his-

tory and the distribution are important features. Moreover, the paralysis

is out of proportion to the atrophy. Sensory symptoms may be present,
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and in the cases in which the legs are chiefly involved there is usually the

stejjpage gait so characteristic of peripheral neuritis.

(d) Progressive neural muscular atrophy. Here heredity is also a

factor, and the disease usually begins in early life, but the distribution of

atrophy and paralysis, which in this affection is at first confined to the

periphery of the extremities, helps to distinguish it from the dystrophies

;

while the occurrence of sensory symptoms, fibrillary contractions, and the

marked decrease in the electrical excitability usually makes the distinc-

tion clear.

The outlook in the primary myopathies is bad. The wasting pro-

gresses uniformly, uninfluenced by treatment. Erb holds that by elec-

tricity and massage the progress is occasionally arrested. The general

health should be carefully looked after, moderate exercise allowed, fric-

tions with oil applied to the muscles, and when the patient becomes bed-

fast, as is inevitable sooner or later, care should be taken to prevent con-

tractures in awkward positions.

Progressive Neural Muscular Atrophy.—This form, known also as the

peroneal type, or by the names of the men who have described it most

accurately of late—namely, Charcot, Marie, and Tooth—occurs either as

a hereditary or as a family affection. It usually begins in early child-

hood, affecting first the muscles of the feet and the peroneal group, and as

a result of the weakening of these muscles, club-foot, either pes equinus

or pes equino-varus occurs. In rare instances the disease may begin in

the hands, but the upper limbs, as a rule, are not affected for some years

after the legs are attacked, and the trouble then begins in the small mus-

cles of the hands. Sensory disturbances are frequently present and form

important diagnostic features. Fibrillary contractions and twitchings

also occur. The electrical reactions are altered ; there is either a loss or

a very great decrease of the excitability, which can be demonstrated not

only in the atrophic muscles, but also in muscles and nerves which are

apparently normal.

There have been only two recent autopsies—that of Dubreuilh, who

found changes in the peripheral nerves, and of Dejerine and Sottas, who

found hypertrophy of the nerve-trunks and of the nerve-roots, with sec-

ondary alterations of the posterior columns of the cord. They call the

neuritis interstitial and hypertrophic; and in another case there was

marked hypertrophy and hardness of- the nerve-trunks of the limbs.

III. THOMSEN'S DISEASE; MYOTONIA CONGENITA.

Definition.—An hereditary disease characterized by tonic cramp of

the muscles on attempting voluntary movements. The disease received

its name from the physician who first described it, in whose family it has

existed for five generations.
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Etiology.—All the typical cases have occurred in family groups;

a few isolated instances have been described in which similar symptoms

have been present. The disease is rare in this country and in England
;

it seems more common in Germany and in Scandinavia.

Symptoms.—The disease comes on in childhood. It is noticed that

on account of the stiffness the children are not able to take part in ordi-

nary games. The peculiarity is noticed only during voluntary movements.

The contraction which the patient wills is slowly accomplished ; the re-

laxation which the patient wills is also slow. The contraction often per-

sists for a little time after he has dropped an object which he has picked

up. In walking, the start is difficult ; one leg is put forward slowly, it

halts from stiffness for a second or two, and then after a few steps the

legs become limber and he walks without any difficulty. The muscles of

the arms and legs are those usually implicated
;
rarely facial, ocular, or

laryngeal muscles. Emotion and cold aggravate the condition. In some

instances there is mental weakness. The sensation and the reflexes are

normal. The condition of the muscles is interesting. The patients ap-

pear and are muscular, and there is sometimes a definite hypertrophy of

the muscles. The force is scarcely proportionate to the size. Erb has

described a characteristic reaction of the nerve and muscle to the elec-

trical currents—the so-called myotonic reaction, the chief feature of which

is that normally the contractions caused by either current attain their

maximum slowly and relax slowly, and vermicular, wave-like contractions

pass from the cathode to the anode.

The disease is incurable, but it may be arrested temporarily. The

nature of the affection is unknown. There is an extraordinary increase in

the size of the voluntary fibres. In the only autopsy made Dejerine and

Sottas have found hypertrophy of the primitive fibres with multiplication

of the nuclei of all the muscles, including the diaphragm, but not the

heart. The spinal cord and the nerves were intact. No treatment for

the condition is known.

IV. PARAMYOCLONUS MULTIPLEX

{Myoclonia).

An affection, described by Friederich, characterized by clonic contrac-

tions, chiefly of the muscles of the extremities, occurring either constantly

or in paroxysms.

The cases have been chiefly in males, and the disease has followed

emotional disturbance, fright, or straining. The contractions are usually

bilateral and may vary from fifty to one hundred and fifty in the minute.

Occasionally tonic spasms occur. It is not accompanied by any sensory

or motor disturbances. In the intervals between the attacks there may be

tremors of the muscles. In the severe spasms the movements may be very



1056 DISEASES OF THE MUSCLES.

violent ; the body is tossed about, and it is sometimes difficult to keep the

patient in bed. Gucci has described a family in which the affection has

occurred in three generations.

Weiss has also noted heredity in four generations. According to this

author the essential symptoms are continuous or paroxysmal muscular

contractions, usually symmetrical and rhythmical, of muscles otherwise

normal, which cease during sleep. There are neither psychical nor sen-

sory disturbances. The condition is most common in young males, and is

unaffected by treatment. Raymond groups this disease with fibrillary

tremors, electric chorea (Henoch), tic non douloureux of the face, and the

convulsive tic under the name of myoclonies, believing that it is only one

link in a chain of pathological manifestations in the degenerate.



SECTION" X.

THE INTOXICATIONS, SUN-STROKE,
OBESITY.

I. ALCOHOLISM.

(1) Acute Alcoholism.—When a large quantity of alcohol is taken, its

influence on the nervous system is manifested in musmlax jnco^^^

tion, mental disturbance, and, finally, narcosis. The individual presents a

flushed, sometimes slightly cyanosed face, a full pulse, with deep but rarely

stertorous respirations. The pupils are dilated. The temperature^is^fre-

quently below normal, particularly if the patient has been exposed to

cord.
' TerhapFtliVTow^ reported temperatures have been in cases of this

sort. An instance is on record in which the patient on admission to hos-

pital had a temperature of 24° C. (ca. 75° F.), and ten hours later the

temperature had not risen to 91°. The unconsciousness is rarely so deep

that the patient cannot be roused to some extent, and in reply to questions

he mutters incoherently. Muscular twitchings may occur, but rarely con-

^Tilsions. The breath has a heavy alcoholic odor.

The diagnosis is not difficult, yet mistakes are frequently made. Per-

sons are sometimes brought to hospital by the police supposed to be drunk

when in reality they are dying from apoplexy. Too great care cannot be

exercised, and the patient should receive the benefit of the doubt. In

some instances the mistake has arisen from the fact that a person who has

been drinking heavily has been stricken with apoplexy. In this condition

the coma is usually deeper, stertor is present, and there may be evidence of

hemiplegia in the greater flaccidity of the limbs on one side. The subject

has already been considered in the section upon urfemic coma.

(2) Chronic Alcoholism.—In moderation, wine, beer, and spirits may
be taken throughout a long life without impairing the general health.

According to Payne, the poisonous effects of alcohol are manifested (1)

as a functional poison, as in acute narcosis
; (2) as a tissue poison, in which

its effects are seen on the parenchymatous elements, particularly epithe-

lium and nerve, producing a slow degeneration, and on the _blood-vessels,

causing thickening and ultimately flbroid changes ; and (3) as a checker
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of tissue oxidation, since the alcohol is consumed in place of the fat. This

leads to fatty changes and sometimes to a condition of general steatosis.

The chief effects of chronic alcohol poisoning may be thus summa-

rized :

Nervous System.—Functional disturbance is common.—Unsteadiness

of the muscles in performing any action is a constant feature. The

tremor is best seen in the hands and in the tongue. The mental processes

may be dull, particularly in the early morning hours, and the patient

is unable to transact any business until he has had his accustomed stimu-

lant. Irritability of temper, forgetfulness, and a change in the moral

character of the individual gradually come on. The judgment is seri-

ously impaired, the will enfeebled, and in the final stages dementia may

supervene. The relation of chronic alcoholism to insanity has been much

discussed. According to Savage, of 4,000 patients admitted to the Beth-

lehem Hospital, 133 gave drink as the cause of their insanity. Chronic

alcoholism is believed by many to be one of the special causes of dementia

paralytica, but the opinions of experts on this question are still discordant.

Savage states that not more than seven per cent are caused by alcohol

alone. In many cases it is certainly one of the important elements in the

strain which leads to this breakdown.

No characteristic changes are found' in the nervous system. Hasmor-

rhagic pachymeningitis is not very uncommon. Opacity and thickening

of the pia-arachnoid membranes, with more or less wasting of, the convo-

lutions, generally occur. These are in no way peculiar to chronic alcohol-

Ism, but are found in old persons and in chronic wasting diseases. In the

vei4 protracted cases there may be chronic encephalo-meningitis with ad-

hesions of the membranes. By far the most striking effect of alcohol on

the nervous system is the production of the alcoholic neuritis, which has

already been considered.

Digestive Catarrh of the stomach is the most common symp-

tom. The toper has a furred tongue, heavy breath, and in the morning a

sensation of sinking at the stomach until he has his dram. The appetite

is usually impaired and the bowels are constipated. These features are

associated with a chronic catarrh of the stomach.

Alcohol produces definite changes on the liver, leading to the various

forms of cirrhosis already described. The effect is probably a primary

degenerative change in the liver-cells, although many good observers still

hold that the poison acts first upon the connective-tissue elements.
_

It is

probable that a special vulnerability of the liver-cells is necessary m the

etiology of alcoholic cirrhosis. There are cases in which comparatively

moderate drinking for a few years has been followed by cirrhosis; on the

other hand, the livers of persons who have been steady drinkers for thirty

or forty years may show only a moderate grade of sclerosis. ^ ith the gas-

tric and hepatic disorders the facies often becomes very characteristic. 1^
venules of the cheeks and nose are dilated ; the latter becomes enlarged,_
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red, and may present the condition known as acne rosacea. The eyes are

watery, the conjunctivae hyper^mic and sometimes bile-tinged.

Kidneys.—The influence of chronic alcoholism upon these organs is

by no means so marked. According to Dickinson the total of renal dis-

ease is not greater in the drinking class, and he holds that the effect of

alcohol on the kidneys has been much overrated. Formad has directed at-

tention to the fact that in a large proportion of chronic alcoholics the kid-

neys are increased in size. The Guy's Hospital statistics support this

statement, and Pitt notes that in forty-three per cent of the bodies of hard

drinkers the kidneys were hypertrophied without showing morbid change.

The typical granular kidney seems to result indirectly from alcohol

through the arterial changes.

It was formerly thought that alcohol was in some way antagonistic to

tuberculous disease, but the observations of late years indicate clearly that

the reverse is the case and that chronic drinkers are much more liable to both

acute and pulmonary tuberculosis. It is probably altogether a question of

altered tissue-soil, the alcohol lowei'ing the vitality and enabling the bacilli

more readily tojleve'Iop^aird grow.

'
(3) Delirium Tremens {mania a potu) is really only an incident in the

history of chronic alcoholism, and results from the long-continued action

of the poison on the brain. The condition was first accurately described

early in this century by Sutton, of Greenwich, who had numerous oppor-

tunities for studying the different forms among the sailors. One of the

most thorough and careful studies of the disease was made by Ware, of

Boston. A spree in a temperate person, no matter how prolonged, is rare-

ly if ever followed by delirium tremens ; but in the case of an habitual

drinker a temporary excess is apt to bring on an attack. It sometimes

develops in consequence of the sudden withdrawal of the alcohol. There

are circumstances which in a heavy drinker determine, sometimes with

abruptness, the onset of delirium. Such are an accident, a sudden fright

or shock, and an acute inflammation, particularly pneumonia. At the

outset of the attack the patient is restless and depressed and sleeps badly,

symptoms which cause him to take alcohol more freely. After a day or

two the characteristic delirium sets in. The patient talks constantly and
incoherently ; he is incessantly in motion, and desires to go out and attend

to some imaginary business. Hallucinations of sight and hearing develop.

He sees objects in the room, such as rats, mice, or snakes, and fancies that

they are crawling over his body. The terror inspired by these imaginary

objects is great, and has given the popular name " horrors " to the disease.

The patients need to be watched constantly, for in their delusions they

may jump out of the windovi^ or escape. Auditory hallucinations are not

so common, but the patient may complain of hearing the roar of animals

or the threats of imaginary enemies. Thei-e is much muscular tremor

;

the tongue is covered with a thick white fur, and when protruded is tremu-
lous. The pulse is soft, rapid, and readily compressed. There is usually
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fever, but the temperature rarely registers above 103° or 103°. In fatal

cases it may be higher. Insomnia is a constant feature. On the third or

fourth day in favorable cases the restlessness abates, the patient sleeps,

and improvement gradually sets in. The tremor persists for some days,

the hallucinations gradually disappear, and the appetite returns. In more

serious cases the insomnia persists, the delirium is incessant, the pulse

becomes more frequent and feeble, the tongue dry, the prostration ex-

treme, and death takes place from gradual heart-failure.

Diagnosis.—The clinical picture of the disease can scarcely be con-

founded with any other. Cases with fever, however, may be mistaken for

meningitis. By far the most common error is to overlook some local dis-

ease, such as pneumonia or erysipelas, or an accident, as a fractured rib,

which in a chronic drinker may precipitate an attack of delirium tremens.

In every instance a careful examination should be made, particularly of

the lungs. It is to be remembered that in the severer forms, particularly

the febrile cases, congestion of the bases of the lungs is by no means un-

common. Another point to be borne in mind is the fact that pneumonia

of the apex is apt to be accompanied by delirium similar to mania a

potu.

Prognosis.—Recovery takes place in a large proportion of the cases

in private practice. In hospital practice, particularly in the large city

hospitals to which the debilitated patients are taken, the death rate is

higher. Gerhard states that of 1,241 cases admitted to the Philadelphia

Hospital 121 proved fatal. Recurrence is frequent, almost indeed the rule,

if the drinking is kept up.

Treatment.—Acute alcoholism rarely requires any special measures,

as the patient sleeps ofl the effects of the debauch. In the case of pro-

found alcoholic coma it may be advisable to wash out the stomach, and if

collapse symptoms occur the limbs should be rubbed and hot applications

made to the body. Should convulsions supervene, chloroform may be

carefully administered. In the acute, violent alcoholic mania the hypo-

dermic injection of apomorphia, one eighth or one sixth of a grain, is

usually very effectual, causing nausea and vomiting, and rapid disappear-

ance of the maniacal symptoms.

Chronic alcoholism is a condition very difficult to treat, and once fully

established the habit is rarely abandoned. The most obstinate cases are

are those with marked hereditary tendency. Withdrawal_of the alcohol is

the first essential. This is most effectually accomplished by placing the

patient in an institution, in wliich he can be carefully watched duringjhe

trying period of the first week or ten days of abstention. The absence

of tempt^ion in institution life is of special advantage. For the sleejj-

lessness the bromides or hyoscine may be employed. Quinine and strych-

nine in tonic doses may be given. Cocaine or the fluid extract of coca

has been recommended as a substitute for alcohol, but it is not of much

service. Prolonged seclusion in a suitable institution is in reality the only
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effectual means of cure. When the hereditary tendency is strongly devel-

oped a lapse into the drinking habits is almost inevitable.

In delirium tremens the patient should be confined to bed and care-

fully watched night and day. The danger of escape in these cases is very

great, as the patient imagines himself pursued by enemies or demons.

Flint mentions the case of a man who escaped in his night-clothes and ran

barefooted for fifteen miles on the frozen ground l^efore he was over-

taken. The patient should not be strapped in bed, as this aggravates the

delirium ; sometimes, however, it may be necessary, in which case a sheet

tied across the bed may be sufficient, and this is certainly better than vio-

lent restraint by three or four men. Alcohol should be withdrawn at

once unless the pulse is feeble.

Delirium tremens is a disease which, in a large majority of cases, runs

a course very slightly influenced by medicine. The indications for treat-

ment are to procure sleep and to support the strength. In mild cases half

a drachm of bromide of potassium combined with tincture of capsicum

may be given every three hours. Chloral is often of great service, and may

be given without hesitation unless the heart's action is feeble. Good re-

sults sometimes follow the hypodermic use of hyoscine, one one-hundredth

of a grain. Opium must be used cautiously. A special merit of Ware's

work was the demonstration that on a rational or expectant plan of treat-

ment the percentage of recovery was greater than with the indiscriminate

use of sedatives, which had been in vogue for many years. When opium is

indicated it should be given as morphia, hypodermically. The effect

should be carefully watched, and if after three or four quarter-grain doses

have been given the patient is still restless and excited, it is best not to

push it farther. When fever is present the tranquillizing effects of a cold

douche or cold bath may be tried, or the cold pack. The large doses of

digitalis formerly employed are not advisable.

Careful feeding is the most important element in the treatment of

these cases. Milk and concentrated broths should be given at stated

intervals. If the pulse becomes rapid and_jhowsjigns of^agging;^ak^^

may^e givfijaja. combination with the aromatic spirits_ofammonia^

II. MORPHIA HABIT {Morphiomania ; Morphinism).

This habit arises from the constant use of morphia—taken at first, as a

rule, for the purpose of allaying pain. The craving is gradually engen-

dered, and the habit in this way acquired. The injurious effects vary

very much, and in the East, where opium-smoking is as common as tobacco-

smoking with us, the ill effects are, according to good observers, not so

striking.

The habit is particularly prevalent among women and physicians who

use the hypodermic syringe for the alleviation of pain, as in neuralgia or
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sciatica. Tlie acquisition of the habit as a pure luxury is rare in this

country.

The symptoms at first are slight, and moderate doses may be taken for

months without serious injury and without disturbance of health. There

are exceptional instances in which for a period of years excessive doses

have been taken without determination of the mental or bodily functions.

As a rule, the dose necessary to obtain the desired sensations has gradu-

ally to be increased. As the effects wear o2 the victim experiences sensa-

tions of lassitude and mental depression, accompanied often with slight

nausea and epigastric distress, symptoms which are relieved by another

dose of the drug. The confirmed opium-eater often presents a very char-

acteristic appearance. There is a sallowness of the complexion which is

almost pathognomonic, and he becomes emaciated, gray, and prematurely

aged. He is restless, irritable, and unable to remain quiet for any time.

Itching is a common symptom. The~sleep is disturbed, the appetite and

digestion are deranged, and except when directly under the influence of

the drug the mental condition is one of depression. Occasionally there

are profuse sweats, which may be preceded by chills. The pupils, except

when under the direct influence of the drug, are dilated, sometimes un-

equal. Persons addicted to morphia are inveterate liars, and no reliance

whatever can be placed upon their statements. In many instances this is

not confined to matters relating to the vice. In women the symptoms may

be associated with those of pronounced hysteria or neurasthenia. The

practice may be continued for an indefinite time, usually requiring increase

in the dose until ultimately enormous quantities may be needed to obtain

the desired effect. Finally a condition of asthenia is induced, in which

the victim takes little or no food and dies from the extreme bodily

debility.

The treatment of the morphia habit is extremely difficult, and can

rarely be successfully carried out by the general practitioner. Isolation,

systematic feeding, and gradual withdrawal of the di'ug are the essential

elements. As a rule, the patients must be under control in an institution

and should be in bed for the first ten days. It is best in a majority of

cases to reduce the morphia gradually. The diet should consist of beef-

juices, milk, and egg-white, which should be given at short intervals. The

sufferings of the patients are usually very great, more particularly the ab-

dominal pains, sometimes nausea and vomiting, and the distressing rest-

lessness. Usually within a week or ten days the opium may be entirely

withdrawn. In all cases the pulse should be carefully watched and, if

feeble, stimulants should be given, with the aromatic spirits of ammonia

and digitalis. For the extreme restlessness a hot bath is serviceable. The

sleeplessness is the most distressing symptom, and various drugs may have

to be resorted to, particularly hyoscine and sulphonal and sometimes, if

the insomnia persists, morphia itself.

It is essential in the treatment of a case to be certain that the patient
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has no means of obtaining morphia. Even under the favorable circum-

stances of seclusion in an institution, and constant watching by a night and

a day nurse, I have known a patient to practice deception for a period ot

three months. After an apparent cure the patients are 'only too apt to

lapse into the habit.

The condition is one which has become so common, and is so much on

the increase, that physicians should exercise the utmost caution in pre-

scribing morphia, particularly to female patients. Under no circumstances

whatever should a patient with neuralgia or sciatica be allowed to use the

hypodermic syringe, and it is even safer not to intrust this dangerous

instrument to the hands of the nurse.

III. LEAD-POISONING {Plumhism; Satwrnism).

Etiology.—The disease is wide-spread, particularly in lead-workers

and among plumbers, painters, and glaziers. The metal is introduced

into the system in many forms. Miners usually escape, but those engaged

in the smelting of lead-ores are often attacked. Animals in the neighbor-

hood of smelting furnaces have suffered with the disease, and even the

birds that feed on the berries in the neighborhood may be afEected. Men

engaged in the white-lead factories are particularly prone to plumbism.

Accidental contamination may come in many ways ; most commonly by

drinking water which has passed through lead pipes or been stored in

lead-lined cisterns. Wines and cider which contain acids quickly become

contaminated in contact with lead. It was the frequency of colic in cer-

tain of the cider districts of Devonshire which gave the name Devonshire

colic, as the frequency of it in Poitou gave the name colica Pictonum.

Among the innumerable sources of accidental contamination may be men-

tioned milk, various sorts of beverages, hair dyes, false teeth, and thread.

A serious outbreak of lead-poisoning, which was investigated by David D.

Stewart, occurred recently in Philadelphia, owing to the disgraceful adul-

teration of a baking-powder with chromate of lead, which was used to give

a yellow tint to the cakes. Lead given medicinally rarely produces poison-

ing.

All ages are attacked, but J. J. Putnam states that children are rela-

tively less liable. The largest number of cases occur between thirty and

forty. According to Oliver, from whose recent Goulstonian lectures I here

quote, females are more susceptible than males. He states that they are

much more quickly brought under its influence, and in a recent epidemic

in which a thousand cases were involved the proportion of females to

raales was four to one.

The lead gains entrance to the system through the lungs, the digestive

organs, or the skin. Poisoning may follow the use of cosmetics contain-

ing lead. Through the lungs it is freely absorbed. The chief channel,
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according to Oliver, is the digestive system. It is rapidly eliminated by

the kidneys and skin, and is present in the urine of lead-workers. The
susceptibility is remarkably varied. The symptoms may be manifest with

a month of exposure. On the other hand, Tanquerel (des Planches) met
with a case in a man who had been a lead-worker for fifty-two years.

Morbid Anatomy.—Small quantities of lead occur in the body in

health. J. J. Putnam's reports show that of 150 persons not presenting

symptoms of lead-poisoning traces of lead occurred in the urine of 25 per

cent.

In chronic poisoning lead is found in the various organs. The affected

muscles are yellow, fatty, and fibroid. The nerves present the features of

a peripheral degenerative neuritis. The cord and the nerve-roots are, as a

rule, uninvolved. In the primary atrophic form the ganglion cells of the

anterior horns are probably involved. In the acute fatal cases there may
be the most intense ehtero-colitis.

Clinical Forms.

—

Acute Poisoning.—We do not refer here to the

accidental or suicidal cases, which present vomiting, pain in the abdomen,

and collapse symptoms. In workers in lead there are several manifesta-

tions which follow a short time after exposure and set in acutely. There

may be, in the first place, a rapidly developing ansemia. Acute neuritis has

been described, and convulsions, epilepsy, and a delirium, which may be,

as Stephen Mackenzie has noted, not unlike that produced by alcohol.

There are also cases in which the gastro-intestinal symptoms are most

intense and rapidly prove fatal. There was admitted under my care in the

Philadelphia Hospital a painter, aged fifty, suffering with anaemia and

severe abdominal pain, which had lasted about a week. He had vomiting,

constipation at first, afterward severe diarrhoea and melEena, with distention

and tenderness of the abdomen. There were albumin and tube-casts in the

urine. The temperature was usually subnormal. Death occurred at the

end of the second week. There was found the most intense entero-colitis

with haemorrhages and exudation. These acute forms develop more fre-

quently in persons recently exposed, and, according to Mackenzie, are more

frequent in winter than in summer.

Chronic poisoning presents the following symptoms

:

(a) Anmmia, the so-called saturnine cachexia, which may be profound.

As a rule, however, the corpuscles do not sink below 50 per cent.

(J) Blue line on gums , which is a valuable indication, but not invari-

ably present. Two lines must be distinguished : one, at the margin be-

tween the gums and teeth, is on, not in the gums, and is readily removed by

rinsing the mouth and cleansing the teeth. The other is the well-known

characteristic blue-black line at the margin of the gum. The color is not

uniform, but being in the papilla of the gums the line is, as seen with a

raagnifying-glass, interrupted. The lead is absorbed and converted in the

tissues into a black^uljohide . by the action of sulphuretted hydrogen from

the tartar of the teeth. The line may form rapidly after exposure and
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disappear within a few weeks, or may persist for many months. Philip-

son has noted the occurrence of a black line in miners, due to the deposition

of carbon.
.

The most important symptoms of chronic lead-poisonmg are coiic,

lead-palsy, and the encephalopathy. Of these, the colic is the most fre-

quent. Of Tanquerel's cases, there were 1,317 of colic, 101 of paralysis,

and 72 of encephalopathy.

(c) Colic is the most common symptom of chronic lead-poisonmg. It

is often preceded by gastric or intestinal symptoms, particularly constipa-

tion. The pain is over the whole abdomen. The colic is usually parox-

ysmal, like truejjolic, and is relieved by pressure. There is often, in addi-

tion, betwel^^the paro^yiHTranTTleavy pain. There may be vomiting.

During the attack, as Riegel noted, the pulse is increased in tension and

the heart's action is retarded. The pupils are usually unequal (Oliver).

(d) Lead-palsy.—Thi^ is rarely a primary manifestation. The onset

may be acute, subacute, or chronic. It usually develops without fever.

In its distribution it may be partial, limited to a muscle or to certain mus-

cle groups, or generalized, involving in a short time the muscles of the

exti^emities and the trunk. Madame Dejerine-Klumpke recognizes the

following localized forms

:

(1) Anti-brachial type, paralvsis_of the extensors of the fingers and of

the wrist. In this the musculo-spiral nerve is involved ,
causing the char-

acteristic wrist-drop. The supinator longus usually escapes. In the long-

continued flexion of the carpus there may be slight displacement back-

ward of the bones, with distention of the synovial sheaths, so that there

is a prominent swelling over the wrist. This, which is sometimes known

as Gruebler's tumor, though not of any moment, is often very annoying to

the patient.

(3) Brachial type, which involves the deltoid, the biceps, the brachi-

alis anticus, and the supinator longus, rarely the pectorals. The atrophy

is of the scapulo-humeral form. It is bilateral, and sometimes follows the

first form, but it may be primary.

(3) The Aran-Duchenne type, in which the small muscles of the hand

and of the thenar and hypothenar eminences are involved. It produces a

paralysis closely resembling that of th*e early stage of polio-myelitis ante-

rior chronica. The atrophy is marked, and may be the first manifestation

of the lead-palsy. Mobius has shown that this form is particularly de-

veloped in tailors.

(4) The peroneal type. According to Tanquerel, the lower limbs are

involved in the proportion of thirteen to one hundred of the upper limbs.

The lateral peroneal muscles, the extensor communis of the toes, and

the extensor proprius of the big toe are involved, producing the steppage

gait.

(5) Laryngeal form. Adductor paralysis has been noted by Morell

Mackenzie and others in lead-palsy.
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Generalized Palsies.—There may be a slow, chronic paralysis, gradu-

ally involving the extremities, beginning with the classical picture of

wrist-drop. More frequently there is a rapid generalization, producing

complete paralysis in all the muscles of the parts in a few days. It may
pursue a course like an ascending paralysis, associated with rapid wasting

of all four limbs. Such cases, however, are very rare. Death has occurred

by involvement of the diaphragm. Oliver reports a case of Philipson's in

which complete paralysis supervened. Dejerine-Klumpke also recognizes

a febrile form of general paralysis in lead-poisoning, which may closely

r.esemble the subacute spinal paralysis of Duchenne.

There is also a primary saturnine muscular atrophy in which the

weakness and wasting come on together and develop proportionately. It

is this form, according to Gowers, which most frequently assumes the

Aran-Duchenne type.

The electrical reactions are those of lesions of the lower motor seg-

ment, and have been described under lesions of the nerves. The degener-

ative reaction in its different grades may be present, depending upon the

severity of the disease.

Usually with the onset of the paralysis there are pains in the legs and

joints, the so-called saturnine arthralgias. Sensation may, however, be

unaffected.

(e) The cerebral symptoms are numerous. Optic neuritis or neuro-

retinitis may develop. Hysterical symptoms occasionally occur in girls.

Convulsions are not uncommon, and in fits developing in the adult the

possibility of lead-poisoning should always be considered. True epilepsy

may follow the convulsions. An acute delirium may occur with halluci-

nations. The patients may have trance-like attacks, which follow or

alternate with convulsions. A few cases of lead encephalopathy finally

drift into lunatic asylums. Tremor is one_ Jhe commonest manifesta-

tions of lead-ppisoning.

If) Arteriosclerosis.—LQdidi-yfov'kQT^ are notoriously subject to arte-

rio-sclerosis with contracted kidneys and hypertrophy of the heart.
^

The

cases usually show distinct gouty deposits, particularly in the big-toe

joint ; but in this country acute gout in lead-workers is rare. According

to Sir William Koberts, the lead favors the precipitation of the crystalline

urates of the tissues. Ralfe has shown that lead diminishes the alkalinity

of the blood, and so lessens the solubility of the uric acid.

Prognosis.—In the minor manifestations of lead-poisoning this is

good. According to Gowers, the outlook is bad in the primary atrophic

form of paralysis. Convulsions are, as a rule, serious, and the mental

symptoms which succeed may be permanent. Occasionally the wrist-drop

persists.

Treatment.—Prophylactic measures should be taken at all lead-

works, but unless employes are careful poisoning is apt to occur even

under the most favorable conditions. Cleanliness of the hands and of the
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finger-nails, frequent bathing, and the use of respirators when necessary,

should be insisted upon. When the lead is in the system, theJodide of

potassium should be given in from five- to ten-grain doses three times a

day. "For the colic, local applications and, if severe, morphia may be used.

An occasional morning purge of sulphate of magnesia may be given. For

the anemia iron should be used. In the very acute cases it is well not

to give the iodide, as, according to some writers, the liberation of the lead

which has been deposited in the tissues may increase the severity of the

symptoms. For the local palsies massage and the constant current should

be used.

IV. ARSENICAL POISONING.

Actite poisoning by arsenic is common, particularly by Paris green and

such mixtures as " Rough on Eats," which are used to destroy vermin

and insects. The chief symptoms are intense pain in the stomach, vomit-

ing, and, later, colic, with diarrhoea and tenesmus
;
occasionally the symp-

toms'are~tir6se of collapse. If recovery takes place, paralysis may follow.

The treatment should be similar to that of other irritant poisons—rapid

removal with the stomach pump, the promotion of vomiting, and the use

of milk and eggs. If the poison has been taken in solution, dialyzed

iron may be used in large doses of from six to eight drachms.

Chronic Arsenical Poisoning.—Arsenic is used extensively in the

arts, particularly in the manufacture of colored papers, artificial flowers,

and in many of the fabrics employed as clothing. The glazed green and

red papers used in kindergartens also contain arsenic. It is present, too,

in many wall-papers and carpets. Much attention has been paid to this

question of late years, as instances of poisoning have been thought to de-

pend upon wall-papers and other household fabrics. The arsenic com-

pounds_ma^jD^_eitlier in the form of solid particles detached from the

paper or as a gaseous volatile Body. ,The investigations of Gosio, con-

firmed by Sanger, have shown that a volatile compound is formed by the

action on arsenical organic matter in wall-papers of several moulds, notably

penicillum brevicaule, mucor mucedo, etc. In moisture, and at a tem-

perature of from 60° to 95° F., a volatile compound is set free, probably

" an organic derivative of arsenic pentoxide " (Sanger). The chronic

poisoning from fabrics and wall-papers may be due, according to this

author, to the ingestion of minute continued doses of this derivative,

" which from its state of oxidation is likely to be accumulated in the sys-

tem, from which it is slowly eliminated." Arsenic is eliminated in all the

secretions, and has been found in the milk. J. J. Putnam, it should be

remembered, has shown that it is not uncommon to find traces of arsenic

in the urine of many persons in apparent health (30 per cent). The
effects of moderate quantities of arsenic are not infrequently seen in

medical practice. In chorea and in pernicious anjemia, steadily increas-
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ing doses are often given until the patient takes from fifteen to twenty

drops of Fowler's solution three times a day. Flushing and hypergemia

of the skin, puffiness of the eyelids or above the eyebrows, nausea, vomit-

ing, and diarrhoea are the most common symptoms. Kedness and some-

times bleeding of the gums and salivation occur. In the protracted ad-

ministration of arsenic patients may complain of numbness and tingling

in the fingers. Pigmentation of the skin I have seen on several occasions.

In chorea neuritis has occurred, and a patient of mine with Hodgkin's

disease developed multiple neuritis after taking | iv 3 j of Fowler's solu-

tion in seventy-five days, during which time there were fourteen days on

which the drug was omitted.

In the slow poisoning by the absorption of arsenic in minute doses, as

from wall-paper and fabrics, the symptoms are varied. J. J. Putnam groups

them into the cases in which the symptoms mainly concern the general

nutrition without signs of local irritation ; those in which the symptoms

are due to irritation of the conjunctivfe, mouth, or pharynx ; those with

symptoms pointing to the digestive tract ; cases with marked nervous

phenomena ; and those in which the nutrition of some special part of the

body is involved. The most common symptoms are those of anemia and

debility, perhaps with slight irritation of the mucous membrane, and

numbness and tingling, and gastralgia. How far these symptoms are to

be attributed to the small quantities of arsenic absorbed from wall-papers

and fabrics is by some considered doubtful. That children and adults

may take with impunity large doses for months without unpleasant

effects, and the fact of the gradual establishment of a toleration which

enables Styrian peasants to take as much as eight grains of arsenious

acid in a day, speak strongly against it. On the other hand, as Sanger

states, we do not know accurately the effects of many of the compounds

in minute and long-continued doses, notably the arsenate.

Arsenical paralysis has the same characteristics as lead-palsy, but the

legs are more affected than the arms, particularly the extensors and pero-

neal group, so that the patient has the characteristic steppage gait of

peripheral neuritis.

The electrical reaction in the muscles may be disturbed before any

loss of power, and when the patient is asked to extend the wrist fully and

to spread the fingers slight weakness may be detected early.
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V. PTOMAINE POISONING.

In the bacterial decomposition of animal matters chemical compounds

are formed, the putrefactive alkaloids, kno.wn as ptomaines and toxines,

some of which areliighly poisonous. They differ extraordinarily in their

chemical characters and physiological effects. Some only are poisonous,

and these Brieger has designated as toxines. The specific action of the

micro-organisms in disease is now attributed in large part to the forma-

tion of these bodies, and the whole question of immunity and protection

is now being worked out in this direction, a special stimulus having been

given of late in the discovery by Hankin of the so-called defensive alka-

loids (see under Pneumonia).

Our interest here is in the effects of these poisons when taken with

foods.*

It is quite possible that the leucomaines, the basic substances formed

in the living body, may under certain circumstances be capable of causing

disease. Products also of the bacterial decomposition in the intestines

may be absorbed and act as poisons. Our knowledge on these points is as

yet scanty and uncertain. A suggestive chapter (XIII) upon the subject

is to be found in the work of Vaughan and Novy.

Among the more common forms are the following :

(1) Meat Poisoning.—Cases have usually followed the eating of sau-

sages or pork-pie or head-cheese, and also occasionally beef, veal, and mut-

ton. Sausage poisoning, Avhich is known by the name of hotulis^n or

allantiasis, has long been recognized, and there have been numerous out-

breaks, particularly in parts of Germany. Similar attacks have been pro-

duced by ham and by head-cheese. The precise nature of the poison in

these cases has not yet been determined. Other outbreaks have followed

the eating of beef and veal. In the majority of these cases the meat has

undergone decomposition, though the change may not__have been evident

to the taste._ The symptoms of meat poisoning are those of acute gastro-.

intestinal irritation. Ballard's description of the Wellbeck cases, quoted

by ^'augllan, holds good for a majority of them

:

" A period of incubation preceded the illness. In 51 cases where this

could be accurately determined, it was twelve hours or less in 5 cases ; be-

tween twelve and thirty-six hours in 34 cases ; between thirty-six and
forty-eight hours in 8 cases ; and later than this in only 4 cases. In many
cases the first definite symptoms occurred suddenly, and evidently unex-

pectedly, but in some cases there were observed during the incubation

more or less feeling of languor and ill-health, loss of appetite, nausea, or

fugitive, griping pains in the belly. In about a third of the cases the first

* For a full discussion of the whole subject the student is referred to the Manual
upon Ptomaines and Leucomaines, by Vaughan and Novy, second edition, Philadel-
phia, 1891.



1070 THE INTOXICATIONS, SUN-STROKE, OBESITY.

definite symptom was a sense of chilliness, usually with rigors, or trem-

bling, in one case accompanied by dyspnoea ; in a few cases it was giddi-

ness with faintness, sometimes accompanied by a cold sweat and tottering •,

ISrothers the first symptom was headache or pain somewhere in the trunk

of the body—e. g., in the chest, back, between the shoulders, or in the ab-

domen, to which part the pain, wherever it might have commenced, subse-

quently extended. In one case the first symptom noticed was a difficulty

in swallowing. In two cases it was intense thirst. But however the attack

may have commenced, it was usually not long before pain in the abdomen,

diarrhoea, and vomiting came on, diarrhoea being of more certain occur-

rence than vomiting. The pain in several cases commenced in the chest

or between the shoulders, and extended first to the upper and then to the

lower part of the abdomen. It was usually very severe indeed, quickly

producing prostration or faintness, with cold sweats. It was variously de-

scribed as crampy, burning, tearing, etc. The diarrhoeal discharges were

in some cases quite unrestrainable, and (where a description of them could

be obtained) were said to have been exceedingly offensive and usually of a

dark color. Muscular weakness was an early and very remarkable symp-

tom in nearly all the cases, and in many it was so great that the patient

could only stand by holding on to something. Headache, sometimes

severe, was a common and early symptom ; and in most cases there was

thirst, often intense and moat distressing. The tongue, when observed,

was described usually as thickly coated with a brown, velvety fur, but red

at the tip and edges. In the early stage the skin was often cold to the

touch, but afterward fever set in, the temperature rising in some cases to

101°, 103°, and 104° F. In a few severe cases, where the skin was actually

cold, the patient complained of heat, insisted on throwing off the bed-

clothes, and was very- restless. The pulse in the height of the illness be-

came quick, counting in some cases 100 to 128. The above were the

symptoms most frequently noted. Other symptoms occurred, however,

some in a few cases, and some only in solitary cases. These I now pro-

ceed to enumerate. Excessive sweating, cramps in the legs, or in both

legs and arms, convulsive fiexion of the hands or fingers, muscular twitch-

ings of the face, shoulders, or hands, aching pain in the shoulders. Joints,

or extremities, a sense of stiffnegs of the joints, prickling or tingling or

numbness of the hands lasting far into convalescence in some cases, a

sense of general compression of the skin, drowsiness, hallucinations, im-

perfection of vision, and intolerance of light. In three cases (one that of

a medical man) there was observed yellowness of the skin, either general

or confined to the face and eyes. In one case, at a late stage of the ill-

ness, there was some pulmonary congestion and an attack of what was re-

garded as gout. In the fatal cases death was preceded by collapse like

that of cholera, coldness of the surface, pinched features, and blueness of

the fingers and toes and around the sunken eyes. The debility of conva-

lescence was in nearly all cases protracted to several weeks.
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"The mildest cases were characterized usually by little remarkable

beyond the following symptoms, viz., abdominal pains, vomiting, diar-

rhoea, thirst, headache, and muscular weakness, any one or two of which'

might be absent." ,

Many instances are on record of poisoning by canned goods, particu-

larly nieat. Some of these, according to John Gr. Johnson, have been cases

oTcorrosive poisoning from muriate of zinc and muriate of tin used as an

amalgam, but poisonous effects identical with those Just described have

followed the use of canned meats.

Certain game birds^articularly the grouse, are stated to be poisonous,

in special districts and at certain seasons of the year.

(2) Poisoning by Milk Products.—Poisoning, by cheese has long been

known. In Michigan, in 1883 and 1884, there were nearly 300 cases of

cheese poisoning, and from pieces of the cheese Vaughan separated a sub-

stance which he called tyi-otoxicon. Since that date other outbreaks have

been reported. Apparently to this poison also are due the outbreaks fol-

lowing the use of milk, several of which are reported in the manual by

Vaughan and I^ovy. Still more numerous of late years have been the

cases due to poisonous ice-cream, in which also the tyrotoxicon has been

found.

The symptoms are those of acute gastro-intestinal irritation, and are

similar to those already detailed by Ballard.

(3) Poisoning by Shell-fish and Fish.—Perhaps th^ most serious form

of ichtliysmus, as the disease is called, is thaj; produce'd"^ ffie miissel,

many epidemics of which have been studied of late, more particularly an

outbreak at Wilhelmshaven. Brieger has separated a poison which he has

called mytilotoxin. It has been shown that this exists chiefly in the liver

of the mussel. It does not yet appear to be settled whether there is a spe-

cial poisonous variety or whether the mussel only becomes toxic under

certain conditions. The latter seems to be the most probable view, as

Schmidtmann found that the non-poisonous mussels soon became toxic

when placed in the Wilhelmshaven bay, while those from the bay soon

lost their toxic properties when placed in the open sea.

The symptoms of mussel j)oisoning follow the eating of either raw or

^cooked mussels. The symptoms are those of an acute poisoning with pro-

found action on the nervous system, and without gastro-intestinal symp-
toms. .

There are numbness and coldness, no fever, dilated pupils, rapid

pulse, and death occurs sometimes within two hours with collapse symp-
toms.

Poisoning occasionally follows the eating of oysters which are stale or

decomposed. The symptoms are usually gastro-intestinal. Certain fish

also cause poisoning, more particularly the salted sturgeon used in j)arts

of Russia, which has sometimes proved fatal to large numbers of persons.

In the middle parts of Europe the barb is stated to be sometimes poison-

ous, producing the so-called " barben cholera." In China and Japan vari-
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ous species of the tetrodo?i are also toxic, sometimes proving fatal within

an hour, with symptoms of intense disturbance of the nervous system.

Several other poisonous forms are known, which produce symptoms de-

scribed as icMhysmus paralyticus.

VI. GRAIN POISONING.

(1) Ergotism.—The prolonged use of meal made from grains contam-

inated witla the ergot fungus {claviceps purpurea) causes a series of symp-

toms known as ergotism, epidemics of which have prevailed in difEerent

parts of Europe. Two forms of this chronic ergotism are described—the

gangrenous and the conyulsive or spasmodic. In the former, mortification

affects the extremities—usually the toes and fingers, less commonly the ears

and nose. Preceding the onset of the gangrene there are usually anes-

thesia, tingling, pains, spasmodic movements of the muscles, and gradual

blood stasis in certain vascular territories.

The nervous manifestations are very remarkable. After a prodromal

stage of ten to fourteen days, in which the patient complains of weakness,

headache, and tingling sensations in different parts of the body, perhaps

accompanied with slight fever, spasmodic symptoms develop, producing

cramps in the muscles and contractures. The arms are flexed and the

legs and toes extended. These spasms may last from a few hours to many

days and relapses are frequent. In severer cases epilepsy develops and the

patient may die in convulsions. Mental symptoms are common, mani-

fested sometimes in a preliminary delirium, but more commonly, in the

chronic poisoning, as melancholia or dementia. Posterior spinal sclerosis

occurs in chronic ergotism. In the interesting group of 29 cases studied by

Tuczek and Siemens, nine died at various periods after the infection, and

fowr post-mortems showed degeneration of the posterior columns. A con-

dition similar to tabes dorsalis is gradually produced by this slow degen-

eration in the spinal cord.

(2) Lathyrism {Lupinosis).—An affection produced by the use of meal

from varieties of vetches, chiefly the Latliyrus sativus and L. cicera.

The grain is popularly known as the chick-pea. The grains are usually

powdered and mixed with the meal from other cereals in the preparation

of bread. As early as the seventeenth century it was noticed that the use

of flour with which the seeds of the Latliyrus were mixed caused stiffness

of the legs. The subject did not, however, attract much attention until

the studies of James Irving, in India, who between 1859 and 1868 pub-

lished several important communications, describing a form of spastic

paraplegia affecting large numbers of the inhabitants in certain regions of

India and due to the use of meal made from the Latliyrus se6ds. It also

produces a spastic paraplegia in animals. The Italian observers describe

a similar form of paraplegia, and it has been observed in Algiers by the
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French 2:)hysiciaus. The condition is that of a spastic paralysis, involving

chiefly the legs, which may proceed to complete paraplegia. The arms

are rarely, if ever, afEected. It is evidently a slow sclerosis induced under

the influence of this toxic agent. The precise anatomical condition, so

far as I can ascertain, has nqt yet been determined.

(3) Pellagra.—This is a nutritional disturbance due to the use of altered

maize. The disease occurs extensively in parts of Italy, in the south of

France, and in Spain. It has not been observed in this country. It pre-

vails extensively among the poorer classes, particularly in the country dis-

tricts, and appears to be associated in some way with the use of maize

which (according to most authorities) is fermented or diseased. In the

early stage the symptoms are indefinite, characterized by debility, pains in

the spine, insomnia, digestive disturbances, more rarely diarrhoea. The
first clear manifestation of the disease is the pellagral erythema, which al-

most invariably appears in the spring. This is followed by desiccation

and exfoliation of the epidermis, which becomes very rough and dry, and

occasionally crusts form, beneath which there is suppuration. With these

cutaneous manifestations there are digestive troubles—salivation, dyspepsia,

and diarrhoea—which may be of a dysenteric nature. After lasting for a

few months improvement occurs in the milder cases and convalescence is

gradually established. In the more severe and chronic forms there are

pronounced nervous symptoms—headache, backache, spasms, and finally

paralysis and mental disturbance. The paralytic condition affects the

legs and leads gradually to paraplegia. The mental manifestations, which
are rarely met with until the third or fourth attack, are melancholia or

suicidal mania. Finally, there may be a condition of the most pronounced
cachexia.

The anatomical changes are indefinite. Chronic degenerative changes

have been found, particularly fatty degeneration and a peculiar pigmenta-
tion in the viscera. The measures to be employed are change in diet, re-

moval from the infected district, and, as a prophylaxis, proper preserva-

tion of the maize.*

/ VII. SUN-STROKE.
(Heat Exhaustion ; Insolation ; Thermic Fever ; Heat-stroke ; Coup de Soleil).

Definition.—A condition produced by exposure to excessive heat.

It is one of the oldest of recognized diseases ; two instances are men-
tioned in the Bible. It was long confounded with apoplexy. The Anglo-
Indian surgeons gave admirable descriptions of it. In this country the
most important contributions have come from the N"ew York Hospital and
the Pennsylvania Hospital; from the former, the studies of Swift and

* The most elaborate discussion of the subject is by Jules Arnould in the Diction-
naire Encyclopedique des Sciences Medicales, tome xxii, 1886.

68
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Darrach, from the latter, the papers of Gerhard, George B. Wood, the

elder Pepper, and Levick. In New Orleans, Bennett Dowler studied the

disease and recognized the difference between heat exhaustion and sun-

stroke. Very little has been added to our knowledge of the disease since

the publication of a monograph by H. C. Wood. Two forms are recog-

nized, heat exhaustion and heat-stroke.

Heat Exhaustion.—Prolongedjxposure to high temperatures, particu-

larly when combined wifh^ physical exertion, is liable to be followed by

extreme prostration, collapse, restlessness, and in severe cases by delirium.

The surface is usually cool, the pulse small andrapid, and the temperature

may be subnormal—as low as 95° or SB"? The individual need not neces-

sarily be exposed to the direct rays of the sun, but the condition may

come on when working in close, confined rooms during midsummer. It

may also follow exposure to great artificial heat ; thus the stokers in the

Atlantic steamships sometimes succumb to the effect of the great heat m
the engine rooms.

Sunstroke or Thermic Fever.—The cases are chiefly found m persons

who, while working very hard, are exposed to the sun. Soldiers on the

march with their heavy accoutrements are particularly liable to attack.

In the larger cities of this country the cases are almost exclusively con-

fined to workmen who are much exposed and, at the same time, have

been drinking beer and whisky.

Morbid Anatomy and Pathology. occurs eai-ly.

Putrefactive changes develop with great rapidity'." The yenousengorge-

menfis extreme7particularly in the cerebrum. The leflvejitricle isjwi-

traSI^TT^ood), andHie ri^ht__chamber dilated.^ The blood is us-^ly

fl^IidT'the lungs_are intensdy congested. " Parenchymatous changes occur

in the liver and kidneys.

According to Wood, "heat exhaustion with lowered temperature

represents a sudden vaso-motor palsy, i. e., a condition in whicla the exist-

ing effect of the heat paralyzes the centre in the medulla. On the other

hand, thermic fever is held to be due to paralysis under the influence of

the extreme external heat of the centre in the medulla which regulates

the disposition of the bodily heat. Owing to this disturbance, more heat

is produced and less given off than normally.

Symptoms.-The patient may be struck down and die withm an

hour with symptoms of heart failure, dyspnoea, and coma. This form,

sometimes known as the asphyxial, occurs chiefly in soldiers and is graphi-

cally described by Parkes. Death indeed may be almost instantaneous the

victims falling as if struck upon the head. The usual form m this ati-

tude comes on during exposure, with pain in the head, dizzmess a fee -

ing of oppression, and sometimes nausea and vomiting.
_

Visual dist ub-

ances are common, and a patient may have colored vision. Diarrhc^a

or frequent micturition may supervene. Insensibility follows, which may

be transient or which deepens into a profound coma. The patients aie
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usually admitted to hospital in an unconscious state, with the face flushed,

the skin pungent, the pulse rapid and full, and the temperature ranging

from 107^ to 110°, or even higher. F. A. Packard states that of the 31 cases

admitted to the Pennsylvania Hospital in the summer of 1^87, in a ma-

jority of them the temperature was between 110° and 111°. In one case

the temperature was 112°. The breathing is labored and deep, sometimes

stertorous. Usually there is complete relaxation of the muscles, but

twitchings, Jactitation, or very rarely convulsions may occur. The pupils

may at first be dilated, but by the time the cases are admitted to hospital

they are (in a majority) extremely contracted. Petechia may be present

npon the skin. In the fatal cases the coma deepens, the cardiac pulsa-

tions become more rapid and feeble, the breathing becomes hurried and

shallow and of the Cheyne-Stokes type. The fatal termination may

occur within twenty-four or thirty-six hours. Favorable indications are

the recovery of consciousness and a fall in the fever. The recovery in

these cases jmay be complete. In other instances there are remarkable

after-efEect^he most constant of which is apermanent inability to bear

high teniperatures._^ Such patients become^ very uneasy when the ther-

mometer reaches 80° F. in the shade. An extraordinary instance came

under my notice in which the patient was subsequently so sensitive

to temperatures in the neighborhood of 75° F. that at such times he lived

conrEortably only in the cellar, and finally sought refuge in Alaska. Loss

of the power of mental concentration and failure of memory are more

constant and very troublesome sequelae. Such patients are always worse

in the hot weather. Occasionally convulsions and marked mental disturb-

ance may develop. H. C. Wood states that in a case of this kind chronic

meningitis was found.

Guiteras has called attention to a form of fever occurring m the South,

known in Florida as " Florida fever," in the Carolinas as " country fever,"

and in tropical countries asfievre inflammatoire. The cases last for a vari-

able time, and are mistaken for malaria or typhoid ; but he believes them

to be entirely distinct and due to a prolonged action of the high tempera-

tures. He has called the condition a " continued thermic fever."

The diagnosis of heat exhaustion from thermic fever is readily made,

as the difierence between the two conditions is striking. " In^solax- ex-

Ihaustion the skin is moist, pale, and cool; the breathing is easy though

hurried ; the pulse is small and soft ; the vital forces fall into a temporary

collapse; the senses remain entire" (Dowler) ;
whereas_ in sunstroke or

.heat apoplexy there is usually unconsciousness and pjTexia.
. . , .,

1 The mode of onset, together with the circumstances under which it

occurs and the high temperature, permits thermic fever to be readily dif-

ferentiated from apoplexy, and coma from other conditions.

Treatment.—In heat exhaustion stimulants should be given freely,

and if the temperature 'is below normal the hot bath shouTd^rTi^ed.

Ammonia may be given if necessary. In thermic fever the indications
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are to reduce the temperature as rapidly as possible. This may be done

by packing the patient in a bath with ice. Rubbing the body with ice was

practised at the New York Hospital by Darrach in 1857, and is an excel-

lent procedure to lower the temperature rapidly. Ice-water enemata may
also be employed. At the Pennsylvania Hospital in the summer of 1887

the ice-pack was used with great advantage. Of 31 cases only 12 died,

,a result probably as satisfactory as can be obtained, considering that many
of the patients are almost moribund when brought to hospital. It should

be compared with Swift's statistics, in which of 150 cases 78 died. In the

cases in which the symptoms are those of intense asphyxia, and in which
de'ath'may take place in a few minutes, free bleeding should be practised,

a procedure which saved Weir Mitchell when a young man. For the con-'

vulsions chloroform should be given at once. Of other remedies, the anti-

pyretics have been employed, and may be given when there is any special

objection to hydrotherapy, for which, however, they cannot be substituted.

VIII. OBESITY.

Corpulence, an excessive development of the bodily fat—an "oily

dropsy," in the words of Lord Byron—is a condition for which the

physician is frequently consulted, and for which much may be done by a

judicious arrangement of the diet. The tendency to polysarcia or obesity

is often hereditary, and is particularly apt to be manifest after the middle
period of life. It may, however, be seen early, and in this country it is

not very uncommon in young girls and young boys.

A very important factor is overeating, a vice which is more prevan

lent and only a little behind overdrinking in its disastrous effects. A.
majority of persons over forty years of age habitually eat too much . In
some of the most aggravated cases of obesity, however, this 'plays no part,

and the unfortunate victim may be a notoriously small eater. A second
element is lack of proper exercise ; a third less important factor is'TEela^
in£ largely^ of alcoholic beverages, particularly beer.

In obesity it is now generally conceded that the carbohydrates, which
were so long blamed, are not at fault, since they are themselves converted
into water and carbon dioxide. On account, however, of the facility with
which they are utilized for the purposes of oxidation the albuminous ele-

ments of the food are less readily oxidized, not so fully decomposed, and
the fat is in reality separated from them. So, too, the fats themselves are
not so prone to cause obesity as the carbohydrates, being less readily ox-
idized and interfering less with the complete metabolism of the albumi-
nous elements.

Many plans are now advised for the reduction of fat, the most impor-
tant of which are those of Banting, Ebstein, and Oertel. In the Banting
method the amount of food is reduced, the liquids are restricted, and the
fats and carbohydrates excluded.
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Ebstein recommends the use of fat and the rapid exclusion of the

carbo-hydrates. The following is an example of his dietary

:

Breakfast (6 A. M. in summer, 7.30 A. M. in winter).—White bread,

well toasted (rather less than two ounces) and well covered with butter.

Tea, without milk or sugar, eight or nine ounces.

Dinner, 2 P. m.—Soup made with beef-marrow. Fat meat, with fat

sauce, four to five ounces. A moderate quantity of asparagus, spinach,

cabbage, peas, and beans. Two or three glasses of light white wine.

After the meal, a large cup of tea without milk or' sugar.

Supper, at 7.30 p. m.—An egg, a little roast meat, with fat. About

an ounce of bread, well covered with butter. A large cup of tea, without

milk or sugar.

Oertel's method has already been considered in connection with the

treatment of fatty heart, and is combined with systematic bodily exercise.

It is particularly adapted for stout persons with weak heart.

The so-called Schweninger cure is in reality Oertel's, with the sole

modification of the forbidding of any fluid at meals. Liquids must be

taken more than two hours after the food.

Yeo, after a full consideration of the various methods, gives the follow-

ing useful summary

:

" The albuminates in the form of animal food should be strictly lim-

ited. Farinaceous and all starchy foods should be reduced to a minimum.

Sugar should be entirely prohibited. A moderate amount of fats, for the

reasons given by Ebstein, should be allowed.

"Only a small quantity of fluid should be permitted at meals, but

enough should be allowed to aid in the solution and digestion of the food.

Hot water or warm aromatic beverages may be taken freely between meals

or at the end of the digestive process, especially in gouty cases, on account

of their eliminative action.
_

" No beer, porter, or sweet wines of any kind to be taken
;
no spirit,

except in very small quantity. It should be generally recognized that the

use of alcohol is one of the most common provocatives of obesity. A

little Hock, still Moselle, or light claret, with some alkaline table water is

all that should be allowed. The beneficial effects of such diet will be aided

by abundant exercise on foot and by the free use of saline purgatives, so

that we may insure a complete daily unloading_of the intestinaLj^anal

" It is onlf^^sary to mention a few other details. Of animal foods,

all kinds of lean meat may be taken, poultry, game, fish (eels, salmon,

and mackerel are best avoided), eggs.

" Meat should not be taken more than once a day, and not more than

six ounces of cooked meat at a time. Two lightly boiled or poached eggs

may be taken at one other meal,' or a little grilled fish.

" Bread should be toasted in thin slices and completely, not browned on

the surface merely.

" Hard captain's biscuits may also be taken.



OBESITY. 1079

" Soups should be avoided, except a few tablespoonfuls of clear soup.

" Milk should be avoided, unless skimmed and taken as the chief arti-

cle of diet. All milk and farinaceous puddings and pastry of all kinds

are forbidden. Fresh vegetables and frujt are permitted.

" It is important to bear in mind that the^ actual quantity of food per-

mitted must have a due relation to the physical development of the indi-

vidual, and that what would be adequate in one case might be altogether

inadequate in the case of another person of larger physique." *

The thyroid extract has been used, in obesity, in a few cases with suc-

cess. It may be tried beginning with small doses, as in myxoedema.

* A System of Therapeutics, vol. i, edited by H. A. Hare, Philadelphia, 1891.



SECTION XL

DISEASES DUE TO ANIMAL PAEASITES.

I. PSOROSPERMIASIS.

Ui^DER this term are embraced several affections produced by the spo-

rozoa. These parasites, belonging to the protozoa, are also known as

psorosperms and gregarinidse. They are extraordinarily abundant in the

invertebrates, and are not uncommon in the higher mammals. The entire

group of blood parasites, hgematozoa, which live within the corpuscles, are

closely related to them. Psorosperms are, as a rule, parasites of the cells

— Gytozoa. The commonest and most suitable variety for study is the

Goccidium oviforme of the rabbit, which produces a disease of the liver in

which the organ is studded throughout with whitish nodules, ranging in

size from a pin's head to a split pea. On section each nodule is seen to be

a dilated portion of a bile-duct ; the walls are lined with epithelium in the

interior of which are multitudes of ovoid bodies—the coccidia. Another

very common form occurs in the muscles of the pig, the so-called Rainey's

tube, which is an ovoid body within the sarcolemma containing a number

of small, sickle-shaped, unicellular organisms, the Sarcocystis Miescheri.

Another species, the 8. hominis, has been described in. man.

These bodies probably play a more important role in human pathology

than has hitherto been thought. The cases reported may be grouped un-

der the following divisions : internal and external.

(1) Internal Psorospermiasis.—In a majority of the cases of this group

the psorosperms have been found in the liver, producing a disease similar

to that which occurs in rabbits. In Guebler's case there were tumors

which could be felt in the liver during life, and they were determined by

Leuckart to be due to coccidia. In W. B. Haddon's case the patient was

admitted to St. Thomas's Hospital with slight fever, drowsiness, and grad-

ual unconsciousness; death occurred on the fourteenth day of observa-

tion. Whitish neoplasms were found upon the peritonaeum, omentum, and

on the layers of the pericardium ; and a few were found in the liver, spleen,

and kidneys. A somewhat similar case, though more remarkable, as it ran

a very acute course, is reported by Silcott, A woman, aged fifty-three,
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admitted to St. Mary's Hospital, was thought to be suffering from typhoid

fever. She had had a chill six weeks before admission. There were fever

of an intermittent type, slight diarrhoea, nausea, tenderness over the liver

and spleen, and a dry tongue ; death occurred from heart-failure. The

liver was enlarged, weighed eighty-three ounces, and in its substance there

were caseous foci, around each of which was a ring of congestion. The

spleen weighed sixteen ounces and contained similar bodies. The ileum

presented six papule-like elevations. The masses resembled tubercles, but

on examination coccidia were found.

The parasites are also found in the kidneys and ureters. Cases of this

kind have been recorded by Bland Sutton and Paul Eve. In the case

reported by Eve the symptoms were heematuria and frequent micturition,

and death took place on the seventeenth day. The nodules throughout the

pelvis and ureters have been regarded as mucous cysts. In a case reported

by Joseph Griffiths the tumors in the ureter caused hydronephrosis.

(2) Cutaneous Psorospermiasis.—The parasitic nature of the keratosis

follictclaris of White, and of Paget's disease of the nipple, which seemed

to have been established, has been called in question, and the bodies de-

scribed as psorosperms are believed to be the result of epithelial degener-

ation. So, too, in molluscum contagiosum and in epithelioma, the nature

of the structures which lie in and between the epithelial cells, and which

have some resemblance to psorosperms, is still unsettled ; some claiming

that they are truly parasitic, others affirming that they are nothing but

altered protoplasm of the epithelial cells.

There are several undoubted instances, however, of parasitic sporozoa

producing extensive disease of the skin. In Wernicke's case (of Buenos

Ayres) the lesions were scattered over the face, trunk, and left thigh.

The sporozoa were found in numbers in the pus of the skin lesions, and

also in the inguinal glands, which were excised.

Eixford and Gilchrist describe two cases (Johns Hopkins Hospital Re-

ports, vol. i). In the first case, which was regarded as tuberculosis of the

skin, the lesion remained local for nearly eight years. The lymphatic

glands then became involved. The affection gradually attacked the nose,

cheeks, and other parts of the head, the left hand, the leg, and the left

testicle. For seven or eight years the patient had no constitutional symp-

toms, but after the glands became involved an intermittent fever devel-

oped. In the later stages he had a cough with purulent expectoration.

The autopsy revealed what appeared to be tuberculosis of the lungs,

adrenals, and testis. There were numerous tuberculous-looking nodules

in the spleen, on the surface of the liver, and the pleura. In all of the

lesions enormous numbers of sporozoa were found, especially in the case-

ous masses. Successful inoculations were made into rabbits and dogs.

The second case was similar, but much more acute. There were thirty

skin lesions distributed over the body. The patient died within three

months of the initial lesion. In an excised lymph gland enormous num-
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bers of sporozoa were found. The cycle of development was readily fol-

lowed. These bodies diiier in all points from the organisms described as

protozoa in cancer and in molluscum contagiosum.

' II. PARASITIC INFUSORIA.

Several flagellates have been found parasitic in man. Among the

most common are the Trichomonas vaginalis, which measures 15 to 25

micromillimetres in length, and has four flagella, which are as long as or

longer than the body. It is by no means an uncommon parasite in the

acid vaginal mucus.

The Trichomonas or Cercomonas hominis lives in the intestines, and

is met with in the stools under all sorts of conditions. It is probably not

parasitic. I have met with it also in the vomit in a case of chronic gas-

tric catarrh. Trichomonads have been met with also in the urine in sev-

eral cases, and may be truly pathogenic. In Dock's case the parasites were

associated with a hemorrhagic cystitis without bacteria.

The LamUia intestinalis is another intestinal monad, larger than the

common Trichomonas. Flagellates have also been found in the expec-

toration in cases of gangrene of the lung and of bronchiectasis, and in

pleurisy.

Among the parasitic Ciliata may be mentioned the Balantidiicm coli,

which has been found occasionally in the large intestine in forms of dys-

entery. The parasite is oval in form, 70 to 100 micromillimetres long

and 50 to 70 micromillimetres broad. It is doubtful whether it is patho-

genic.

III. DISTOMIASIS.

Several forms of trematodes or flukes are parasitic in man, and when

in numbers may cause serious disease.

(1) Liver Fluhes.—The following species of flukes have been found:

The Fasciola hepatica, a very common parasite in ruminants, which has a

length of from twenty-eight to thirty-two millimetres. The Distomum

lanceolatum, a much smaller form, from eight to ten millimetres in

length, which is also very common in sheep and cattle. The Distoma

BusJci, the largest form, measuring from four to eight centimetres in

length. One or two other less important forms have occasionally been

met with. The studies of the Japanese physicians have brought to light

the interesting fact that there is a distoma widely endemic in certain

provinces in that country. The two forms described as Distoma endcmi-

cum and Distoma perniciosum are identical, and are known now as Dis-

toma smense. According to Baelz, fully twenty per cent of the inhabit-

ants of certain provinces are affected. The Distoma feUneum, which has

been found recently by Ward in Nebraska, in cats, also occurs in man.
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The flukes occupy the bile-passages and the upper portion of the

small intestine. When in large numbers they may cause serious and

fatal disease of the liver, usually with ascites and jaundice. The liver

may be enormously enlarged ; in Kichner's case it weighed eleven pounds.

The flukes may cause a chronic cholangitis, leading to great thickening

or even calcification of the walls of the bile-duct.

The endemic fluke disease of Japan is characterized by enlargement of

the liver, emaciation, diarrhoea, and frequently ascites.

(2) TJie Blood Fluke; Schistosoma-hcematobium (Bilharzia hmmato-

iia).—This trematode is found in Egypt, southern Africa, and Arabia,

and is the cause in these countries of the endemic hgematuria. The

female is about two centimetres in length, cylindrical, filiform, and about

•07 millimetre in diameter. The parasite lives in the venous system, par-

ticularly in the portal vein, and in the veins of the spleen, bladder, kid-

neys, and mesentery. According to Bilharz, at least fifty per cent of the

lower classes in Egypt are infected with it. It is not yet known how the

parasite gains entrance to the body. J[n all probability it is by drinking

impure water containing the embryqs._

ine symptoms are due to changes in the mucous membrane of the

urinary organs caused by the presence of the ova in the blood-vessels of

these parts. Ha^maturia is the first and most constant symptom, leading

gradually to anaemia. There is generally pain during micturition. The

blood is not constant in the urine. The ova of the Bilharzia are readily

seen under a microscope with a low power. They are ovoid in shape,

translucent, with a small spike at one end. The embryo can be readily

seen.

The disease is rarely fatal ; a great majority of the cases recover.

Children are more commonly attacked than grown persons, and the dis-

ease often disappears by the time of puberty.

(3) Bronchial Fluke; Distomum Westermanni ; Parasitic Hcemop-

tysis.—In parts of China, Japan, and Formosa there is an epidemic dis-

ease, described by Einger and Manson, characterized by attacks of cough

and haemoptysis associated with the presence of a small fluke in the bron-

chial tubes.

IV. DISEASES CAUSED BY NEMATODES.

I. ASCARIASIS.

{a) Ascaris lumbricoides, the most common human parasite, is found

chiefly in children. The female is from seven to twelve inches in length,

the male from four to eight inches. The worm is cylindrical, pointed at

both ends, and has a yellowish-brown, sometimes a slightly reddish color.

Four longitudinal bands can be seen, and it is striated transversely. The
ova, which are sometimes found in large numbers in the faeces, are small,
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brownish-red in color, elliptical, and have a very thick covering. They

measure -075 millimetre in length and -058 millimetre in width. The life

history has been demonstrated to be " direct "—i. e., without intermediate

host. The parasite occupies the upper portion of the small intestine.

Usually not more than one or two are present, but occasionally they occur

in enormous numbers. The migrations are peculiar. They may pass into

the stomach, from which they may be ejected by vomiting, or they may

crawl up the oesophagus and enter the pharynx, from which they may be

withdrawn. A child under my care in the small-pox department of the

General Hospital, during convalescence, withdrew in this way more than

thirty round worms within a few weeks. In other instances the worm

passes into the larynx, and has been known to cause fatal asphyxia, or,

passing into the trachea, to cause gangrene of the lung. They may pass

into the Eustachian tube and appear at the external meatus. The most

serious migration is into the bile-duct. There is a specimen in the Wistar-

Horner Museum of the University of Pennsylvania in which not only the

common duct, but also the main branches throughout the liver, are enor-

mously distended and packed with numerous round worms. The bowel

may be perforated by them and peritonitis result.

The symptoms are not definite. When a few are present they may be

passed without causing disturbance. In children there are irritative

symptoms usually attributed to worms, such as restlessness, irritability,

picking at the nose, grindjn£_of^ the teetli
,
twitchings, or convulsions.

TKese symptoms may be marked in very nervous children.

Treatment.—Santonin can be given, mixed with sugar, in doses of

from one to three grains for a child and three to five grains for an adult,

followed by a calomel or a saline purge. The dose may be given for three

or four days. An unpleasant consequence which sometimes follows the

administration of this drug is xanthopsia or yellow vision.

(b) Oxyuris vermicularis {Thread-worm; Pin-ioorm).—This com-

mon parasite occupies the rectum and colon. The male measures about

four millimetres in length, the female about ten millimetres. They pro-

duce great irritation and itching, particularly at night, symptoms which

become intensely aggravated by the nocturnal migration of the parasites.

The patients become extremely restless and irritable, the sleep is often

disturbed, and there may be loss of appetite and anemia. Though most

common in children, the parasite occurs at all ages.

The worm is readily detected in the faeces. Infection probablyjakes

place through the water or possibly through saladsTsucTi aslettuces and

cresses. A person the subject of the worms passes ova' in large numbers

in the f^ces, and the possibility of reinfection must be scrupulously

guarded against.

The treatment is simple, though occasionally there are instances in

which all forms of medication are resisted. A case is mentioned of a gen-

tleman, aged forty, who had suffered from childhood and had failed to
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obtain any benefit from prolonged treatment by many helminthologists.

Santonin may be used in small doses, and mild jDurgatives, particularly

rhubarb. Large injections containing carbolic acid, vinegar, quassia,

aloes, or turpentine may be employed. In children the use of cold injec-

tions of strong salt and water is usually efficacious. They should be re-

peated for at least ten days. In giving the injection care should be taken

to have the hips well elevated, so that the fluid can be retained as long as

possible. For the intense itching and irritation at night vaseline may be

freely used, or belladonna ointment. '

II. Teichiniasis.

The Trichina spiralis in its adult condition lives in the small intes-

tine. The disease is produced by the embryos, which pass from the

intestines and reach the voluntary muscles, where they finally become

encapsulated larvae—muscle trichinge. It is in the migration of the em-

bryos that the group of symptoms known as trichiniasis is produced.

Description of the Parasites.—(«) Adult or intestinal form. The

female measures from three to four millimetres ; the male, 1'5 millimetre,

and has two little projections from the hinder end.

{h) The larva or muscle trichina is from 0-6 to one millimetre in

length and lies coiled in an ovoid capsule, which is at first translucent,

but subsequently opaque and infiltrated with lime salts. The worm pre-

sents a pointed head and a somewhat rounded tail.

When flesh containing the trichinae is eaten by man or by any ani-

mal in which the development can take place, the capsules are digested

and the trichinge set free. They pass into the small intestine, and about

the third day attain their full growth and become sexually mature. Vir-

chow's experiments have shown that on the sixth or seventh day the em-

bryos are fully developed. The young produced by each female trichina

have been estimated at several hundred. Leuckart thinks that various

broods are developed in succession, and that as many as a thousand em-

bryos may be produced by a single worm. The time from the ingestion

of the flesh containing the muscle trichinae to the development of the

brood of embryos in the intestines is from seven to nine days. As soon

as born the embryo trichinae leave the intestines
;
wandering through the

peritonfeum and the connective tissues, jsrobably through the mesentery

and retroperitoneal tissues—some hold by means of the blood current

—

they finally reach the muscles, which constitute " the seat of election."

After a preliminary migration in the intermuscular connective tissue they

penetrate the primitive muscle-fibres, and in about two weeks develop into

the full-grown muscle form. In this process an interstitial myositis is ex-

cited and gradually an ovoid capsule develops about the parasite. Two,
occasionally three or four, worms may be seen within a single capsule.

This process of encapsulation has been estimated to take about six weeks.
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Within the muscles the parasites do not undergo further development.

Gradually the capsule becomes thicker, and ultimately lime salts are de-

posited within it. This change may take place in man within four or

five months. In the hog it may be deferred for many years. The cal-

cification renders the cyst visible, and since first seen by Tiedemann, in

1823, and Hilton, in 1832, these small, opaque, oat-shaped bodies have

been familiar objects to demonstrators of normal and morbid anatomy.

The trichinae may live within the muscles for an indefinite period. They

have been found alive and capable of developing as late as twenty or even

twenty-five years after their entrance into the system. In many instances,

however, the worms are completely calcified. The trichina has been

found or "raised" in twenty-six different species of animals (Stiles).

Medical literature abounds in reference to its presence in fish, earth-

worms, etc., but these parasites belong to other genera. In f^cal exam-

inations for the parasite it is well to remember that the " cell body " of

the anterior portion of the intestine is a diagnostic criterion of the T.

spiralis. It was first found in the hog by the late Joseph Leidy. Ex-

periinentally, guinea-pigs and rabbits are readily infected by feeding them

with muscle containing the larval form. Dogs are infected with diflaculty

;

cats more readily. Experimentally, animals sometimes die of the disease

if large numbers of the parasites have been eaten. In the hog the trichinae,

like the cysticerci, cause few if any symptoms. Au animal the muscles of

which are swarming with living trichinae may be well nourished and

healthy-looking. An important point also is the fact that in the hog the

capsule does not readily become calcified, so that the parasites are not

visible as in the human muscles. For a long time the trichina was looked

upon as a pathological curiosity, but in 1860 Zenker discovered in a girl

in the Dresden Hospital who had symptoms of typhoid fever both the

intestinal and the muscle forms of the trichinae, since which time the dis-

ease has been thoroughly studied.

Man is infected by eating the flesh of trichinouishogs. The incidence

of the disease in swine varies much in different countries. In_Germany,

where a thorough and systematic microscopic examination of jJl swine

fleshlTmade, the proportion of tricKmous hogs is about 1 ih l,8o2. At

tKrBerlin abattoir, where the microscopic examination is conducted by a

staff of over eighty men andTwomen, two portions are taken from the ab-

dominal muscles, from the diaphragm, and from the intercostal muscles,

and one piece from the muscles of the larynx and tongue. A special com-

pressor is used to flatten the fragments of the muscle, and the examination

is made with a magnifying power of from seventy to one hundred diam-

eters. During the three years ending in 1885 there were 603 trichinous

hogs detected, a ratio of 1 to 1,292. Statistics are not available in Eng-

land. In the United States systematic inspection is unknown, and the

statistics are by no means extensive enough. " Taking all the examina-

tions of American pork thus far made, both at home and abroad, and we
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have a total of 298,782, in which trichin£e were found 6,280 times, being

2-1 per cent, or 1 to 48" (Salmon, 1884).

In 1883, in conjunction with A. W. Clement, I examined 1,000 hogs

at the Montreal abattoir, and found only 4 infected. There is no reason

to believe that the hog of this country is less liable to trichina than the

German animal.

Modes of Infection.—The danger of infection • depends entirely upon

the mode of preparation of the flesh. Thorough cookingj^o,tlmt all,parts

of the meat reach the boiling point, destroys the parasites
;
butinlarge

joints the central portions are often not raised to this temperature. The

frequency of the disease in different countries depends largely upon the

habits of the people in the preparation of pork. In North Germany,

where raw ham and wurst are freely eaten, the greatest number of cases

have occurred. In South Germany, France, and England cases are rare.

In this country the greatest number of persons attacked have been Ger-

mans. Salting and smoking the flesh are not always sufficient, and the

Havre experiments showed that animals are readily infected when fed

with portions of the pickled or the smoked meat as prepared in this coun-

try. Carl Fraenkel, however, states that the experiments on this point

have been negative, and that it is very doubtful if any cases of trichiniasis

in Germany have been caused by American pork. Germany has yet to

show a single case of trichiniasis due to pork of unquestioned American

origin. ,

Frequency of Infection.—The dissecting-room and post-mortem statis-

tics show that from one half to two per cent of all bodies contain trichina.

Of 1,000 consecutive autopsies of which I have notes the trichinse were

present in six instances. I have, in addition, seen them in two dissecting-

room cases and in two bodies at the Philadelphia Hospital.

The disease often occurs in epidemics, a large number of persons being

infected from a single source. Among the best known of these outbreaks

are the Hedersleben, in which there were 337 persons affected, and the

Emersleben, in which there were 250 persons attacked. The extensive

outbreaks of this sort have been, with few exceptions, in North Germany.

Alfred Mann, after a careful search, at my request, of the literature in the

Surgeon-General's library, finds records of 456 cases in this country. The
two largest groups of cases were at Astoria, Ore., reported by Kinney, 15

cases and one death ; and at Colerain, Mass. (1892), in which 50 persons

were attacked, four of whom died.

Symptoms.—The ingestion of trichinous flesh is not necessarily fol-

lowed by the disease. When a limited number are eaten only a few em-
bryos pass to the muscles and may cause no symptoms. Well-characterized

cases present a gastro-intestinal period and a period of general infection.

In the course of a few days after eating the infected meat there are

signs of gastro-ihtestinal disturbance—pain in the abdomen, loss of appe-

tite, vomiting, and sometimes diarrhoea. The preliminary symptoms, how-
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ever, are by no means constant, and in some of the large epidemics cases

have been observed in which they have been absent. In other cases the

gastro-intestinal features have been marked from the outset, and the attack

has resembled cholera nostras. Pains in different parts of the body, gen-

eral debility, and weakness have been noted in some of the epidemics.

The invasion symptoms develop between the seventh and the tenth day,

sometimes not until the end of the second week. There is fever, except in

very mild cases. Chills are not common. The thermometer may register

102° or 104°, and the fever is usually remittent or intermittent. The mi-

gration of the parasites in the muscles excites a more or less intense myo-

sitis, which is characterized by pain on pressure and movement, and by

swelling and tension of the muscles. The limbs are placed in the posi-

tions in which the muscles are in least tension. The involvement of the

muscles of mastication and of the larynx may cause difficulty in chewing

and swallowing. In severe cases the involvement of the diaphragm and

intercostal muscles may lead to intense dyspnoea, which sometimes proves

fatal. CBdema, a feature of great importance, may be early in the face.

Later it develops in the extremities when the swelling and stiffness of the

muscles are at their height. Profuse sweats, tingling and itching of the

skin, and in some instances urticaria, have been described. The general

nutrition is much disturbed and the patient becomes emaciated and often

anemic, particularly in the protracted cases. The patellar tendon reflex

may be absent. The patients are usually conscious, except in cases of very

intense infection, in which the delirium, dry tongue, and tremors give a

picture similar to typhoid fever. In addition to the dyspncea, present in

the severer cases, there may be ]3ronchitis, and in the fatal cases pneumo-

nia or pleurisy. In some epidemics polyuria has been a common symptom.

Albuminuria is frequent.

The intensity and duration of the symptoms depend entirely upon the

grade of infection. In the mild cases recovery is complete in from ten to

fourteen days. In the severe forms convalescence is not established for

six or eight weeks, and it may be months before the patient recovers the

muscular strength. One case in the Hedersleben epidemic was weak eight

years after the attack.

Of 72 fatal cases in the Hedersleben epidemic the greatest mortality

occurred in the fourth and fifth and sixth weeks
;
namely, 52 cases. Two

died in the second week with severe choleraic symptoms.

The mortality has ranged in different outbreaks from one or two per

cent to thirty per cent. In the Hedersleben epidemic 101 persons died.

Among the 456 cases reported in this country there were 122 deaths.

The anatomical changes are chiefly in the voluntary muscles. In the

early stages they look normal, but in the fourth or fifth week grayish-

white areas appear in which the muscle-fibres are extensively degenerated

and in the neighborhood of the trichinge there is an acute interstitial

myositis. Cohnheim has described a fatty degeneration of the liver and
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enlargement of the mesenteric glands. At the time of death in the

fourth or fifth week or later the adult trichina3 are still found in the in-

testines.

The prognosis depends much upon the quantity of infected meat which

has been eaten and the number of trichinae which mature in the intestines.

In children the outlook is more favorable. Early diarrhoea and moder-

ately intense gastro-intestinal symptoms are, as a rule, more favorable than

constipation.

Diagnosis.—The disease should always be suspected when a large

birthday party or Fest among Germans is followed by cases of apparent

typhoid fever. The parasites may be found in the remnants of the ham
or sausages used on the occasion. The worms may be discovered in the

stools. The stools should be spread on a glass plate or black background

and examined with a low-power lens, when the trichinte are seen as small,

glistening, silvery threads. In doubtful cases the diagnosis may be made
by the removal of a small fragment of muscle. A special harpoon has

been devised for this purpose by means of which a small portion of the

biceps or of the pectoral muscle may be readily removed. Under cocaine

anaesthesia an incision may be made and a small fragment removed. The
disease may be mistaken for acute rheumatism, particularly as the pains

are so severe on movement, but there is no special swelling of the joints.

The tenderness is in the muscles both on pressure and on movement. The
intensity of the gastro-intestinal symptoms in some cases has led to the^'

diagnosis of cholera. Many of the former epidemics were doubtless de-

scribed as typhoid fever, which the severer cases, owing to the prolonged

fever, the sweats, the delirium, dry tongue, and gastro-intestinal symp-
toms, somewhat resemble. The pains in the muscles, swelling, oedema,

and shortness of breath are the most important diagnostic points. Under
acute myositis reference has already been made to the cases which closely

resemble trichiniasis. The epidemic in 1879 on board the training ship

Cornwall presented symptoms similar to those of trichiniasis. One patient

died. Two months after burial the body was examined, and living and
dead nematode worms were found which, as Bastian showed, were not the

trichina, but a rhabditis. They were probably not parasitic, but entered

the body of the cadet after burial.

Prophylaxis.—It is not definitely known how swine become dis-

eased. It has been thought that they are infected from rats about slaugh-

ter-houses, but it is just as reasonable to believe that the rats are infected

by eating portions of the trichinous flesh of swine. The swine should, as

far as possible, be grain-fed, and not, as is so common, allowed to eat offal.

The most satisfactory prophylaxis is the complete cooking of pork and
sausages, and to this custom in England, France, South Germany, and
particularly in this country, immunity is largely due.

Treatment.—If it has been discovered within twenty-four or thirty-

six hours tliat a large number of persons have eaten infected meat, the
6Q

'
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iudiciitions are to thoroughly evacuate the gastro-intestinal canal. Purga-

tives of rhubarb and senna may be given, or an occasional dose of calomel.

Glycerin has been recommended in large doses in order that by passing

into the intestines it may by its hygroscopic properties destroy the worm.

- Male-fern, kamala, santonin, and thymol have all been recommended in

this stage. Turpentine may be tried in full doses. There is no doubt

that diarrhoea in the first week or ten days of the infection is distinctly

favorable. The indications in the stage of invasion are to relieve the

pains, to secure sleep, and to support the patient's strength. There are

no medicines which have any influence upon the embryos in their migra-

tion through the muscles.

III. Anchylostomiasis.

The Uncinaria {Dochmius, Strongylus) duodenalis, also known as

the Sclerostomum or Anchylostomum duodenale, is the only strongyle

harmful to man. It belongs to the same family as the Sclerostomum equi-

num, which causes the verminous aneurism in the horse. The parasites

live in the upper portion of the small intestine, chiefly in the jejunum.

They are easily seen, the male having a length of from six to ten milli-

metres, and the female from ten to eighteen millimetres. The mouth is

provided with a series of tooth-like hooks, by means of which the parasite

attaches itself to the mucous membrane. The male has a prominent ex-

pansion or bursa at the tail end. The existence of the parasite has long

been known, but it was not thought to be pathogenic until Griesinger

demonstrated its association with the Egyptian chlorosis. It has also been

shown to be the cause of the ana3mia to which miners and brick-makers

are subject. Throughout Europe the disease has been widely spread by

the employment of Italian and Polish laborers. In certain Italian prov-

inces it is extremely prevalent and serious. It occurs in the Indies, in

Brazil, and the West Indies, and has been described in Jamaica (Strachan).

Dolley states that the parasite was described many years ago by physicians

in the Southern States, but no recent observations upon the disease have

been made in this country.

Symptoms.—The parasites withdraw blood by suction, and the

symptoms result from this slow depletion. In the early stage there may

only be gastric or gastro-intestinal disturbance, but if the parasites are

present in large numbers anemia is gradually produced and constitutes

the characteristic feature of the disease. The Egyptian chlorosis, brick-

maker's anaemia, tunnel anemia, miner's cachexia, and mountain anismia

are due to this cause. The clinical course is variable. In some instances

the anemia develops acutely and reaches a high grade within a short time,

causing great shortness of breath and a3dema. There is serious disturb-

ance of nutrition, sometimes diarrhoea and colicky pains; but the most

pronounced symptom is the pallor and the associated phenomena of
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chronic ansemia, with debility and wasting. The lesions of the intestines

are those of chronic catarrh, and small haemorrhages occur in the mucosa.

The worms are found within two metres of the pylorus, often with their

heads buried in the mucosa. Dilatation and hypertrophy of the heart

have been found in many cases. Sand with states that in Egypt the dis-

ease is most common in peasants who work in the damp earth, many of

whom are earth-eaters.

The diagnosis' is not difficult. The ova, which are abundant in the

stools, are oval, about 53 micromillimetres long by 32 micromillimetres

broad, and possess a thin, transparent shell. There is no operculum, as

in the ovum of the oxyuris, and eggs found in the faeces are in various

stages of segmentation. The larvae develop in moist earth and readily

get into the drinking water, through which infection occurs.

The systematic employment of latrines and the boiling of all ^ater
used for drinking purposes are the important prophylactic measures.

Thymol, recommended by Bozzolo, is a specific, and should be given in

large doses, two grammes (in wafers) at 8 A. m. and two grammes at

10 A. M. (Sandwith). The diet should be milk and soup. Two hours
after the second dose of thymol a purge of castor oil or magnesia is given.

If necessary, the treatment may be repeated in a week.

IV. FiLARIASIS.

Zoologically the Filaria sanguinis hominis is as yet sui judice. Man-
son's views are as follows :

Under the general term Filaria sanguinis hominis three species of

nematodes are included :

1. Filaria Bancrofti, Oobold, 1877. This is the ordinary blood filaria.

The embryos are found in the peripheral circulation only during sleep or
at night. The mosquito is the intermediate host. The embryos measure
370 to 340 micromillimetres long by 7 to 11 micromillimetres broad ; tail

pointed. The adult male measures 83 millimetres long by -407 milli-

metres broad; the tail forms two turns of a spiral. The adult female
measures 155 millimetres long by -715 millimetres broad; vulva 3-56 mil-

limetres from anterior extremity
;
eggs 38 micromillimetres by 14 micro-

millimetres. This is the species to which the h^mato-chyluria and ele-

phantiasis are attributed.

3. Filaria ditcrna, Manson, 1891. The larvae agree with the preceding,
except that Manson indicates the absence of granules in the axis of the
body. The worms occur in the peripheral circulation only during the
day, or when the patient stays awake. Manson suspects that the Filaria
loa represents the adult stage.

3. Filaria perstans, Manson, 1891. Only the embryos are known.
These are much smaller than the preceding—300 micromillimetres long,
posterior extremity obtuse, anterior extremity with a sort of retractile
rostellum.
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This is the species to which Manson is inclined to attribute the sleep-

ing-sickness of the negroes. He is also inclined to regard the Filaria

perstans as the cause of craw-craiv, a papillo-pustular skin eruption of

the west coast of Africa, which is probably the same as Nielly's dermatose

parasitalre, the parasite of which was called by Blanchard Rhabditis

Nielly.

The most important of these is the Filaria Bancrofti, which produces

the hsematochyluria and the lymph-scrotum.

The female produces an extraordinary number of embryos, which

enter the blood current through the lymphatics. Each embryo is within

its shell, which is elongated, scarcely perceptible, and in no way impedes

the movements. They are about the ninetieth part of an inch in length

and the diameter of a red blood-corpuscle in thickness, so that they

readily pass through the capillaries. They move with the greatest ac-

tivity, and form very striking and readily recognized objects in a blood-

drop under the microscope. A remarkable feature is the periodicity in

the occurrence of the embryos in the blood. In the daytime they are

almost or entirely absent, whereas at night, in typical cases, they are

present in large numbers. If, however, as Stephen Mackenzie has shown,

the patient, reversing his habits, sleeps during the day, the periodicity is

reversed. The further development of the embryos appears to be associ-

ated with the mosquito, which at night sucks the blood and in this way

frees them from the body. Some slight development takes place within

the body of the mosquito, and it is probable that the embryos are set free

in the water after the death of the host. The further development is not

known, but it is probably in drinking water. The filariae may be present

in the body without causing any symptoms. In animals blood filaria are

very common and rarely cause inconvenience. It is only when the adult

worms or the ova block the lymph channels that certain definite symp-

toms occur. Manson suggests that it is the ova (prematurely discharged),

which are considerably shorter and thicker than the full-grown embryos,

which block the lymph channels and produce the conditions of h^mato-

ehyluria, elephantiasis, and lymph-scrotum.
. , ^ u

The parasite is widely distributed, particularly in tropical and sub-

tropical countries. Guiteras has shown that the disease prevails exten-

sively in the Southern States, and since his paper appeared contributions

have been made by Matas, of New Orleans, Mastin, of Mobile, and De

Saussure, of Charleston.
i

The effects produced may be described under the above-mentioned

conditions.
j. ^

(a) HmmatocliyluTia.-Wx\hoxxi any external manifestations, and m

many cases without special disturbance of health, the subject from time

to time passes urine of an opaque white, milky appearance, or bloody, or

a chylous fluid which on settling shows a slightly reddish clot. The urine

may be normal in quantity or increased. The condition is usually inter-
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mittent, and the patient may pass normal urine for weeks or months at a

time. Microscopically, the chylous urine contains minute molecular fat

granules, usually red blood-corpuscles in various amounts. The embryos

were first discovered by Demarquay, at Paris (1863), and in the urine by

Wucherer, at Bahia, in 1866. It is remarkable for how long the condition

may persist without serious impairment of the health. A patient, sent to

me by Dawson, of Charleston, has had hsematochyluria intermittently for

eighteen years. The only inconvenience has been in the passage of the

blood-clots which collect in the bladder. At times he has also uneasy

sensations in the lumbar region. The embryos are present in his blood

at night in large numbers. Chyluria is not always due to the filaria. The
non-parasitic form of the disease has already been considered.

Opportunities for studying the anatomical condition of these cases

rarely occur. In the case described by Stephen Mackenzie the renal and

peritoneal lymph plexuses were enormously enlarged, extending from the

diaphragm to the pelvis. The thoracic duct above the diaphragm was

impervious.

(b) Lymph-scrotum and certain forms of elephantiasis are also caused

by the filaria. In the former the tissues of the scrotum are enormously

thickened and the distended lymph-vessels may be plainly seen. A clear,

sometimes a turbid, fluid follows puncture of the skin. The parasites are

not always to be found. I have examined two typical cases without find-

ing filaria in the exuded fluids or in the blood at night. So also the

majority of cases of elephantiasis which occur in this country are non-

parasitic. In China it is stated that the parasites occur in all these cases.*

V. Dracontiasis {Guinea-worm Disease).

The Filaria or Dracunculus medinensis is a widely spread parasite in

parts of Africa and the East Indies. In the United States cases occasion-

ally occur. Jarvis reports a case in a post chaplain who had lived at For-
tress Monroe, Va.,for thirty years. Van Harlingen's patient, a man aged
forty-seven, had never lived out of Philadelphia, so that the worm must
be included among the parasites of this country. A majority of the cases

reported in American journals have been imported.

Only the female is known. It develops in the subcutaneous and inter-

muscular connective tissues and produces vesicles and abscesses. In the
large majority of the cases the parasite is found in the leg. Of 181 cases,

in 124 the worm was found in the feet, 33 times in the leg, and 11 times in

the thigh. The worm is usually solitary, though there are cases on record
in which six or more have been present. It is cylindrical in form, about
two millimetres in diameter, and from fifty to eighty centimetres in length.

* For full consideration of the subject of congenital occlusion and dilatation of
lymph channels, see work on this subject by Samuel C. Busey, New York, 1878.
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The worm gains entrance to tlie system through the stomach, not

through the skin, as was formerly supposed. It is probable that both

male and female are ingested; but the former dies and is discharged,

while the latter after impregnation penetrates the intestine and attains its

full development in the subcutaneous tissues, where it may remain quies-

cent for a long time and can be felt beneath the skin like a bundle of

string. Suppuration is after a time excited, and when the abscesses are

opened or burst the worm appears and is sometimes discharged entire.

The worm contains an enormous number of living embryos, which escape

into the water and develop in the cyclops—a small crustacean—and it

seems likely that man is infected by drinking the water containing these

developed larvae.

The treatment consists in promoting the suppuration, and when the

worm is seen the common procedure is to roll it round a portion of smooth

wood and in this way prevent the retraction, and each day wind a little

more until the entire worm is withdrawn. It is stated that special care

must be taken to prevent tearing of the worm, as disastrous consequences

sometimes follow, probably from the irritation caused by the migration of

the embryos. It is stated that the leaves of the plant called amarpattee

are almost a specific in the disease. Asafcetida in full doses is said to kill

the worm.

VI. Other Nematodes.

{a) Among less important filarian worms parasitic in man the follow-

ing may be mentioned : Filaria Loa, which is a cylindrical worm of

about three centimetres in length and whose habitat is beneath the con-

junctiva. It has been found on the West African coast, in Brazil, and in

the West Indies. Filaria lentis, which has been found in a cataract.

Three specimens have been found together. Filaria laiialis, which hag

been found in a pustule in the upper lip. Filaria liominis oris, which

was described by Leidy, from the mouth of a child. Filaria hroncliialis,

which has been found occasionally in the trachea and bronchi. This

parasite has been seen in a few cases in the bronchioles and in the lungs.

There is no evidence that it ever produces an extensive verminous bron-

chitis similar to that which I have described in dogs. Filaria imitis—

the common Filaria sanguinis of the dog—of which Bowlby has de-

scribed two cases' in man. In- one case with haematuria female worms

were found in the portal vein, and the ova were present in the thickened

bladder wall and in the ureters.

(&) Tricliocephalus dispar
(
Whip-20orm).—T\a& parasite is not infre-

quently found in the caecum and large intestine of man. It measures

from four to five centimetres in length, the male being somewhat shorter

than the female. The worm is readily recognized by the remarkable

difference between the anterior and posterior portions. The former,

which is at least three fifths of the body, is extremely thin and hair-hke
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in contrast to tlie thick hinder portion of the body, which in the female is

conical and pointed, and in the male more obtuse and usually rolled like

a spring. The ova are oval, lemon-shaped, -05 millimetre in length, and

each is provided with a button-like projection.

The number of the worms found is variable, as many as a thousand

having been counted. It is a widely spread parasite. In parts of Europe

it occurs in from ten to thirty per cent of all bodies examined, but in this

country it is not so common. The trichocephalus rarely causes symptoms.

It has been thought by certain physicians in the East to be the cause of

beri-beri. Several cases have been reported recently in which profound

anaemia has occurred in connection with this parasite, usually with diar-

rhoea. Enormous numbers may occur, as in Kudolphi's case, without pro-

ducing any symptoms.

The diagnosis is readily made by the examination of the fseces, which

contain, sometimes in great abundance, the characteristic lemon-shaped,

hard, dark-brown eggs.

(c) Dioctophyme gigas {Eustrongyhis gigas).—This enormous nema-

tode, the male of which measures about a foot in length and the female

about three feet, occurs in very many animals and has occasionally been

met with in man. It is usually found in the renal region and may en-

tirely destroy the kidney.

{d) Strongyloides iniestinalis.—Under this name are now included

the small nematode worms found in the fgeces and formerly described as

Angidlhila stercoralis, Anguillula intesti7ialis, and Rhabdonema intesti-

nale. This parasite occurs abundantly in the stools of the endemic diar-

rhoea of hot countries, and has been specially described by the French in

the diarrhoea of Cochin-China. It occurs also in Brazil, and has been

found in Italy in connection with the anchylostoma in cases of miner's

anaemia. It is stated that the worms occupy all parts of the intestines,

and have even been found in the biliary and pancreatic ducts. It is only

when they are in very large numbers that they produce severe diarrhoea

and ansemia.

AcANTHOCEPHALA {Thom-headed Worms).

The OigantorhyncMis or EchinorJiynclius gigas is a common parasite

in the intestine of the hog and attains a large size. The larvas develop

in cockchafer grubs. The American intermediate host is the June bug

(Stiles). Lambl found a small Ecldnorhynchus in the intestine of a boy.

Welch's specimen, which was found encysted in the intestine of a soldier

at Netley, is stated by Cobbold probably not to have been an EcMnorhy n-

clms. Recently a case of Ecliinorliynclms moniliformis has been described

in Italy by Grassi and Calandruccio.
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V. DISEASES CAUSED BY CESTODES
{Tape-ivorms ; Hydatid Disease).

Man harbors the adult parasites in the small intestine, the larval forms

in the muscles and solid organs.

I. Intestinal Cestodes; Tape-worms.

(a) TcBnia soUurn, or pork tape-worm. This is not a common form in

this country. It is much more frequent in parts of Europe and Asia.

When mature it is from six to twelve feet in length. The head is small,

round, not so large as the head of a pin, and provided with four sucking

disks and a double row of booklets ; hence it' is called, in contradistinction

to the other form in man, the armed tape- worm. To the head succeeds a

narrow, thread-like neck, then the segments, or proglottides, as they are

called. The segments possess both male and female generative organs,

and about the four hundred and fiftieth become mature and contain ripe

ova. The worm attains its full growth in from three to three and a half

months, after which time the segments are continuously shed and appear

in the stools. The segments are about one centimetre in length and from

seven to eight millimetres in breadth. Pressed between glass plates the

uterus is seen as a median stem with about eight to fourteen lateral

branches. There are many thousands of ova in each ripe segment, and

each ovum consists of a firm shell, inside of which is a little embryo, pro-

vided with six booklets. The segments are continuously passed, and if

the ova are to attain further development they must be taken into the

stomach, either of a pig, or of man himself. The egg-shells are digested,

the six-hooked embryos become free, and passing from the stomach reach

various parts of the body (the liver, muscles, brain, or eye), where they

develop into the larvse or cysticerci. A hog under these circumstances is

said to be measled, and the cysticerci are spoken of as measles or bladder

worms.

The icBuia solium received its name because it was thought to exist as

a solitary parasite in the bowel, but two or three or even more worms may

occur.

{h) Tmnia saginata or mediocanellata—the unarmed or beef tape-worm.

This is a longer and larger parasite than the T(B7iia solium. It is certainly

the common tape-worm of this country. Of scores of specimens which I

have examined almost all were of this variety. According to B6renger-

Ferand it has spread rapidly in western Europe, owing probably to the

importation of beef and live-stock from the Mediterranean basin. It may

attain a length of fifteen or twenty feet, or more. The head is large hi

comparison to the Tcenia solium, and measures over two millimetres m
breadth. It is square-shaped and provided with four large sucking disks,



DISEASES CAUSED BY CESTODES. 1097

but there are no hooklets. The ripe segments are from seventeen to

eighteen millimetres in length, and from eight to ten millimetres in

breadth. The uterus consists of a median stem with from fifteen to

thirty-five lateral branches, which are given off more dichotomously than

in the Tmnia solium. The ova are somewhat larger, and the shell is

thicker, but the two forms can scarcely be distinguished by their ova.

The ripe segments are passed as in the tmnia solium, and are ingested by

cattle, in the flesh or organs of which the eggs develop into the bladder

worms or cysticerci. No instance of the cysticercus of the tcenia saginata

has, so far as I know, been reported in man.

Of other forms of tape-worm may be mentioned :

(c) Dipylidiimi caninum {Ttenia ellijptica, Tcenia cucumerina). A
small parasite very common in the dog and occasionally found in man

;

the larvae develop in the lice and fieas of the dog.

(cl) Hymenolepsis dimimita {Tcenia jlavo-punctata). A small cestode

was found in the intestine of a child in Boston, and has since been met

with in one or two cases. It is common in rats. The larvae develop in

Lepidoptera and in beetles.

(e) Hymenolepsis nana {Tcenia nana) and the Davcmiea Madagasca-

rie7isis { Tcenia Madagascariensis) have been found only once or twice.

(/) Botliriocephalus latus. A cestode worm found only in certain

districts bordering on the Baltic Sea and in parts of Switzerland. So far

as I know, it has not been found in this country except in a few imported

cases. The parasite is large and long, measuring from twenty-five to

thirty feet or more. Its head is different from that of the tsenia, as it

possesses two lateral grooves or pits and has no hooklets. The larvae

develop in the peritonaeum and muscles of the pike and other fish, and it

has been shown experimentally that they grow into the adult worm when
eaten by man.

Symptoms.—These parasites are found at all ages. They are not

uncommon in children and are occasionally found in sucklings. W. T.

Plant refers to a number of cases in children under two years, and there is

a case in the literature in which it is stated that the tape-worm was found

in an infant five days old.

The parasites may cause no disturbance and are rarely dangerous. A
knowledge of the existence of the worm is generally a source of worry and

anxiety ; the patient may have considerable distress and complain of ab-

dominal pains, nausea, and sometimes diarrhoea. Occasionally the appe-

tite is ravenous. In women and in nervous patients the constitutional dis-

turbance may be considerable, and we not infrequently see great mental

depression and even hypochondria. Various nervous phenomena, such as

chorea, convulsions, or epilepsy, are believed to be caused by the parasites.

^UclTeffects, however, are very rare. The BoFIfriocepliaTus may cause a

severe and even fatal form of ansemia, which has been described fully in a

recent monograph by Schauman, of Helsingfors.
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The diagnosis is never doubtful. The presence of the segments is dis-

tinctive. The ova, too, may be recognized in the stools. It makes but

little difference as to the form of tape-worm, but the ripe segments of the

Twnia sayinata are larger and broader, and show differences in the gener-

ative sj'stem as already mentioned.

The prophylaxis is most important. Careful attention should be given

to two points. First, all tape-worm segments should be burned. They

should never be thrown into the water-closet or outside. And second, the

meat should be cooked throughout, in which way alone larvae are destroyed.

Possibly it is owing to the fact that in this country pork is, as a rule, better

cooked than beef that the Tmnia saginata is the most common form. Cer-

tainly in the market and at the abattoirs one more commonly sees measly

pork than measly veal. In the examination of a thousand hogs in Mont-

real there were seventy-six instances of cysticerci. The measle is more

readily overlooked in beef than in pork, as in the former it has not such

an opaque white color-

Treatment.—For two days prior to the administration of the reme-

dies the patient should take a very light diet and have the bowels moved

occasionally by a saline cathartic. The practitioner has the choice of a

large number of drugs. As a rule, themale fern acts promptly and well.

The ethereal extract, in two-drachm "cfoies, may be given fasting, and fol-

lowed in the course of a couple of hours by a brisk purgative. This usu-

ally succeeds in bringing away a large portion, but not always the entire

worm.

A combination of the remedies is sometimes very effective. An in-

fusion is made of pomegranate root, half an ounce
;
pumpkin seeds, one

ounce; powdered ergot, a, drachm; and boiling water, ten ounces. To

an emulsion of the male fern (a drachm of ethereal extract), made with

acacia powder, two minims of croton oil are added. The patient should

have had a low diet the previous day and have taken a dose of salts in the

evening. The emulsion and infusion are mixed and taken fasting at nine

in the morning.

The pomegranate root is a very efficient remedy, and may be given as

an infusion of the bark, three ounces of which may be macerated in ten

ounces of water and then reduced to one half by evaporation. The entire

quantity is then taken in divided doses. It occasionally produces colic,

but is a very effective remedy. The active principle of the root, pelle-

tierine, is now much employed. It is given in doses of one fourth to one

half of a grain, and is followed in an hour by a purge.

Pumpkin seeds are sometimes very efficient. Three or four ounces

should be carefully bruised and then macerated for twelve or fourteen

hours and the entire quantity taken and followed in an hour by a purge.

Of other remedies, koosso, turpentine in ounce doses in honey, and kamala

may be mentioned.

Unless the head is brought away, the parasite continues to grow, and
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within a few months the segments again appear. Some instances are

extraordinarily obstinate. Doubtless it depends a good deal upon the

exposure of the worm. The head and neck may be thoroughly protected

beneath the valvulse conniventes, in which case the remedies may not act.

Owing to its armature the tcenia solium is more difficult to expel, It is

probable that no degree of peristalsis could dislodge the head, and unless

the worm is killed it does not let go its extraordinarily firm hold on the

mucous membrane.

II. Visceral Cestodes.

Whereas adult taenise cause little or no disturbance, and rarely, if ever,

prove directly fatal, the affections caused by the larvae or immature forms

in the solid organs are serious and important. There are two chief cestode

larvae known to frequent man

—

[a) the Cysficerctos cellulosce, the larva of

the Tcenia solium, and {b) the Uchinococcus, the larva of the Tcenia echi-

nococcus.

I. Cysticercus cellulosae.—When man accidentally takes into his stom-

ach the ripe ova of Tcenia solium he is liable to become the intermediate

host, a part usually played for this tape-worm by the pig. This accident

may occur in an individual the subject of Tcenia solium, in which case

the mature proglottides either themselves wander into the stomach or,

what is more likely, are forced into the organ in attacks of prolonged

vomiting. Of course the accidental ingestion from the outside of a few

ova is quite possible, and the liability of infection should always be borne

in mind in handling the segments of the worm.

The symptoms depend entirely upon the number of ova ingested and

the localities reached. In the hog the cysticerci produce very little dis-

turbance. The muscles, the connective tissue, and the brain may be

swarming with the measles, as they are called, and yet the nutrition is

maintained and the animal does not appear to be seriously incommoded.

In the invasion period, if large numbers of the parasites are taken, there

is, in all probability, constitutional disturbance
;
certainly there is in the

calf, when fed with the ripe segments of Tcenia saginata.

In man a few cysticerci lodged beneath the skin or in the muscles

may cause no damage, and in time the larvae die and become calcified.

They are occasionally found in dissection subjects or in post-mortems

as ovoid white bodies in the muscles or subcutaneous tissue. In this

country they are very rare. I have seen but one instance in my post-

mortem experience. Depending on the number and the locality spe-

cially affected, the symptoms may be grouped into general, cerebro-spinal,

and ocular.

(1) General.—As a rule the invasion of the larvae in man, unless in

very large numbers, does not cause very definite symptoms. It occasion-

ally happens, however, that a striking picture is produced. For instance,
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a patient was admitted to my wards very stiff and helpless, so much so

that he had to be assisted up-stairs and into bed. He complained of

numbness and tingling in the extremities and general weakness, so that at

first he was thought to have a peripheral neuritis. At the examination,

however, a number of painful subcutaneous nodules were discovered,

which proved on excision to-be the cysticerci. Altogether seventy-five

could be felt subcutaneously, and from the soreness and stiffness they

probably existed iu large numbers in the muscles. There -were none in

his eyes, and he had no symptoms pointing to brain lesions.

(2) Cerebrospinal.—Remarkable symptoms may result from the pres-

ence of the cysticerci in the brain and cord. In the silent region they

may be abundant without producing any symptoms. I have in my pos-

session the brain of a pig containing scores of " measles," yet the animal

in the few moments in which I saw it just prior to death did not present

any symptoms to attract attention. In the ventricles of the brain the

cysticerci may attain a considerable size, owing to the fact that in regions

in which they are unrestrained in their growth, as in the peritonaeum,

the bladder-like body grows freely. When in the fourth ventricle re-

markable irritative symptoms may be produced. In 1884 I saw with

Friedlander iu Berlin a case from Eiess's wards in which during life there

had been symptoms of diabetes and anomalous nervous symptoms. Post

mortem, the cysticercus was found beneath the valve of Vieussens, press-

ing upon the fioor of the fourth ventricle.

(3) Ocular.—Since von Graefe demonstrated the presence of the cysti-

cercus in the vitreous humor many cases have been placed on record, and

it is a condition easily recognized by oculists.

Except in the eye, the diagnosis can rarely be made ; Avhen the cysti-

cerci are subcutaneous, one may be excised. It is possible that when

numerous throughout the muscles they may be seen under the tongue, in

which situation they may exist in the pig in numbers.

II. Echinococcus Disease.—The hydatid worms or echinococci are the

larv« of the Tcenia echinococcus of the dog. This is a tiny cestode not

more than four or five millimetres in length, consisting of only three or

four segments, of which the terminal one alone is mature, and has a

length of about two millimetres and a breadth of 0-6 millimetre. The

head is small and provided with four sucking disks and a rostellum with a

double row of booklets. This is an exceedingly rare parasite in the dog.

Cobbold states that he has never met with a natural specimen in England.

Leidy had not one in his large collection. I have not met with an in-

stance in this country, nor do I know of its ever having been described.

The only specimens in my cabinet I procured experimentally by feeding a

dog with echinococcus cysts from an ox. The worms are so small that

they may be readily overlooked, since they form small Avhite, thread-like

bodies closely adherent among the villi of the small intestines. The ripe

segment contains about 5,000 eggs, which attain their development in the
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solid organs of various animals, particularly the hog and ox ; more rarely

the horse and the sheep. In some countries man is a common intermedi-

ate host, owing to the accidental ingestion of the ova.

Development.—The little six-hooked embryo, freed from the egg-

shell by digestion, burrows through the intestinal wall and reaches the

peritoneal cavity or the muscles ; it may enter the portal vessels and

is carried to the liver. It may enter the systemic vessels, and, passing

the pulmonary capillaries, as it is protoplasmic and elastic, may reach the

brain or other parts. Once having reached its destination, it undergoes

the following changes : The booklets disappear and the little embryo is

gradually converted into a small cyst which presents two distinct layers

—

an external, laminated, cuticular membrane or capsule, and an internal,

granular, parenchymatous layer, the endocyst. The little cyst or vesicle

contains a clear fluid. There is more or less reaction in the neighboring

tissues, and the cyst in time has a fibrous investment. When this

primary cyst or vesicle has attained a certain size buds develop from the

parenchymatous layer, which are gradually converted into cysts, present-

ing a structure identical with that of the original cyst, namely, an elastic

chitinous membrane lined with a granular parenchymatous layer. These

secondary or daughter cysts are first connected with the lining membrane
of the primary, but are soon set free. In this way the primary cyst as it

grows may contain a dozen or more daughter cysts. Inside these daughter

cysts a similar process may occur, and from buds in the walls grand-

daughter cysts are developed. From the granular layer of the parent and

daughter cysts buds arise which develop into brood capsules. From the

lining membrane the little outgrowths arise and gradually develop into

bodies known as scolices, which represent in reality the head of the Tcenia

echinococcus and present four sucking disks and a circle of booklets.

Each scolex is capable when transferred to the intestines of a dog of de-

veloping into an adult tape-worm. The difference between the ovum of

an ordinary tape-worm, such as the Tcenia solium, and the Tcenia echino-

coccus is in this way very striking. In the former case the ovum devel-

ops into a single larva—the Cysticercus cellulosce—whereas the egg of the

Tcenia echinococcus develops into a cyst which is capable of multiplying

enormously and from the lining membrane of which millions of larval

tape-worms develop. Ordinarily in man the development of the echino-

coccus takes place as above mentioned and by an endogenous form in

which the secondary and tertiary cysts are contained within the primary;
but in animals the formation may be different, as the buds from the pri-

mary cyst penetrate between the layers and develop externally, forming
the exogenous variety. A third form is the multilocular echinococcus, in

which from the primary cysts buds develop which are cut off completely
and are surrounded by thick capsules of a connective tissue, which "join

together and ultimately form a hard mass represented by strands of con-
nective tissue enclosing alveolar spaces about the size of peas or a little
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larger. In these spaces are found the remnants of the echinococcus cyst,

occasionally the scolices or hooklets, but they are often sterile.

The fluid of the echinococcus cysts is clear and limpid, and has a spe-

cific gravity from 1-005 to 1-009. It does not contain albumin, but may

contain traces of sugar. As a rule, the cysts, when not degenerated, con-

tain the hydatid heads or scolices or the characteristic hooklets.

Changes in the Cyst.—It is not known definitely how long the echino-

coccus remains alive, but it probably lives many years—according to some

authors as long as twenty years. The most common change is death and

the gradual inspissation of the contents and conversion of the cyst into a

mass containing putty-like or granular material which may be partially

calcified. Eemnants of the chitinous cyst wall or booklets may be found.

These obsolete hydatid cysts are not infrequently found in the liver. A
more serious termination is rupture, which may take place into a serous

sac, or perforation may take place externally, when the cysts are discharged,

as into the bronchi or alimentary canal or urinary passages. More unfa-

vorable are the instances in which rupture occurs into the bile-passages or

into the inferior cava. Eecovery may follow the rupture and discharge of

the hydatids externally. Sudden death has been known to follow the rup-

ture. A third and very serious mode of termination is suppuration, which

may occur spontaneously or follow rupture and is found most frequently

in the liver. Large abscesses may be formed which contain the hydatid

membranes.

Geographical Distribution of the Echinococcus.—The disease prevails

most extensively in those countries in which man is brought into close

contact with the dog, particularly when, as in Australia, the dogs are used

extensively for herding sheep, the animal in which the larval form of the

Ttenia echinococcus is most frequently found. In Iceland the cases are

very numerous. In Europe the disease is not uncommon. In this coun-

try it is extremely rare and a great majority of all cases are in foreigners.

Up to July, 1891, I have been able to find in the literature (and in the

museums) only 85 cases in the United States and Canada.* In the Ice-

landic settlements of Manitoba many cases occur. A. H. Ferguson, who

has operated on a number of cases at the Winnipeg General Hospital,

states that between forty-five and fifty persons with echinococcus disease

have been treated in Winnipeg since 1874, the date of the Icelandic immi-

gration.

Distribution in the Body.—01 the 1,862 cases comprised in the statis-

tics of Davaine, Cobbold, Finsen, and Neisser, the parasites existed in the

liver in 953, in the intestinal canal in 163, in the lung or pleura in 153, in

the kidneys, bladder, and genitals in 186, in the brain and spinal canal in

127, bone 61, heart and blood-vessels 61, other organs ISS.f Of the 85

* American Journal of the Medical Sciences, October, 1882. Since that date Alfred

Mann has collected for me 24 cases in addition to the 61 there reported,

f Dictionnaire Encycloijodique des Sciences M^dicales, tome xxxii, 1885.
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cases in this country, the liver was the seat of the disease in 59. Of 50

consecutive cases treated by Mosler at the Greifswald clinic, 36 involved

the liver, 10 the lungs, 3 the right kidney, and 1 the spleen.

Symptoms.

—

(a) Hydatids of the Liver.—Small cysts may cause no

disturbance
;
large and growing cysts produce signs of tumor of the liver

with great increase in the size of the organ. Naturally the physical signs

depend much upon the situation of the growth. Kear the ante i'ior sur -

face in the epigastric region the tumor may form_a_„(II^iiicjt j)romm^

ancThave a tense, firm feeling, sometimes with fluctuation. A not infre-

qtfent situation is to the left of the suspensory ligament, forming a tumor

which pushes up the heart and causes an extensive area of duluess in the

lower sternal and left hypochondriac regions. In the right lobe, if the

tumor is on the posterior surface, the enlargement of the organ is chiefly

upward into the pleura and the vertical area of dulness in the posterior

axillary line is increased. Superflcial cysts may give what is known as the

hydatid fremitus. If the tumor is palpated lightly with the fingers of the

left hand and percussed at the same time with those of the right, there is

felt a vibration or trembling movement which persists for a certain time.

It is not always present, and it is doubtful whether it is peculiar to the

hydatid tumors or is due, as Brian9on held, to the collision of the daugh-

ter cysts. Very large cysts are accompanied by feelings of pressure or

dragging in the hepatic region, sometimes actual pain. The general con-

dition of the patient is at first good and the nutrition little, if at all, in-

terfered with. Unless some of the accidents already referred to occur,

the symptoms indeed may be trifling and due only to the pressure or

weight of the tumor.

Sjrppuration of the cyst changes the clinical picture into one of pygemia.

There are rigorsTsweats, more or less jaunJice, and rapidloss of weight
Perforation may occur into the stomach, colon, pleura, bronchi, or exter-

nally, and in some instances recovery has taken place. Perforation into

the pericardium and inferior vena cava is fatal. In the latter case the

daughter cysts have been found in the heart, plugging the tricuspid ori-

fice and the pulmonary artery. Perforation of the bile-passages causes

intense jaundice, and may lead to suppurative cholangitis.

An interesting symptom connected with the rupture of hydatid cysts

is the development of urticaria, which may also follow aspiration of the
cysts and is probably due to the absorption of toxic materials contained in
the fluid.

Diagnosis.—Cysts of moderate size may exist without producing symp-
toms. Large multijDle echinococci may cause great enlargement with
irregularity of the outline, and such a condition persisting for any time
with retention of the health and strength suggests hydatid disease. An
irregular, painless enlargement, particularly in the left lobe, or thepres-
ence of a large, smooth, fluctuating tumor of the epigastric region is also
ver^suggesUje,. and in this situation, when accessible to palpation, it
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gives a sensation of a smooth elastic growth and possibly also the hydatid

tremor. When suppuration occurs the clinical picture is really that of

abscess, and only the existence of previous enlargement of the liver with

good health would point to the fact that the suppuration was associated

with hydatids. Syphilis may produce irregular enlargement without much

disturbance in the health, sometimes also a very definite tumor in the

epigastric region, but it is usually firm and not fluctuating. The clinical

features may simulate cancer very closely. In a case which I reported

the liver was greatly enlarged and there were many nodular tumors in

the abdomen. The post-mortem showed enormous suppurating hydatid

cysts in the left lobe of the liver which had perforated the stomach in

two places and also the duodenum. The omentum, mesentery, and pelvis

also contained numerous cysts. As a rule, the clinical course of the dis-

ease would sufiice to separate it clearly from cancer. Dilatation of the '

I gall-bladder and hydroneplaro_sjs have both been mistaken for hydatid •

disease. In the former the movable character of the tumor, its shape,,

and the mucoid character of the contents suffice for the diagnosis. In

some instances of hydronephrosis only the exploratory puncture could

distinguish between the conditions. More frequent is the mistake of

confounding a hydatid cyst of the right lobe pushing up the pleura with

pleural effusion of the right side. The heart may be dislocated, the

liver depressed, and dulness, feeble breathing, and diminished fremitus

are present in both conditions. Frerichs lays stress upon the different

character of the line of dulness ; in the echinococcus cyst the upper

limit presents a curved line, the maximum of which is usually in the

scapular region. Suppurative pleurisy may be caused by the perforation

of the cyst. If adhesions result, the perforation takes place into the lung,

and fragments of the cysts or small daughter cysts may be coughed up.

For diagnostic purposes the exploratory puncture should be jised.^ As

slfid; th'e 'fluid is usually perfectly clear or slightly opalescent, the reac-

tion is neutral, and the specific gravity varies from 1-005 to 1-009. It is

non-albuminous, but contains chlorides and sometimes traces of sugar.

Booklets may be found either in the clear fluid or in the suppurating

cysts. They are sometimes absent, however, as the cyst may be sterile.

(b) Echinococcus of the Respiratory System—The larvae may develop

primarily in the pleura and attain a large size. The symptoms are at first

those of compression of the lung and dislocation of the heart. The phys-

ical signs are those of fluid in the pleura and the condition could scarcely

be distinguished from ordinary effusion. The line of dulness may be

quite irregular. As in the echinococcus of the liver, the general condition

of the patient may be excellent in spite of the existence of extensive dis-

ease. Pleurisy is rarely excited. The cysts may become inflamed and

perforate the chest wall. In a case of D. F. Smith's, of Wa,lkertown,

Ontario, a girl, aged twenty, had a running sore in the eighth left mtei-

costal space. This was freely opened, and in the pus which flowed out
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were a number of well-characterized echinococcus cysts of various size.

The patient recovered.

Echinococci occur more freqnently in the lung than in the pleura. If

small, they may exist for some time without causing serious symptoms.

In their growth they compress the lung and sooner or later lead to inflam-

matory processes, often to gangrene, and the formation of cavities which

connect with the bronchi. Fragments of membrane or small cysts may be

expectorated. Haemorrhage is not infrequent. Perforation into the pleura

with empyema is common. A majority of the cases are regarded during

life as either phthisis or gangrene, and it is only the detection of the char-

acteristic membranes or the booklets which leads to the diagnosis. The
condition is usually fatal

;
only a few cases have recovered. Of the 85

American cases, in six the cysts occurred in the lung or pleura. ^
(c) Echinococcus of the Kidneys.—In the collected statistics referred

to above the genito-urinary system comes second as the seat of hydatid

disease, though it is rare in comparison with the affection of the liver. Of

the 85 American cases, there were only three in which the kidneys or blad-

der were involved. The kidney may be converted into an enormous cysi

resembling hydronephrosis.

The diagnosis is only possible by puncture and examination of the

fluid. The cyst may perforate into the pelvis of the kidney, and portions

of the membrane or cysts may be discharged with the urine, sometimes

producing renal colic. I have reported a case in which for many months
the patient passed at intervals numbers of small cysts with the urine.

The general health was little if at all disturbed, except by the attacks of

colic during the passage of the parasites.

(fZ) Echinococcus of the Nervous System.—In this country very few
instances have occurred in the brain. One or two reports indicate clearly

that the common cystic disease of the choroidal plexuses has been mis-

taken for hydatids. Davies Thomas, of Australia, has tabulated 97 cases,

including some of the Cysticercus cellulosm. According to his statistics,

the cyst is more common on the right than on the left side, and is most
frequent in the cerebrum.

The symptoms are very indefinite, as a rule, being those of tumor.
Persistent headache, convulsions, either limited or general, and gradually
developing blindness have been prominent features in many cases.

Multilocular Echinococcus.—This form merits a brief separate descrip-

tion, as it differs so remarkably from the usual type of the disease. About
one hundred instances are on record, the great majority of which have
occurred in Bavaria and in Switzerland. Only one case has been reported
in the United States.* The patient was a German, who had been in the
country five years. For a year previous to his death he was out of health,
jaundiced, and somewhat emaciated. A fluctuating tumor was found in

* Delafield and Prudden, Pathological Anatomy, third edition, page 317.
70
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the right lumbar and umbilical regions, apparently connected with the

liver. This was opened, and death followed from haemorrhage. About

a fourth of the right lobe of the liver was occupied by an irregular cavity

with rough, ragged walls, which in places were from one to two inches in

thickness and enclosed irregular small cavities. The lamellated cuticula

characteristic of the echinococcus cyst was found lining these cavities. In

some instances the tumor bears a striking likeness to colloid cancer, as on

section it presents a fibrous stroma with cavities containing gelatinous

material. They are often sterile—that' is, without the hydatid' heads or

larvse. This form is almost exclusively confin^ to the liver, and the

symptoms 'resemble more those of tumor or cirrhosis. The liver is, as a

rule, enlarged and smooth, not irregular as in the ordinary echinococ-

cus. Jaundice is a common symptom. The spleen is usually enlarged,

there is progressive emaciation, and toward the close hemorrhages are

common.

Treatment of Echinococcus Disease.—Medicines are of no

avail. Post-mortem reports show that in a considerable number of cases

the parasite dies and the cyst becomes harmless. Operative measures

should be resorted to when the cyst is large or troublesome. The simple

aspiration of the contents has been successful in a large number of cases,

and as it is not in any way dangerous, it may be tried before the more

radical procedure of incision and evacuation of the cysts. Suppuration

has occasionally followed the puncture. Injections into the sac should

not be practised. With modern methods surgeons now open and evacuate

the echinococcus cysts with great boldness, and the Australian records,

which are the most numerous and important on this subject, show that

recovery is the rule in a large proportion of the cases. Suppurative cysts

in the liver should be treated as abscess. Naturally the outlook is less

favorable. The practical treatment of hydatid disease has been greatly

advanced by Australian surgeons. The recent work of James Graham, of

Sydney, may be consulted for interesting details in diagnosis and treat-_

ment.

VI. PARASITIC ARACHNIDA.

(1) Peiitastomes.-(a) LinguatuU rhinaria {Pentastoma tmiioides)

has a somewhat lancet-shaped body, the female from three to four inches

in length, the male about an inch in length. The body is tapering and

marked by numerous rings. The adult worm infests the frontal sinuses

and nostrils of the dog, more rarely of the horse. The larval form, which

is known as the Linguatula serrata {Pentastomum dentiaaatum) is found

in the internal organs, particularly the liver, but has also been found m

the kidney. The adult worm has been found in the nostril of man, but

is very rare and seldom occasions any inconvenience. The larvae are oy

no means uncommon, particularly in parts of Germany.
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(5) The Porocephalus constrictus [Pentastomum constrictum), which
is about the length of half an inch, with twenty-three rings on the abdo-
men, was found by Aitken in the liver and lungs of a soldier of a West
Indian regiment.

The parasite is very rare in this country. Flint refers to a Missouri
case in which from 75 to 100 of the parasites were expectorated. The
liver was enlarged and the parasites probably occupied this region. In
1869 I saw a specimen which had been passed with the urine by a patient
of James H. Eichardson, of Toronto.

(3) Demodex (Acarus) folliculorum (var. hominis).—A minute para-
site, from 0-3 millimetre to 0-4 millimetre in length, which lives in the
sebaceous follicles, particularly of the face. It is doubtful whether it pro-
duces any symptoms. Possibly when in large numbers they may excite
inflammation of the follicles, leading to acne.

(3) Sarcoptes (Acarus) scabisi {Itch Insect).—This is the most im-
portant of the arachnid parasites, as it produces troublesome and dis-

tressing skin eruptions. The male is -23 millimetre in length and -19

millimetre in breadth
; the female is 0-45 millimetre in length and 0-35

millimetre in width. The female can be seen readily with the naked
eye and has a pearly-_whiielcolor, It is not so common a parasite in the
United States and Canada as in Europe.

The insect lives in a small burrow, about one centimetre in length,\
which it makes for itself in the epidermis. At the end of this burrow the I

female lives. The male is seldom found. The chief seat of the parasite I

is in the folds where the skin is most delicate, as in the web between the
'

fingers and toes, the backs of the hands, the axilla, and the front of the
abdomen. The head and face are rarely involved. The lesions which re-
sult from the presence of the itch insect are very numerous and result
largely from the irritation of the scratching. The commonest is a papular
and vesicular rash, or, in children, an ecthymatous eruption. The irrita-
tion and pustulation which follow the scratching may completely destroy
the burrows, but in typical cases there is rarely doubt as to the diagnosis.

The treatment is simple. It should consist of warm baths with a thor-
ough use of a soft soap, after which the skin should be anointed with
sulphur ointment, which in the case of children should be diluted. An
ointment of naphthol (drachm to the ounce) is very efficacious.

(4) Leptus autumnalis {Harvest Bug).—This reddish-colored para-
site, about one half millimetre in size, is often found in large numbers in
fields and in gardens. They attach themselves to animals lind man with
their sharp proboscides, and the booklets of their legs produce a great deal
of irritation. They are most frequently found on the legs. They are
readily destroyed by sulphur ointment or corrosive-sublimate^lotions;

Several varieties of ticks are occasionally found on mem—ihe~Ixodes
ricmus and the Dermacentor americafius, which are met with in horses
and oxen.
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VII. PARASITIC INSECTS.

(1) Pediculi {PlitUriasis ; PecZtatZosis).—There are three varieties of

the hody louse, which are found only in persons of uncleanly habits.

PecUculus capitis.—The male is from 1 to 1-5 millimetre in length _

and the female nearly two millimetres in length. The color varies some-

what with the different races of men. It is light gray with a black mar-

gin in the European, and very much darker in the negro and Chinese.

They are oviparous, and the female lays about sixty eggs, which mature in

a week. The ova are attached to the hairs, and can be readily seen as

white specks, known popularly as nits. The symptoms are irritation and

itching of the scalp. When numerous they may excite an eczema or a

pustular dermatitis, which causes crusts and scabs, particularly at the back

of the head. In the most extreme cases the hair becomes tangled in these

crusts and matted together, forming at the occiput a firm mass which is

known as plica polonica, as it was not infrequent among the Jewish m-

habitants of Poland.

Pediculus corporis {vestimentorum).—ll\v\^ is considerably larger than

the head louse. It lives on the clothing, and in suckmg the blood canses

niihuTe-liffimorrhagic specks, which are very common about the neck,

ba"5k; and abdomen. The irritation of the bites may canse urticaria, and

the scratching is usually in linear lines. In long-standing cases, particu-

larly in the old dissipated characters, the skin becomes rough and greatly

pio-mented, a condition which has been termed the vagabond's disease-

morhus errorum-^udi which may be mistaken for the bronzing of Addi-

son's disease.
, , j • * j

PUMrius puUs differs somewhat from the other forms, and is found

in the parts of the body covered with short hairs, as the pubes; more

rarely the axilla and eyebrows.
j ti,^

The taches Ueudtres are stated by Trench writers to be excited by the

irritation of pediculi. They are certainly associated with them in a con-

siderable number of cases, but, if really caused by these parasites, it is diffi-

cult to understand why they should only be present with fever

Treatment.-For the Pediculus capitis, when the condition is yeiy

bad, the hair should be cut short, as it is very difficult to destroy thor-

oughly all the nits. Eepeated saturations of the hair in coal-oil or in tu

i

pentine are usually efficacious, or with lotions of carbolic acid, one to fift^

Scrupulous cleanliness and care are sufficient to prevent recurrence m

the case of the PedicnMcs corporis the clothing should be V^^^^^^^^^-

eral hours in a disinfecting oven. To allay the itching a warm bath con-

. taining four or five ounces of bicarbonate of soda is useful TK^km

\may be rubbed with a lotion of carbolic acid, two
^^'-^^^^^^/^J^;.

^

with two our.ces of glycerin. For the P^^^^^^'^^'t P^^^^^

'or ordinary mercurial ointment should be used, and the parts should
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be thoroughly washed two or three times a day with soft soap and

water.

(2) Cimex lectularius {Common Bed-hug).—This parasite is from three

to four millimetrej in length and has a reddish-brown color. It lives in

the crevices of the bedstead and in the cracks in the floor and in the walls.

It is nocturnal in its habits. The peculiar odor of the insect is caused by

the secretion of a special gland. The parasite possesses a long proboscis,

with which it sucks the blood. Individuals differ remarkably in the reac-

tion to the bite of this insect ; some are not disturbed in the slightest by

them, in others the irritation causes hypersemia and often intense urti-

caria. Fumigation with sulphur or scouring with corrosive-sublimate

solution or kerosene destroys them. Iron bedsteads should be used.

(3) Pulex irritaus {The Common Flea).—The male is from 2 to 2-5

millimetres in length, the female from 3 to 4 millimetres. The flea /

- is a transient parasite on man. The bita causes a circular red spot of ;
\

hypersemia in the centre of which is a little speck where the boring appa-

ratus has entered. The amount of irritation caused by the bite is variable.

Many persons suffer intensely and a diffuse erythema or an irritable urti-

caria develops ; others suffer no inconvenience whatever.

The Pulex penetrans {sand-flea ; jigger) is found in tropical coun-

tries, particularly in the West Indies and South America. It is much
.. smaller than the common flea, and not only penetrates the skin, but bur-

rows and produces an inflammation with pustular or vesicular swelling-

It most frequently attacks the feet. It is readily removed with a needle.

Where they exist in large numbers the essential oils are used on the feet

as a preventive.

Vm. MYIASIS.

Of these, the most important are the larvae of certain diptera, particu-

larly the flesh flies

—

Creophila. The condition is called myiasis.

The most common form is that in which an external wound becomes
living, as it is called. This myiasis vulnerum is caused by the larvse of

either the blue-bottle or the common flesh fly. The larvae of the Lucilia
macellaria, the so-called screw-worm, has been found in the nose, in

wounds, and in the vagina after delivery. The larvae can be removed
readily with the forceps ; if there is any difficulty, thorough cleansing and
the application of an antiseptic bandage is sufficient to kill them. The
ova of these flies may be deposited in the nostrils, the ears, or the con-
junctiva—the myiasis narium, aurium, conjunctivae. This invasion rarely
takes place unless these regions are the seat of disease. In the nose and
in the ear the larvae may cause serious inflammation.

The cutaneous myiasis may be caused by the larvse of the Musca vomi-
toria, but more commonly by the bot-flies of the ox and sheep, which
occasionally attack man. This condition is rare in temperate climates.
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Matas has described a case in which oestrus larvse were found in the ghi-

teal region. In parts of Central America the eggs of another bot-fly, the

Dermatohia, are not infrequently deposited in the skin and produce a

swelling very like the ordinary boil.

Myiasis interna may result from the swallowing of the larvae of the

common house fly or of species of the genus Anthomyia. There are many

cases on record in which the larvae of the Musca domestica have been dis-

charged by vomiting. Instances in which dipterous larvae have been

passed in the faeces are less common. Pinlayson, of Glasgow, has recently

reported an interesting case in a physician, who, after protracted consti-

pation and pain in the back and sides, passed large numbers of the larvae

of the flower fly

—

Anthomyia canicularis. Among other forms of larvae

or gentles, as they are sometimes called, which have been found in the

faeces, are those of the common house fly, the blue-bottle fly, and the

Techomyza fusca. The larvae of other insects are extremely rare. It is

stated that the caterpillar of the tabby moth has been found in the faeces.

Here may be mentioned among the eiiects of insects the remarkable

urticaria epidemica, which is caused in some districts by the procession

caterpillars, particularly the species Cnetlwcampa. There are districts in

the Kahlberger Schweiz which have been rendered almost uninhabitable

by the irritative skin eruptions caused by the presence of these insects,

the action of which is not necessarily in consequence of actual contact

with them.

In Africa the larvae of the Cayor fly are not uncommonly found be-

neath the skin, in little boils.
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Abasia, 1040.

Abdomen in typhoid fever, 24.

Abdominal typhus, 1.

Abducens nerve (see Sixth Nebve), 851.

Aberrant, thyroid glands, 751 ;
adrenals, 811.

Abortion, in chorea, 987 ; in relapsing fever,

49 ; in small-pox, 60 ; in syphilis, 199.

Abscess, atheromatous, 701 ; of brain, 974; in

appendicitis, 433, 437 ; in glanders, 281 ; of

kidney (pyonephrosis), 799 ; of liver, 480
;

of lung, 586 ; of mediastinum, 613 ; of pa-

rotid gland, 357 ; of tonsils, 363 ;
perinephric,

814
;
pulmonal-cerebral, 975

;
pysemic, 130

;

retroperitoneal, 434 ;
retropharyngeal in cer-

vical caries, 361, 915.

Aeanthocephala, 1095.

Acardia, 695.

Acarus scabiei, A. foUiculorum, 1107.

Accentuated second sound, in chronic Bright's

disease, 794 ; in arterio-sclerosis, 704.

Accessory spasm, 868.

Acephalocysts (see Hydatid Cysts), 1100.

Acetoncemia, 326.

Acetone, 324 ; test for (Le Nobel's), 324.

Aoetonuria, 777.

Achondroplasy, 382.

Achromatopsia in hysteria, 1026.

Acne, from iodide of potassium, 1010
;
rosacea,

1059.

Acromegalia, 1045, and gigantism, 1046.

Actinomyces, or ray fungus, 282.

Actinomycosis, 282 ;
pulmonary, 283 ; cuta-

neous, 284 ;
cerebral, 284.

Acupuncture, in dropsy, 786 ; in lumbago, 304

;

in .sciatica, 879.

Acute bulbar paralysis, 922.

Acute tuberculosis, 217.

Acute yellow atrophy, 459.

Addison's, disease, 746 ; pill, 202
;
keloid, 1048.

Addnie, 742.

Adenitis in scarlet fever, 77.

Adenitis, tuberculous, 226, 745.

Adenoid growths in pharynx, 864.

Adherent pericardium, 624.

Adhesive pylephlebitis, 462.

Adirondack Mountains for tuberculosis, 273.

Adrenals in Addison's disease, 747.

^gopliony, 554, 596.

Age, influence of, in tuberculosis, 212.

Ageusia, 863.

Agraphia, 930.

Ague, 155.

Ague cake (see Enlarged Spleen), 171.

Ainhum, 1049.

" Air-hunger " in diabetes, 326.

Air, impure, influence in tuberculosis, 213.

Albini, nodules of, 696.

Albinism, in leprosy (lepra alba), 279 ; of the

lung, 580.

Albumin, tests for, 769.

Albuminuria, 767, and life assurance, 770
;
cy-

clic, 768 ;
febrile, 768

;
functional, 767 ; in

acute Bright's disease, 783 ; in chronic

Bright's disease, 793 ; in diabetes, 324 ; in

diphtheria, 118 ; in epilepsy, 1006 ; in ery-

sipelas, 125 ; in gout, 317 ; in pneumonia,

555 ; in scarlet fever, 74, 75 ; in typhoid

fever, 28 ; in variola, 59 ;
neurotic, 769

;

physiological, 767
;
prognosis in, 770.

Albuminous expectoration in pleurisy, 604.

Albuminuric retinitis, 842.

Albuminuric ulceration of the bowels, 423.

Albumose in cultures of tubercle bacilli, 205.

Albumosuria, 770.

Alcaptonuria, 777.

Alcohol, effects of, on the digestive system,

1058 ; on the kidneys, 1059 ; on the nervous

system, 1058
;
poisonous etf'ects of, 1057.

Alcoholic neuritis, 836.

Alcoholism, 1057 ;
acute, 1057 ; and tubercu-

losis, 1059
;
chronic, 1057 ; treatment of, 1060.

Alexia, 930.

Algid form of malaria, 170.

Alimentary canal, tuberculosis of, 260.

Alkaloids, putrefactive, 1069.

Allantiasis, 1069.

Allocheiria, 907.

Allorrhythmia, 685.

Alopecia, in syphilis, 187.

Alternating paralysis (see Crossed Paraly-
sis).

Altitude, efl'ccts of high, 289.
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Altitude in tuberculosis, 204, 272.

Amaurosis, hysterical, 843, 1026
;
toxic, 843

;

urasraic, 795 ; in hcemfltemesis, 413.

Amblyopia, 843
;
crossed, 847.

Ambulatory typhoid fever, 13, 31.

Amoeba coli (ainosba dysenteriaj), 147 ; in liver

abscess, 147, 480 ; in sputa, 153.

Amoebic dysentery, 147.

Ammoniacal decomposition of urine, 775.

Ammonisemia, 778, 802.

Amnesia, auditory, 929
;
visual, 928.

Amphoric breathing, 247, 610.

Amphoric echo, 247.

Amusia, 929.

Amyloid disease, in phthisis, 238; in syphilis,

188 ; of kidney, 798 ; of liver, 490.

Amyotrophic lateral sclerosis, 919, 921.

AnsEiiiia, 720; bothriocepluilus, 1097; in an-

chylostomiasis, 1090; from Bilharzia, 1083;

from gastric atrophy, 380 ; from htemorrhage,

720; miner's, 1090; briclj-maker's, 1090;

tunnel, 1090 ; from inanition, 722 ; from lead,

1064; idiopatliic, 726 ; in gastric cancer, 407

;

in gastric ulcer, 398 ;
mountain, 289, 1090

;

in malarial fever, 170 ; in rheumatism, 294;

in syphilis, 187; in typhoid fever, 18; pri-

mary or essential, 723 ;
chlorosis, 723; pro-

gressive pernicious, 726 ;
secondary or symp-

tomatic, 720 ;
spinal cord lesions in, 886

;

toxic, 722.

Antemic murmurs (see H^mic Murmurs).

Anaesthesia, dolorosa, 914 ; in chorea, 991 ; in

hemiplegia, 946 ; in hysteria, 1025 ; in lepro-

sy, 280 ; in locomotor ataxia, 906 ; in Mor-

van's disease, 913 ; in railway spine, 1037 ; in

unilateral lesions of the cord, 880.

Analgesia in hysteria, 1025 ; in Morvan's dis-

ease, 913 : in syringo-myelia, 913.

Anarthria, 927.

Anasarca (see Dropsy).

Anastomotic pulse, 704.

Anchylostoma, 421.

Anchylostomiasis, 1090 ;
symptoms of, 1090.

Anchylostomum duodenale, 1090.

Aneurism, 706 ;
arterio-venous, 706, 718 ; cir-

soid, 706; congenital, 718; cylindrical, 706;

dissecting, 706
;

embolic, 707 ;
etiolo^ of,

706 ; false, 706 ;
fusiform, 706^ mycotic, 707 ;

of the abdominal aorta, 716 ; of the branches

of the abdominal aorta, 717 ; of the cerebral

arteries, 955 ; of thecoeliac axis, 717 ; of heart,

681; of the hepatic artery, 718; of the renal

artery, 718 ; of the splenic artery, 717 ;
of the

superior mesenteric artery, 718; of pulmo-

nary artery, 237
;
true, 706.

Aneurism, of thoracic aorta, 707 ;
cough in, 711

;

diagnosis of, 709 ; dyspnoea in, 711 ; hajmor-

rhage in, 711 ; pain in, 711 ;
physical signs

ot, 709 ;
symptoms of, 708 ; treatment of, 714

;

Tufnell's treatment of, 714 ; unilateral sweat-

ing in, 712.

Aneurism, verminous, in the horse, 707, 1090.

Angina, Ludovici, 361 ;
simplex, 359 ; BuflFoca-

tiva, 103.

Angina pectoris, 690; psseudo- or hysterical,

693 ;
vaso-motoria, 691.

Angio-cholitis, 466.

Angio-neurotic oedema, 1043
;
heredity in, 1044;

recurring colic in, 1044.

Angio-sclerosis, 703.

Angor animi, 692.

Anguillula stercoralis, A. intestinalib, 1095.

Animal lymph, 68.

Anisocoria, 850.

Ankle clonus, in hysterical paraplegia, 901.

1024; in spastic paraplegia, 899; spurious,

1023.

Anorexia nervosa, 1027.

Anosmia, 841.

Ano-vesical centre, 917.

Anterior cerebral artery, embolism of, 953.

Anterior crural nerve, paralysis of, 876.

Anthomyia canicularis, 1110.

Anthracosis, of lungs, 587 ; of liver, 474.

Anthrax, 174; bacillus, 174; in animals, 174;

external, 175
;
internal, 176.

Antiperistalsis, 388.

Antipneumotoxin, 548.

Antiseptic medication in typhoid fever, 40.

Antitoxine of diphtheria, 106, 121 ; of pneu-

monia, 548 ; of tetanus, 183.

Anuria, 763; complete, 758; from stone, 763;

hysterical, 764.

Anus, imperforate, 445.

Aorta, aneurism of, 707 ;
dynamic pulsation of,

713 ;
throbbing, 717, 1034

;
hypoplasia of, in

chlorosis, 723 ; tuberculosis of, 267.

Aortic incompetency, 637 ; sudden death in,

642 ;
symptoms of, 639.

Aortic orifice, congenital lesions of, 697 ; size

of, 638.

Aortic stenosis, 643.

Aortic valves, bicuspid, condition of, 696; rela-

tive insufficiency of, 638.

Apex of lung, catarrh of, 251 ;
puckering of,

271 ; in tuberculosis, 234.

Apex pneumonia, 556, 559.

Aphasia, 927; anatomical localization of, 930;

ataxic, 929; hemiplegia with, 930; in in-

fantile hemiplegia, 960; mixed forms of,

930; motor, 929; of conduction, 930; in

phthisis, 249; prognosis of, 931; sensory,

928; in typhoid fever, 27; tests for, 931;

transient, in migraine, 1012 ;
Wernicke's, 930.

Aphemia (see Aphasia).

Aphonia, hysterical, 1026 ; in acute laryngitis,

518 ; in abductor paralysis, 865 ; in pericar-

dial cflusion, 620.
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Aphthse (see Stomatitis, Aphthous), 351.

Aphthous fever, 290.

Apoplectic habitus, 940
;
stroke, 943.

Apople.xy, cerebral, 940
;

ingravescent, 943

;

pulmonary, 542.

Apparitions in migraine, 1011.

Appendicitis, 429 ;
obliterans, 431 ;

infective,

432
;
perforative, 431 ;

relapsing, 439 ; ulcera-

tive, 431.

AppendicuJar colic, 431, 435.

Appendix vermiformis, situation of, 430
;
per-

foration of, in typhoid fever, 9 ; fsecal con-

cretions in, 430; foreign bodies in, 430 ; ne-

crosis and sloughing of, 432.

Apraxia, 928.

Apro.'^e.xia, 364, 367.

Arachnida, parasitic, 1106.

Arachnitis (see Meningitis), 933.

Aran-Duchenne type of muscular atrophy, 919
;

in lead-poisoning, 1066.

Arch of aorta, aneurism of, 708.

Arcus senilis, 679.

Argyll-Robertson pupil, 850 ; in ataxia, 905.

Arithmomania, 997.

Arm, peripheral paralysis of (see Paralysis of

Brachial Plexus).

Arrythmia, 685.

Arsenical neuritis, 837.

Arsenical pigmentation, 1068 ; in chorea, 992.

Arsenical poisoning, 1067
;
paralysis in, 1068.

Arteries, diseases of, 699: calcification of, 699;

degeneration of, 699; fatty, 699
;

hyaline,

700 ; tuberculosis of, 267.

Arterio-capillary fibrosis, 700.

Arterio-Sclerosis, 700
;

diffuse, 702 ; in lead-

poisoning', 1066 ; in migraine, 1012 ; nodular

form, 701 ; in phthisis, 253 ; senile form, 702

;

symptoms of, 704; treatment of, 705.

Arteritis in typhoid fever, 10, 20.

Arteritis, syphilitic, 197.

Arthralgia from lead, 1066.

Arthritides, post-febrile, 131 ; in gout, 315.

Arthritis, 297
;

acute, in infants, 298 ;
gonor-

rhoea!, 301 ; in acute myelitis, 890 ; in cerebro-

spinal meningitis, 100 ; in chorea, 985 ; in

dengue, 95 ; in dysentery, 152 ; in hfemo-

philia, 849 ; in small-pox, 59 ; in tabes dor-

salia, 907
;
multiple secondary, 297 ; in pur-

pura, 344 ;
rheumatoid, 305 ; in scarlet fever,

76 ; septic, 297.

Arthritis deformans, 805 ; chronic form, 307

;

general progressive form, 806 ; HeberderCs

nodosities in, 806 ;
partial or mono-articular

form, 808.

Arthropathies in tabes, 907.

Ascariasis, 1083.

Ascaris lumbricoides, 1083.

Ascites, 507, 511 ;
cliylous, 509 ; from cancerous

peritonitis, 507 ; from cirrhosis of the liver.

477 ; from syphilis of the liver, 196 ; in cancer

of the liver, 488 ; in tuberculous peritonitis,

259; physical signs of, 508; treatment of,

511.

Ascitic fluid, chylous, 509
;

serous, 509

;

heemorrhagic, 509.

Ascomycetc in typhus fever, 44.

Aspect, facial, in typhoid fever, 18 ; in pneu-

monia, 551; in hereditary lues, 190; in pa-

ralysis agitans, 988.

Aspergillus in lung, 242.

Asphyxia, local, 1041; death by, in phthisis,

255.

Aspiration, BowditcTi's conclusions on, 604

;

in empyema, 605; in pericardial effusion,

624; in pleuritic effusion, 003; tuberculosis

after, 213.

Aspiration pneumonia, 571.

Astasia-abasia, 1040.

Asthma, bronchial, 531
;
etiology of, 531 ; nasal

affections in, 532
;
sputum in, 533

;
symptoms

of, 533 ; treatment of, 534 ;
cardiac, 581

;
hay,

515; Leyden's crystals in, 584; renal, 780;

thymic, 520, 614.

Atavism, in haemophilia, 348 ; in gout, 309.

Ataxia, cerebellar, 926; cerebellar-heredo, 912;

hereditary, 911 ; in peripheral neuritis, 837

:

in progressive paresis, 969 ;
locomotor, 902;

after small-pox, 59.

Ataxic gait. 906.

Ataxic paraplegia, 900.

Ataxie-variolique, 59.

Atelectasis, pulmonary, 571.

Atheroma (see Abtebio-solerosis and Phlebo-

SOLEROSIS).

Athetosis, 960 ; bilateral or double, 962.

Athlete's heart, 637.

Athyrea, 751, 754.

Atmospheric pressure, effects of, 888.

Atrophic cirrhosis, 475.

Atrophy, acute yellow, of liver, 459 ; of brain,

difiuse, in general paresis, 967 ; of brain,

unilateral, 959 ; of muscles, various forms of,

1052; progressive muscular, of spinal origin,

919 ;
unilateral, of face, 1044.

Attitude, in pseudo-hypertrophic muscular pa-

ralysis, 1051 ; in paralysis agitans, 983.

Auditory centre, affections of, 859
;
nerve, dis-

eases of, 859
;
vertigo, 861.

Aura, forms of, in epilepsy, 1004.

Auto-infection in tuberculosis, 218.

Automatism, in petit mal, 1006 ; in cerebral

syphilis, 192.

Autumnal fever, 3.

Avian tuberculosis, 203.

Baccclli's sign, 596, 598.

Bacillus, anthracis, 174 ; of cholera, 188.

Bacillus coli communis—distinction from ty-
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phoid bacillus, 3 ; in bile-passages, 469 ; in

faeces of sucklings, 417, 418 ; in fat necrosis

with colitis, 494; in peritonitis, 499 ; in sup-

purative ependymitis, 985.

Bacillus diphtherisB, 105, 362 ; value of, in

diagnosis, 117.

Bacillus gas (B. serogenes capsulatus) in peri-

tonitis, 499 ; in pneumo-pericardium, 626.

Bacillus, gastricus, 377 ; of glanders, 280 ; of

smegma, 184; in whooping-cough, 88; ma-

lariSE, 157; of leprosy, 279; of syphilis, 184;

of tetanus, 181
;
pyocyaneus, 128

;
strepto-,

in typhus fever, 44.

Bacillus, Klebs-Loefiler, 105 ; toxine of, 106.

Bacillus pneumoniae, 573.

Bacillus tuberculosis, 204
;
diagnostic value of,

250 ; distribution of, 205 ; in sputum, 240
;

methods of detection, 241 ; outside the body,

205
;
products ofgrowth of, 205.

Bacillus smegma, 184.

Bacillus typhi abdominalis, 3, 631.

Bacillus proteus fluorescens, 286.

Bacteria, proteus group in diarrhoea, 418 ; rela-

tion to diarrhoea, 417.

Bacterium, eoli commune (see Bacillus Coli

Communis) ; lactis aerogenes, 418.

Balanitis in diabetes, 325.

Balantidium coli, 1082.

" Balloon-man," the, 454.

Ball-thrombus in left auricle, 651.

Banting'^s method in obesity, 1077.

" Barben cholera," 1071.

Barking cough of puberty, 1026.

Barlow's disease, 341.

Ban-el-shaped chest in emphysema, 580, 582;

in enlarged tonsils, 366.

Basedow's disease, 751.

Basilar artery, embolism and thrombosis of,

952.

Baths, cold, in typhoid fever, 38 ; in hyperpy-

rexia of rheumatism, 299 ; in scarlet fever, 80.

Beaded ribs in rickets, 334.

Bed-bug, 1109.

Bed-sores, acute, 890 ; in paraplegia, 891.

Bednar's aphthas, 353.

Beer-drinkers, heart disease in, 674.

BeWs {Luther) mania, 980.

BelVs palsy, 855.

Beri-beri, 838 ; in Great Britain, 838 ; in Ja-

pan, 838 ; in the United States, 838.

Eesoin de respirer, 289.

Biernacik''8 symptom, 969.

" Big-jaw " in cattle, 282.

Bile coloring matter, tests for, 458.

Bile-ducts, asearides in, 471 ; cancer of, 471,

487 ; stenosis of, 471.

Bile-passages, diseases of, 463.

Bjlharzia haimatobia, 1083.

Bilious remittent fever, 167.

Biliary cirrhosis of liver, 475.

Biliary colic, 466.

Biliary listulso, 470.

Birth palsies, 961.

Black death, 144.

Black spit of miners, 589.

Black vomit, 140.

Bladder, paralysis of, in locomotor ataxia, 907
;

care of, in myelitis, 895
;
hypertrophy of, in

diabetes insipidus, 331 ; tuberculosis of, 265.

" Bleeders," 348.

Bleeding, in arterio-sclerosis, 706 ; in cerebral

haemorrhage, 953 ; in emphysema, 583 ; in

heart-disease, 659 ; in pneumonia, 564 ; in

sunstroke, 1077 ; in yellow fever, 143.

Blepharospasm, 858.

Blindness (see Amaurosis).

Blood and ductless glands, diseases of, 720.

Blood-casts (see Casts).

Blood, characters of, in anaemia, 720 ; in cancer

of the stomach, 407 ; in chlorosis, 723 ; in

cholera. 135; in diabetes, 322; in gout, 312;

in haemophilia, 349 ; in leukaemia, 737 ; in

pernicious anaemia, 729 ; in pseudo-leukae-

mia, Hodgkin's disease, 744 ; in purpura,

346 ; in secondary anaemia, 720.

Blood serum therapy in diphtheria, 121 ; in

pneumonia, 548 ; in tetanus, 183 ; in typhoid

fever, 41.

Blood-vessels of liver, affections of, 461.

" Blue disease," 697.

Blue line on gums in lead poisoning, 1064.

Boils, in diabetes, 325 ; after small-pox, 59.

Bones, lesions of, in acromegalia, 1045 ; in con-

genital syphilis, 190; in leukaemia, 740; in

rickets, 333 ; in typhoid fever, 29.

Borborygmi, 388, 416.

Bothriocephalus latus, 1097 ;
anaemia, 1097.

Botulism, 1069.

Botyroid liver in syphilis, 196.

Bovine tuberculosis, 203.

Bowel, affections of (see Intestines) ; acute

obstruction of, 446 ; infarction of, 455.

Brachial plexus, affections of, 873.

Brachycardia (Bradycardia), 688 ; in typhoid

fever, 18.

Brain, diseases of, 924 ; abscess of, 974 ; abscess

of, in congenital heart disease, 698 ; anaemia

of, 938
;
atrophy and sclerosis of, 959 ; con-

gestion of, 937 ; cortical centres of, 821 ;
cysts

in, 971 ; echinococcus of, 1105 ; in syphilis,

191
;
glioma of 970 ;

hypertcmia of, 937 ; in-

flammation of, 974; cedema of, 939: poren-

cephaluB of, 959.

Brain, sclerosis of, 963
;
diffuse, 964 ;

insular,

965
;
miliary, 964 ;

tuberous, 965.

Brain-murmur in rickets, 335.

Brain, softening of, red, yellow, and white,

949, 950.
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Brain, tubercle of, 263, 970.

Brain, tumors of, 970 ; medical treatment of,

974; surgical treatment of, 974; symptoms,

general and localizing, 971.

Brand's method in typhoid fever, 38.

Breakbone fever (see Dengue), 94.

Breast-pung, 690.

Breath, odor of, in diabetic coma, 326
;
foul, in

scurvy, 339
;
foetid, in enlarged tonsils, 367.

Breathing (see Respiration)
;
mouth, 364.

Brick-maker's anaemia, 1090.

Bright's disease, acute, 782
;
diagnosis of, 784

;

etiology of, 782
;
prognosis in, 785 ;

symp-

toms of, 783 ; treatment of, 785.

Bright's disease, chronic, 787 ; interstitial form

of, 790 ; causes of, 790 ; cardio-vascular

changes in, 794 ;
hereditary influences in,

790
;
symptoms of, 793 ; treatment of, 796

;

parenchymatous form of, 788.

Brisbane Hospital, statistics of Brand's method

at, 39.

" Broken-winded," 671.

Bromism, 1010.

Bronchi, casts of, 536 ; diseases of, 524.

Bronchial asthma, 531.

Broncliial catarrh (Bronchitis), 524.

Bronchial glands, tuberculosis of, 209, 212, 218,

227 ;
enlargement in whooping-cough, 90,

611 ;
suppuration in, 611 ;

perforation of, into

oesophagus, 612.

Bronchiectasis, 529 ; abscess of brain in, 531
;

congenital, 529 ;
cylindrical, 529

;
etiology

of, 529 ; rheumatoid affections in, 531 ; sac-

cular, 529 ; sputum in, 530
;
universalis, 529.

Bronchiolitis exudativa, 531.

Bronchitis, 524
;
acute, 524

;
etiology of, 524 ;

symptoms of, 524 ; treatment of, 525
;
capil-

lary, 570.

Bronchitis, chronic, 526
;

etiology of, 526

;

symptoms of, 527 ; treatment of, 528.

Bronchitis, fibrinous, 535.

Bronchitis, in measles, 83 ; in small-pox, 59

;

in typhoid fever, 25 ;
putrid, 528.

Bronchocele (see Goitre), 750.

Bronchophony, 554.

Broncho-pneumonia, acute, 570 ;
chronic, 567 ;

acute tuberculous, 231.

Bronchorrhagia, 540.

Bronchorrhoea, 527 ;
serous, 528.

Bronze-skin, in phthiriasis, 1108 ; in Addison's

disease, 748 ; in Basedow's disease, 753.

Brown atrophy of heart, 678.

Brown induration of lung, 538.

Mrown-Sequards paralysis, 880.

Bruit, d'airain, 610; de cuir neuf, 618; de

diable, 726; de pot fel6 (see Cracked-pot

Sound), 247 ; de souffld, 629
;

oesophageal,

371.

Bubo, parotid (see also Parotitis), 857.

Bubonic plague, 144 ; bacillus of, 144.

Buccal psoriasis, 356*

Mu/Wn disease, 347.

Bulbar paralysis, 922; acute, 922; chronic,

923 ; in progressive muscular atrophy, 922.

Bulimia, 325.

Cachexia, in cancer of the stomach, 404, 409 ;

malarial, 161, 170 ;
periosteal, 341 ;

saturnine,

1064 ;
strumipriva, 755 ;

syphilitic, 187.

Caisson disease, 888.

Calcareous concretions, in phthisis, 236 ; in the

tonsils, 367.

Calcareous degeneration, of arteries, 699; of

heart, 678 ; of muscle fibres, 1050.

Calcification, annular, of arteries, 699.

Calcification in tubercle, 215.

Calculi, biliary, 465; "coral," 806; pancreatic,

497 ;
renal, 806 ;

tonsillar, 367 ;
urinary, forms

of, 806.

Calculous pyelitis, 799.

Calm, stage of, in yellow fever, 141.

Cancer, of bile-passages, 471, 487 ; of bowel,

445; of brain, 971; of gall-bladder, 487;

of kidney, 811; of liver, 485; of lung, 590;

of oesophagus, 372 ; of pancreas, 496 ; of peri-

tonaeum, miliary, 506 ; of pleura and lung,

590; of stomach, 402; acute, 404.

Cancrum oris, 354 ; in measles, 83.

California, southern, climate of, for tubercu-

losis, 273.

Canities, the result of neuralgia, 1014.

Canned goods, poisoning by, 1071.

Capillary pulse, in aortic insufficiency, 641

;

in neurasthenia, 1034; in phthisis, 248.

Capsule, internal, lesions of, 925.

Caput MedussB, 476, 508.

Caput quadratum, in rickets, 335.

Carboluria, 777.

Carbuncle in diabetes, 325.

Cardiac, compensation, rupture of, 669 ; disease

(see Disease of Heart).

Cardiac murmurs, hcumic, in chlorosis, 725 ; in

chorea, 990 ; in idiopathic antemia, 730.

Cardiac murmurs, organic, in aortic insuffi-

ciency, 640 ; in aortic stenosis, 644 ; in con-

genital heart affections, 698 ; in mitral in-

competency, 648 ; in mitral stenosis, 651 ; in

tricuspid valve disease, 654.

Cardiac nerves, neuralgia of, 690.

Cardiac overstrain, 671.

Cardiac septa, anomalies of, 695.

Cardialgia (see Gastralgia).

Cardinal's case (hydrocephalus), 978.

Cardiocentesis, 683.

Cardio-respiratory murmur, 247.

Cardio-sclerosis, 678.

Cardio-vascular changes in renal disease, 794.

Caries of cervical vertebrco, 914.
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Caries of spine, 914.

Curinnted abdomen, 223.

Carotid artery, ligature and compreBsion of,

in cerebral luoniori'liage, 953.

Carphologia, 27.

Carpo-pedul .•spasm, 1020.

Carreau, 260.

Caiseation, 215.

Casts, blood, of bronchial tubes in haemopty-

sis, 542 ; in fibrinous bronchitis, 536 ; of pel-

vis of kidney and ureter, 811.

Casts of urinary tubules, 785 ;
epithelial, 783,

785 ;
fatty, 789

;
granular, 789, 794.

Casts, tube, in acute Bright's disease, 783; in

chronic Bright's disease, 790, 794.

Catalepsy in hysteria, 1029.

Cataract, diabetic, 327 ; after typhoid fever, 28.

Catarrh, acute gastric, 374; autumnal, 515;

. bronchial, 524; chronic gastric, 377; dry,

528
;
nasal, 513 ;

simple chronic (nasal), 613

;

suftbcative, 574.

Catarrhal inflammation, influence in tubercu-

losis, 212.

Catarrhe sec, 528.

Catarrhus sastivus, 515.

Cats, diphtheria in, 104.

Cauda equina, lesions of, 916.

Cavernous breathing, 247.

Cavities, pulmonary, physical signs of, 247

;

quiescent, 237.

Cayor fly, 1110.

Cellulitis of the neck, 3(51.

Centrum ovale, lesions of, 925.

Cephalalgia (see Headache).

Cephalic tetanus, 182.

Cephalodynia, 304.

Cercomonas intcstinalis, 147, 1082 ; C. hominis,

1082.

Cerebellar, ataxia, 912, 926
;
heredo-ataxia, 912

;

vertigo, 926.

Cerebellum, tumors of, 926 ; aft'ections of, 926.

Cerebral arteries, aneurism of, 955 ; arterio-

sclerosis of, 956 ; endarteritis of, 956
;
syphi-

litic endarteritis of, 191, 956.

Cerebral haemorrhage, 940 ;
aneurisms, miliary,

in, 941 ; convulsions in, 948 ;
diagnosis of,

948 ;
etiology of, 940 ; forms of, 941 ; morbid

anatomy of, 941
;
prognosis in, 949

;
symp-

toms of, 942 ; treatment of, 953.

Cerebral localization, 821.

" Cerebral pneumonia," 556.

" Cerebral rheumatism," 296.

Cerebral sinuses, thrombosis of, 956.

Cerebral softening, 949.

Cerebriti.i (see Encephalitis), 974.

Cerebro-spinal meningitis, epidemic, 96 ; anom-
alous forms of, 100; complications of, 100;

malignant form, 98
;
ordinary form, 98.

Cerebro-spinal motor segment, lesions of, 831.

Cervical pachymeningitis, 882.

Cervical -vertebrae, caries of, 914.

Cervico-brachial neuralgia, 1014.

Ccrvico- occipital neuralgia, 1014.

Cestodes, disease duo to, 1096
;
visceral, 1099.

Chalicosis, 587.

Chancre, 185.

Charbon, 174.

Charcot-Leyden'sc.Ty&ia\9,, 416, 534, 735
;
joints,

907.

Chattering teeth, 854.

Cheek, gangrene of, 354.

Cheese, poisoning by, 1071.

Cheesy pneumonia, 217.

Chest expansion, diminution of, in Graves's

disease, 753.

Cheyne-Stohes breathing, Cheyne's original

description of, 679 ; in apoplexy, 943 ; in

fatty heart, 679 ; in sunstroke, 1076 ; in tuber-

culous meningitis, 219 ; in uraemia, 780.

Chiasma and tract, affections of, 845.

Chicken-breast, 335, 366.

Chicken-pox, 69.

Child-crowing, 520.

Children, constipation in, 452 ; diabetes in, 325

;

tuberculous broncho-pneumonia in, 232

;

pneumonia in, 559 ; tuberculosis of mesen-

teric glands in, 228 ;
mortality from small-

pox in, 60; rheumatism in, 292; typhoid

fever in, 32.

Chills (see Rigors), in typhoid fever, 15.

Chloasma phthisicorum, 250.

Chloro-an£emia in phthisis, 248.

Chloroma, 741.

Chlorosis, 723 ; and anaemia, sinus thrombosis

in, 957; diagnosis of, 726 ; dilatation of stom-

ach in, 725; Egyptian, 1090
;
etiology of, 728

;

fever in, 726 ; heart symptoms in, 725 ; men
strual disturbance in, 726 ; morbid anatomy

of, 723; symptoms of, 723; thrombosis in,

726, 956.

Choked disk, 844.

Cholaemia, 458.

Cholangitis, catarrhal, 468; suppurative, 469,

481.

Cholecystectomy, 478.

Cholecystitis acuta, 466.

Cholecystitis, suppurative, 468; phlegmonous,

468.

Cholecystotomy, indications for, 473.

Cholelithiasis, 465.

Cholera, asiatica, 132; bacillus of, 133; epi-

demics of, 132; infantum, 419; nostras, 137;

sicca, 188; typhoid, 136.

Cholerine, 136.

Cholesterajmia, 458.

Cholesterin in biliary calculi, 465.

Choluria, 778.

,
Chondrodystropliia faJtalis, 333.
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Chorea, acute, 985; etiology of, 985; heart

symptoms of, 987, 990 ; infectiou? origin of,

988; m pregnancy, 986
;

paralysis in, 990;

rheumatism and, 985 ; school-made, 987 ;

seasonal relations of, 985.

Chorea, canine, 986, 999 ;
chronic, 998, 985.

Chorea, habit or spasm, 996.

Chorea, Huntingdon's or hereditary, 998.

Chorea, insaniens, 989, 991 ;
limp or paralytic

form of, 990; major, 996; pandemic, 996;

post-hemiplegic, 960; prehemiplegic, 943;

rhythmic or hysterical, 999 ;
senile, 998;

spastica, 962, 993 ;
Sydenham's, 985.

Choreas, painful, 991.

Choroid plexuses, sclerosis of, 978.

Choroid, tubercles in, 224.

Choroiditis in syphilis, 187.

Chovestek^s symptom in tetany, 1020.

Chylangiomata, 456.

Chyle vessels, disorders of, 456.

Chylo-pericardium, 626.

Chyluria, nou-parasitic, 772 ;
parasitic, 1093.

Cicatrices fistuleuses, 271.

Cicatricial stenosis of bowel, 445.

Ciliary muscle, paralysis of, 860.

Ciliata, parasitic, 1082.

Cimex lectularius, 1109.

Circulatory system, diseases of, 616.

Circumcision, inoculation of tuberculosis by,

208 ; in haemophilia, 349.

Circumflex nerve, affections of, 874.

Cirrhosis, of kidney, 790; of liver, 474; of

lung, 566 ; of pancreas, 495 ; ventriculi, 378.

Cladothrix, 282.

Clapotement, 392.

Clarke's vesicular column, 825, 904.

Claudication, intermittent, 691.

Claviceps purpurea, poisoning by, 1072.

Clavus hystericus, 1025.

Claw-hand (main en griffe), 921.

Climate, influence of, in asthma, 535; in

chronic Bright's disease, 796; in tubercu-

losis, 272.

Cloisters, tuberculosis in, 209.

Clonus (see Ankle Clonus)
;
jaw, 921.

Clownism in hysteria, 1023.

Cnethocampa, 1110.

Cobalt miners, cancer of lung in, 590.

Coccidium oviforme, 1080.

Coccydynia, 1015.

Cochin-China diarrhosa, 1095.

Cceliac afl'ection in children, 420.

Coffee-ground vomit, 405.

Cog-wheel respiration, 246.

Coin-sound, 610.

Cold pack, method of giving, 80.

Colic, biliary, 466; in appendicitis, 431, 435;

in angio-ncurotic cedcma, 1043 ; in pur'f)ura,

S45 ;
lead, 1065 ;

mucous, 422 ;
renal, 808.

Colica Pictonum, 1063.

Colitis, mucous, 422 ;
simple ulcerative, 428

;

croupous, 558.

Collapse stage, in cholera, 135 ; in peritonitis,

500.

Collateral oedema of lung, 560.

Collective Investigation Reports of the British

Medical Association, 210, 292, 986.

Col,les''s law, 185.

Colloid cancer, of lung, 590; of peritonasum,

507 ; of stomach, 403.

Colon, cancer of, 445 ; dilatation of, 454.

Coma, diabetic, 326
;
epileptic, 1005 ;

from heat-

stroke, 1074; from muscular exertion, 781;

in abscess of brain, 936; in acute yellow

atrophy, 460 ; in alcoholic poisoning, 1057
;

in apoplexy, 943, 948; in cerebral syphilis,

192; in general paresis, 968; in multiple

sclerosis, 966 ; in pernicious malaria, 169; in

thrombosis of cerebral sinuses, 957 ; in

typhoid fever, 27
;
uraemic, 779.

Coma vigil, 27.

Comatose form of malaria, 169.

Coma- vigil, in typhoid fever, 27 ; in typhus

fever, 45.

Comma bacillus, 133.

Common bile-duct, obstruction of, 468.

Compensation in valve lesions, 636
;

period's

in, 669
;
rupture of, 669.

Composite portraiture in tuberculosis, 211.

Compression and contraction of the bowel, 445.

Compression paraplegia, 914.

Concretions (see Calcareous).

Concussion of spinal cord, 1037.

Confusional insanity, 28.

Congenital heart aflTections, 695.

Congenital stricture of the bowel, 445.

Congenital syphilis, 188.

Conjugate deviation, in brain tumor, 973 ; in

hemiplegia, 944 ; in meningitis, 224.

Conjunctiva, diphtheria of, 114.

Consecutive nephritis, 799.

Constipation, 451 ; in adults, 451 ; in infants,

452 ;
spasmodic, 451 ; treatment of, 452.

Constitutional diseases, 292.

Consumption (see Tuberculosis), 228.

Contracted kidneys, 790.

Contracture, hysterical, 1023; in hemiplegia,

947 ; of nurses, 1019.

Contusion pneumonia, 546.

Conus arteriosus, stenosis of, 697.

Conus mcdullaris, lesions of, 916.

Convalescence, fever of, 15 ; from typhoid

fever, management of, 42.

Convulsions, epileptic, 1005 ;
hysterical, 1008,

1022 ; in acute yellow atrophy, 460 ; in alco-

holism, 1057 ; in aspiration of pleural effu-

sion, 605 ; in cerebral hosmorrhage, 943 ; in

cerebral syphilis, 192, 1008 ; in cerebral tu-
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mors, 971 ; in clironic Bright's disease,

789.

Convulsions, infantile, 999
;
diagnosis of, 1001

;

etiology of, 999 ; relation to riekets, 336

;

symptoms of, 1000 ; treatment of, 1001.

Convulsions, in general paralysis, 968 ; in he-

patic colic, 4B7 ; in infantile hemiplegia, 959
;

in lead-poisoning, 1066 ; in meningitis, 936
;

in sun-stroke, 1076 ; in uraemia, 779 ; Jack-

sonian, 1007.

Convulsive tic, 996, 997.

Co-ordination, disturbance of, in tabes, 906.

Copaiba eruption, 84.

Copper test for sugar, 324^

Coprasmia, 451, 723.

Coprolalia, 997.

Cor adiposum, 678.

Cor biloculare, 695.

Cor bovinum, 639.

Cor villosum, 617.

Cornea, ulceration of, in small-pox, 60.

Coronary arteries, in angina pectoris, 691 ; ob-

literation of, 676.

Corpora quadrigemina, tumors in, 973.

Corpulence, 1077.

Corrigan's disease, 637.

Corrigan's pulse, 641.

Coryza, acute, 512
;
fcetida, 514 ; from the io-

dides, 202.

Costiveness, 451.

Cough, barking, of puberty, 1026 ;
hysterical,

1026 ; in acute bronchitis, 525 ; in chronic

bronchitis, 527 ; in pertussis, 89 ; in phthisis,

240
;
during aspiration of pleural effusion,

604 ; in pneumonia, 553
;

paroxysmal, in

bronchiectasis, 530 ;
paroxysmal, in fibroid

phthisis, 252
;
stomach, 380.

Country fever, 1076.

Coup de soleil, 1073.

Cow-pox, 64, 72.

Cracked-pot sound, 247.

Cramp, writer's, 1017.

Cramps, in cholera, 135 ; in gout, 816 ; in

chronic Bright's disease, 795.

Cranio-sclerosis, 335.

Cranio-tabes, relation to congenital syphilis,

335 ; in rickets, 335.

Craw-craw, 1092.

Creophila, 1109.

Crepitus, gall-stone, 468.
^

Crescents in blood in malaria, 160.

Cretinism, sporadic, 754.

Cretinoid change, 754.

Crises, gastro-intestinal, in angio-neurotic

oedema, 1044 ; in locomotor ataxia, 400, 907
;

in purpura, 345.

Crisis, in pneumonia, 551 ; in relapsing fever

;

49 ; in typhus fever, 46.

Crossed or alternating paralysis, 925, 946.

Crossed sensory paralysis, 925.

Croup, membranous, 109
;
spasmodic, 521.

Croupous enteritis, 421.

Croupous pneumonia, 545.

Crura cerebri, lesions of, 925, 946.

Crutch paralysis, 874.

OruveilMer''s palsy, 919.

Cry, epileptic, 1005
;
hydrocephalic, 222 ; hys-

terical, 1026 ; in congenital syphilis, 189.

Cryptogenetic septicajmia, 128.

Crystals, Leyden'a^ 534, 537.

GurschmanrCs spirals, 534, 537.

Cyanosis, in acute tuberculosis, 219 ; in oongen-

ital heart-disease, 697 ; in emphysema, 581.

Cycloplegia, 850.

Cynanche maligna, 103.

Cynobex liebetica, 1026.

Cystic disease, of kidney, 813 ; of liver, 814.

Cystic duct, obstruction of, 467.

Cysticercus cellulosse, 1099
;
ocular, 1100 ; sub-

cutaneous, 1099
;
symptoms of invasion of,

1099
;
general, 1099

;
cerebro-spinal, 1100.

Cystine calculi, 774, 807.

Cystinuria, 774.

Cystitis, in locomotor ataxia, 907 ; in transverse

myelitis, 892
;
tuberculous, 265.

Cytozoa, 1080.

Cysts, chylous, of mesentery, 456 ; in kidneys,

813 ; of brain, apoplectic, 942
;
porencephalic,

959; of brain, thrombotic, 951; pancreatic, 495.

Dancing mania, 996.

Dandy tever (dengue), 94.

Davainea Madagascariensis, 1097.

Day-blindness, 843 ; in scurvy, 340.

Deaf-mutism after cerebro-spinal fever, 101.

Deafness, in cerebral tumor, 973 ; in cerebro-

spinal meningitis, 101 ; in hysteria, 1026 ; in

Meniere's disfease, 861 ; in scarlet fever, 77

;

jn tabes dorsalis, 907
;
nervous, 860.

Death, modes of, in tuberculosis, 255 ; sudden,

in typhoid fever, 35 ; in pleural effusion, 597.

Debility, nervous (see Neurasthenia), 1082.

Dehove's forced feeding, 274, 1032.

Decubitus, acute, 944; (bed-sores) in trans-

verse myelitis, 890.

Defensive alkaloids, 1069.

Degeneration, reaction of, 829, 838, 857.

Degeneration, systemic, of spinal cord, 881.

Deglutition, difficult (see Dysphagia).

Deglutition pneumonia, 571.

Delayed resolution in pneumonia, 561.

Delayed sensation in tabes, 906.

Delirium, acute, 980; acute, in lead-poisoning,

1066
;

cordis, 35, 684, 686
;

expansive, 968

;

in acute rheumatism, 296; in pneumonia,

555 ; in typhoid fever, 26 ; in typhus fever,

45 ;
tremens, 1059.

Deltoid, paralysis of, 874.
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Delusional insanity after fevers, 28, 59, 556.

Delusions of grandeur, 968.

Dementia paralytica, 966 ; alcohol as a factor

in, 1058; syphilis and, 188, 192, 967.

Demodex toUiculorum, 1107.

Dendrons, 816.

Dengue, 94.

Dentition, in congenital syphilis, 190; in mer-

curial stomatitis, 356 ; in rickets, 335.

Dermacentor americanus, 1107.

Dermatitis, exfoliative form, 77.

Dermatobia, 1110.

Dermatose parasitaire, 1092.

Desiccation in small-pox, 56.

Desquamation, in measles, 82 ; in rubella, 85

;

in scarlet fever, 74; in small-pox, 56; in

typhoid fever, 16.

Deviation, secondary, 851.

Devonshire colic, 1068.

Dextrocardia, 695.

Diabetes insipidus, 330; heredity in, 330; in

abdominal tumor, 331 ; in tuberculous peri-

tonitis, 331.

Diabetes mellitus, 320 ; acute form, 823 ; chronic

form, 323; coma in, 326; diet in, 328; die-

tetic form, 323
;
gangrene in, 325

;
hereditary

influences in, 320 ; in obesity, 820 ; in chil-

dren, 325; lipogenic form, 323; neurotic

form, 328 ;
pancreas in, 321, 822

;
pancreatic

form, 823; paraplegia in, 327; theories of,

321 ; treatment of, 827 ; urine in, 323.

Diabetes, phosphatic, 776.

Diabetic, centre in medulla, 820 ;
cirrhosis, 322

;

coma, 326
;
phthisis, 322

;
tabes, S26.

Diacetic acid, 777.

Diagnosis, topical, cerebral, 924; spinal, 879.

Diaphragm, paralysis of, 872
;
degeneration of

muscle of, 872.

Diarrhoea, 414; acute dyspeptic, 418; alba, 420;

bacteria in, 417
;
chronic, treatment of, 426 ;

chylosa, 420
;
endemic, of hot countries, 1095

;

from anchylostomiasis, 1090
;

hill, 421 ; in

children, treatment of, 426 ; in cholera, 135

;

in dysentery, 146, 150, 151 ; in hysteria,

1027 ; in phthisis, 249 ; in typhoid fever, 21

;

in uriemia, 780 ;
nervous, 415 ; of Cochin-

China, 1095 ;
tubular, 422

;
lienteric, 416.

Diathesis, gouty, 310, 315
;
hajmorrhagic, 343

;

lithajmic, 778 ; tuberculous or scrofulous, 211.

Diazo-reaction in typhoid fever, 28.

; Dicrotism of pulse in typhoid fever, 11, 18.

Diet, in chronic dyspepsia, 881 ; in constipation,

453; in convalescence from typhoid fever,

42 ; in diabetes, 328 ; in gout, 817 ; in infan-

tile diarrhoea, 427 ; in leprosy, 278 ; in obe-

sity, 1078 ; in scurvy, 340 ; in tuberculosis,

273 ; in typhoid fever, 37.

DietVs crises, 760.

Digestive system, diseases of, 851.

Dilatation of bronchi, 529 ; of colon, 454 ; of

heart, 670 ; of stomach, 390.

Dioctophyme gigas, 1095.

Diphtheria, 108
;
atypical forms of, 111 ; of au-

ditory meatus, 115; of conjunctiva, 114; and

croup, 109 ; bacillus of, 105
;
contagiousness

of, 103; diagnosis of, 117; immunity from,

106; in animals, 104; laryngeal, 118; latent,

112 ; morbid anatomy of, 108 ;
nephritis in,

115; neuritis in, 117; nasal, 113; pharyngeal,

111 ; of skin, 115 ;
symptoms of. 111 ;

sys-

temic infection, 112 ; treatment of, 120 ; anti-

toxine treatment of, 121 ; of wounds, 115.

Diphtheritic, colitis, 421 ;
membrane, histology

of, 110; processes in pneumonia, 550; pro-

cesses in typhoid fever, 30.

Diphtheritis, 106.

Diphtheroid inflammations, 106.

Diplegia, facial, 856 ; in children, 958, 961.

Diplococcus pneumonise (micrococcus lanceo-

latus, pneumococcus), 546 ; in empyema, 598

;

in endocarditis, 631 ; in peritonitis, 499.

Diplopia (see Double Vision), 852.

Dipsomania (see Chronic Alcoholism), 1057.

Dipylidium caninum, 1097.

Discrete form of small-pox, 55.

Disinfection in diphtheria, 119 ; in typhoid

fever, 36.

Dissecting aneurism, 706.

Distomiasis, 1082.

Distomum lanceolatum, 1082; D. Buski, 1082;

D. endemicum, 1082; D. perniciosum, 1082;

D. Sinense, 1082; D. felineum, 1082; D.

Westermanni, 541, 1083.

DittricVs plugs, 528.

Diuresis, 330.

Diver's paralysis, 888.

Diverticula of oesophagus, 373.

Dochmius duodenalis, 1090.

Dolor pectoris, 692.

Dorsodynia, 304.

Dothienenterite, 1.

Double heart, 695.

Double vision, 852 ; in ataxia, 905.

Dracontiasis, 1093.

Dracunculus medinensis, 1098.

Drainage, and diphtheria, 103 ; and scarlet

fever, 72 ; and tonsillitis, 861 ; and typhoid

fever, 4.

Dreamy state in epilepsy, 1004.

Drepanidium ranarum, 158.

Dropsy, cardiac, treatment of, 661 ; in anse-

niia (oedema), 729 ; in acute Bright's disease,

783; in aortic insufficiency, 642; in aortic

stenosis, 644 ; in cancer of stomach, 407 ; in

chronic Bright's disease, 795 ; in mitral in-

sufficiency, 647 ; in mitral stenosis, 658 ; in

phthisis, 250 ; in scarlet fever, 76.

Drug-rashes, 78, 843.
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Drunkenness, diagnosis from apoplexy, 949,

1057.

Dry-inoutli, 357.

Duchenne's paralysis, 922.

Dulness, movable, in pleural effusion, 596; in

pneumothora.x, 010.

Dumb ague, 172.

Duodenal ulcer, 394; diagnosis of, fromgastrie,

400.

Duodenum, defect of, 445 ; ulcer of, 894.

Dui-a mater, diseases of, 881, 932; haematoma

of, 932.

Dwande^s mixture, 472.

Duroziez's murmur, 641.

Dust, diseases due to, 568,587 ; tubercle bacilli

in, 206.

Dysacusis, 860.

Dysentery, 145; abscess of liver in, 148, 152;

acute catarrhal, 146 ; amceba coli in, 147

;

chronic, 151 ;
diphtheritic, 149 ; treatment

of, 158 ;
tropical or amoebic, 147.

Dyspepsia, acute, 374 ;
chronic, 377

;
nervous,

386 ; treatment of chronic, 381.

Dysphagia, hysterical, 370, 1027 ; in cancer of

the oesophagus, 372; in hydrophobia, 171;

in CESophagismus, 870 ; in oesophagitis, 369
;

in pericardial eifusion, 620; in thoracic an-

eurisni, 712; in tuberculous laryngitis, 522.

Dyspnoea, cardiac, treatment of, 661 ; from

aneurism, 711; liysterical, 1026, 1036; in

acute tuberculosis, 220 ; in aortic insuffi-

ciency, 642; in bilateral paralysis of ab-

ductors, 864; in cardiac dilatation, 673; in

chlorosis, 725 ; in diabetic coma, 326 ; in

mitral insufficiency, 647 ; in mitral stenosis,

652 ; in pneumonia, 551 ; in phthisis, 242 ; in

oedema of the glottis, 519; in spasmodic

laryngitis, 520
;
ursemic, 780.

Dystrophies, muscular, 1051
;
etiology of, 1051

;

symptoms of, 1051 ; clinical forms of, 1052

;

morbid anatomy of, 1058
;
diagnosis of, 1058.

Ear, complications of scarlet fever, 77 ; affec-

tions of, in syphilis, 187, 190; symptoms

simulating meningitis, 977.

Ears, care of, in scarlet fever, 80.

Ebstein^s method in obesity, 1078,

Eburnation of cartilages, 306.

Echinococcus cyst, fluid of, 1102, 1104.

Echinococcus disease, 1100; distribution of,

1102
;
symptoms of, 1103 ; of liver, 1103 ; of

respiratory system, 1104; of kidneys, 1105;

of nervous system, 1105.

Echinococcus, endogenous, 1101; exogenous,

1101 ;
multilocular, 1001, 1105.

Echinorhynchus gigas; E. moniliformis, 1096.

Echokinesis, 997.

Echolalia, 997.

Eelompsia, 999.

Ectopia cordis, 695.

Eczema, of the tongue, 856 ; in diabetes, 325;

in gout, 315.

EhrlicJi's reaction in typhoid fever, 28.

Elastic tissue in sputum, 241.

Electrical reactions, in exophthalmic goitre,

753 ; in facial palsy, 857 ; in Landry's paraly-

sis, 897 ; in multiple neuritis, 838 ; in period-

ical paralysis, 1040 ; in poliomyelitis anterior,

894 ; in Thomseii's disease, 1055.

Electrolysis in aneurism, 715.

Elephantiasis, 1093.

Eliminative treatment in typhoid fever, 40.

Emaciation, in anorexia nervosa, 1027 ; in gas-

tric cancer, 404; in oesophageal cancer, 372;

in phthisis, 245.

Embolic abscesses, 130.

Embolism, and aneurism, 707; in chorea, 98Y

;

in typhoid fever, 21 ; of cerebral arteries, 949
;

of cerebral arteries, diagnosis of, 951.

Embryocardia, 554, 686.

Emphysema, 578; atrophic, 583; compensa-

tory, 578
;
hypertrophic, 579 : hypertrophic,

cyanosis in, 581 ;
hypertrophic, hereditary

character of, 579 ; interstitial, 578 ; vesicular,

578.

Emphysema, subcutaneous, after tracheotomy,

615; in gastric ulcer, 395; in phthisis, 250;

of the mediastinum, 615.

Emprosthotonos in tetanus, 182.

Empyema, 597 ;
bacteriology of, 598 ; necessi-

tatis, 284, 599, 713
;

perforation of lung in,

599 ; terminatiomi of, 599 ; treatment of, 604.

Encephalitis, meningo-, chronic diifuse, 966
;

meningo-, fatal, 961; polio-, of Strumpell^

959
;
suppurative, 974 ;

syphilitic, 191.

Encephalopathy, lead, 1066.

Enchoudroma of lung, 590.

Endocarditis, acute, 627; chronic, 634; chronic

vegetative, 032 ;
diphtheritic, 630

;
etiology

of, 680 ; in chorea, 630, 986
;
infectious, 630 ;

in the foetus, 636, 696 ; in gonorrhoea, 630 ; in

pneumonia, 630 ; in puerperal fever, 630 ; in

rheumatism, 295, 630; in septicfemia, 630 ; in

typhoid fever, 10; in tuberculosis, 238, 630;

malignant, 629; meningitis in, 630; micro-

organisms in, 631; mural, 631; recurring,

629 ;
sclerotic, 636 ;

simple or ven-ucose, 627 ;

syphilitic, 197 ;
ulcerative, 630.

Endophlebitis, 704.

Enteric fever (see Typhoid Fever), 1.

Enteritis, catarrlial, 414; croupous, 421 ;
diph-

theritic, 421 ; in children, 417 ;
phlegmonous,

422 ; membranous or tubular, 422 ; ulcerative,

428.

Entero-colitis, acute, 420, 501.

Enteroclysis in cliolera, 138.

Enteroliths, 430, 446 ; as a cause of appendici-

tis, 430 ; in sacculi of colon, 452.
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Enteroptosis, 759, 760, 1034.

Entozoa (see Animal Parasites), 1080.

Environment, in tuberculosis, 272
;
experiment,

of Trudeau, 272.

Eosinophiles in leulcsemia, 738.

Ependymitis, purulent, 935, 979
;
granular, in

general paresis, 967.

Ephemeral fever, 285.

Epidemic hemoglobinuria, 347, 766.

Epidemic roseola, 85.

Epidemic stomatitis, 290.

Epididymitis (see Orchitis), 198, 266.

Epilepsia, larvata, 1007
;
nutans, 870.

Epilepsy, 1002 ; and alcoholism, 1003 ; and

syphilis, 1003, 1008
;
diagnosis of, 1007 ; eti-

ology of, 1002
;
heredity in, 1003 ; in chronic

ergotism, 1072 ; in general paresis, 968 ; in

lead-poisoning, 1066 ; in BaynauiPs disease,

1043; Jachonian, 832, 1007
;
masked, 1007

;

symptoms of, 1004
;
post-epileptic symptoms

of, 1006
;
procursive, 1005

;
reflex, 1004 ; ro-

tatory, 1005
;
spinal, 899

;
surgical treatment

of, 1010 ; treatment of, 1009.

Epileptic fits, stages of, 1005.

Epistaxis, 516 ; in haemophilia, 349 ; in scurvy,

339 ; in typhoid fever, 25 ;
" renal," 764 ; vi-

carious, 517.

Epithelioid cells in tubercle, 215.

Ergotism, 1072
;
convulsive, 1072

;
gangrenous,

1072.

Erichsen's disease (railway spine), 1035.

Erosion ot teeth, 356.

Erroneous projection from strabismus, 852.

Eructations, 379.

Eruptions (see Eashes).

Erysipelas, 123 ; abscess in, 125 ; after vaccina-

tion, 65
;
complications of^ 125

;
diagnosis of,

125; facial, 124; in typhoid fever, 30; mi-
grans, 125

;
puerperal, 123.

Erythema, exudativum, 344 ; in pellagra,

1073; in typhoid fever, 16; in tonsillitis,

363.

Erythromelalgia, 1016.

Eschar, sloughing, in hemiplegia, 944.

Eustrongylus gigas, 1095.

Exaltation of ideas in general paresis, 968.

Exanthematic typhus, 43.

Exfoliative dermatitis, 77.

Exophthalmic goitre, 751 ; acute form, 752

;

diminution of electrical resistance in, 753
;

pigmentation in, 753 ; tremor in, 758 ; urti-

caria in, 753.

Experts, medical, function of, in railway cases,

1038.

Eye, motor nerves of, paralysis of, 851.

Eye-strain in migraine, 1011.

Eyes, conjugate deviation of, in brain tumor,
973 ; in hemiplegia, 944 ; in meningitis,
224.

71

Facial, asymmetry, 868, 1044
;
diplegia, 856

;

hemiatrophy, 1044
;
nerve, paralysis of, 855 ;

paralysis from cold, 856
;

paralysis from

lesion of trunk of nerve, 856
;

paralysis

from lesion of cortex, 855
;
paralysis, symp-

toms of, 856.

Facial spasm, 858.

Facies, Hippowatic^ 500
;
leontina, in lepro-

sy, 279 ; in mouth-breathers, 365 ; Parhin-

sonian, 983 ;
syphilitic, 190 ; in typhoid

fever, IS.

FsBcal, accumulation, 446, 451
;

concretions,

430, 452
;
vomiting, 449.

Fseces, bacteria in, 417 ; in jaundice, 458.

Falkenstein Sanitarium, 273.

Fallopian tubes, tuberculosis of, 266.

Famine fever (see Eelapsing Fever), 47.

Farcy, acute, 281 ;
chronic, 281.

Farcy-buds, 281.

Farre's tubercles, 486.

Fasciola hepatica, 1082.

Fat embolism in diabetes, 326.

Fat necrosis, 494 ; of pancreas, in diabetes, 323.

Fatty degeneration, in ansemia, 728 ; of ar-

teries, 699 ; of heart, 677 ; of kidneys, 788
;

of liver, 489 ; of the new-born {BuhVs dis-

ease), 347.

Fatty stools, 497.

Febricula, 285.

Febris, carnis, 43
;
recurrens, 47.

Fehling''s test for sugar, 324.

Fermentation, test for sugar, 324.

Fetid stomatitis, 352.

Fever, in cholera, 136
;
gastric, 374

;
hysterical,

1029
;
pernicious malarial, 161, 169 ; in pneu-

monia, 551 ; in acute pneumonic phthisis,

230, 231 ; in acute miliary tuberculosis, 219
;

in primary multiple neuritis, 835 ; in menin-

gitic tuberculosis, 222 ; in pulmonary tuber-

culosis, 242; in pysemla, 130; in pylephle-

bitis, suppurative, 484 ; in intermittent fever,

166 ; in relapsing fever, 49 ; in remittent

fever, 168 ; in scarlet fever, 74 ; in septicte-

mia, 127 ; in small-pox, 54 ; in sun-stroke,

1076 ; in appendicitis, 436 ; in secondary

syphilis, 186 ; in typhoid fever, 13 ; in yellow

fever, 141
;
lung, 545

;
Malta, 287 ; Mediter-

ranean, 287
;
mountain, 288

; Neapolitan,

287
;

putrid malignant, 1 ;
relapsing, 47

;

ship, 43 ; slow nervous, 1 ;
splenic, 174

;

spotted, 43 ;
typhoid, 1 ;

typho-malarial, 84,

169
;
typhus, 43

;
yellow, 139.

Fever, idiopathic intermittent, 129.

Fever, intermittent, in abscess of liver, 482

;

in ague. 166 ; in chronic obstruction of bile-

passages, 469
;
by gall-stones, 469 ; in gastric

cancel-, 407 ; in Hodghin's disease, 745 ; in

pyojmia, 130 ; in pyelitis, 801 ; in secondary

syphilis, 186 ; in tuberculosis, 239, 243.

t
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Fibrillation, 921.

Fibrinous, bronchitis, 535
;
pneumonift, 545.

Fibro-caseous change in tubercles, 216.

Fibroid disease of heart, 676.

Fibrosis, arterio-capillary, 700.

Ficvre, inflammatoire, 1076 ; typhoide a forme

renale, 29.

Fifth nerve, paralysis of, 853
;
gustatory branch,

854 ;
symptoms of, 853

;
trophic changes in

paralysis of, 854.

Filaria hominis sanguinis, F. Bancroft), F.

diurna, F. perstans, 1091 ; F. medinensis,

1093.

Filaria Loa, F. lentis, F. labialis, F. hominis

oris, F. bronchialis, F. imitis, 1094.

Filariasis, 1091.

First sound of heart, obliteration of, in typhoid

fever, 19.

Fish, poisoning by, 1071.

Fisher's brain murmur, 335.

Fistula in ano in tuberculosis, 253, 262.

Fistula, 038ophago-pleuro-cutaneous, 373.

Flagellated organisms in blood in malaria, 160.

Flatulence, in hysteria, 1027 ; in nervous dys-

pepsia, 390 ; treatment of, 384.

Flea, bite of, 1109.

Flinfs murmur in heart-disease, 640, 651.

Floating kidney, 758.

Florida fever, 1076.

Fluke, bronchial, 1083; blood, 1083; liver,

1082.

Flukes, diseases caused by, 1082.

Foetal heart-rhythm, 686.

Foetus, endocarditis in, 696
;
syphilis in, 188 ;

tuberculosis in, 206; white pneumonia of,

194.

Folie Brightique, 779.

Follicular colitis, 420.

Follicular tonsillitis, 361.

Food (see Diet).

Foot and mouth disease, 290.

Foot-drop, 835, 836.

Foreign bodies in intestines, 446.

Fourth nerve, 850 ; paralysis of, 851.

Fractures in rickets, 336.

Fremitus, vocal, 245, 554
;
hydatid, 1103.

Fresh-air treatment in tuberculosis, 272.

Friction, pericardial, 618
;

peritoneal, 506
;

pleural, 247, 596 ;
pleuro-pericardial, 247.

Friedreich''s ataxia, 911.

Friedreich's sign in adherent pericardium, 625.

Frontal convolutions, lesions of, 972.

Frontal sinuses, pentastomes in, 1106.

Fungi in pulmonary cavities, 242.

Funnel breast, 245, 366.

Gait, ataxic, 906 ; in paralysis agitans, 983 ;

in pscudo-hypertrophic muscular paralysis,

1052 ; in spastic paraplegia, 899
;
pseudo-

tabetic, 908
;
steppage, in peripheral neuritis,

^837 ; iu diabetic tabes, 326.

Gall-bladder, atrophy of, 468 ; calcification of,

468 ; dilatation of, 467 ;
empyema of, 468

;

forming abdominal tumor, 467
;
phlegmonous

inflammation of, 468.

Gallop-rhythm, 686.

Galloping consumption, 232.

Gall-stone crepitus, 468.

Gall-stones, 465.

Galvano-puncture in aneurism, 715.

Game-birds, poisoning by, 1071.

Ganglia, basal, tumors of, 972.

Gangrene, in diabetes, 325 ; in ergotism, 10Y2;

in pneumonia, 561 ; in typhoid fever, 20 ; in

typhus, 46 ; local or symmetrical, 1042 ; mul-

tiple, 1042 ; of lung, 584 ; of mouth, 354.

Gangrenous stomatitis, 354.

Oarrod's thread test for uric acid, 812.

Gas-bacillus (see Bacillus ^booeneb oapsu-

LATUS).

Gastralgia, 385.

Gastrectasis, 390.

Gastric catarrh, acute, 374.

Gastric, crises, 375, 400, 907 ;
fever, 374

Gastric juice, hyperacidity of, 387, 400 ; sub-

acidity of, 387.

Gastric ulcer, 394 ; clinical forms of, 398.

Gastritis, acute, 374; acute suppurative, 376;

chronic, 377 ;
diphtheritic, 377 ;

membra-

nous, 377 ;
mycotic, 377^; parasitic, 377;

phlegmonous, 376
;
polyposa, 378 ;

sclerotic,

378 ;
simple, 374 ;

simple chronic, 378 ;
toxic,

376.

Gastrodynia, 385.

Gastro-enterostomy, statistics of, 393.

Gastrorrhagia, 411.

Gastrotomy, 373.

Gastroxynsis, 387.

General paralysis of the insane (general pa-

resis), 966
;
diagnosis of from syphilis. 192,

969 ; influence of syphilis in, 188, 192, 967.

Genito-urinary system, tuberculosis of, 264.

Gentles, 1110.

Geographical tongue, 356.

Geophagism, 389.

Gerlier^s disease, 862.

German measles, 85.

Giant cells, 215.

Giant growth, 1047.

Giants, relation to acromegaly, 1046.

Gigantism and acromegaly, 1046.

Gigantoblasts, 729.

Gigantorhynchus gigas, 1095.

Gilbert's sirup, 201.

Gilles de la Tourette's disease, 997.

Gin-drinker's liver (see Cirrhosis of Liveb),

474.

Girdle-foeling in transverse myelitis, 891.
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Glanders, 280 ; acute, 281 ;
chronic, 281

;
diag-

nosis from small-pox, 62.

Glioma of brain, 970.

Gliosis, 913.

Glissonian cirrhosis, 475.

Globulin in urine, 770.

Globus hystericus, 1022.

Glomerulo-nephritifl, 783.

Glosso-labio-laryngeal paralysis, 922.

Glosso-pharyngeal nerve, 863.

Glossy skin in arthritis deformans, 307.

Glottis, cedema of, 519 ; in Bright's disease, 519,

784 ; in small-po.x, 59 ; in typhoid fever,

10.

Gluteal nerve, 876.

Glycogen, formation of, 321.

Glycogenic function of liver, 321.

Glycosuria, 321, 778
;
gouty, 317.

Gmeliii's test, 458.

Goitre, 750
;
exophthalmic, 751 ; sudden death

in, 750
;
symptoms of, 750.

Gonorrhoeal arthritis, 301 ; anatomical changes

in, 301 ; endocarditis in, 302.

Gout, 309
;
acute, 313

;
chronic, 314 ; Ebstein's

theory of, 312 ;
etiology of, 309

;
hereditary

influence in, 309 ; influence of alcohol in,

309 ; influence of food in, 309 ; influence of

lead in, 310
;
irregular, 315 ; morbid anatomy

of, 312 ; nervous theory of, 312 ; retrocedent

or suppressed, 314 ;
symptoms of, 313 ; treat-

ment of, 317.

Gouty kidney, 790.

von Qraefe's sign, 752.

Grain, poisoning by, 1072.

Grandeur, delusions of, 968.

Grand mal, 1004.

Granular kidney, 790.

Gravel, renal, 806.

Oravea'a disease, 751.

Green cancer, 741.

Green-sickness (see Chlorosis), 723.

Green-stick fracture in rickets, 336.

Gregarinidse, parasitic, 1080.

Grinder's rot, 587.

Grippe, la, 92.

Gruebler^s tumor, 1065.

Guaiacum test for blood, 765.

Guinea-worm disease, 1093.

Gummata, 185; in acquired syphilis, 188; in

congenital syphilis, 191 ; of brain and t^pinal

cord, 191 ; of heart, 197 ; of kidneys, 198 ; of

liver, 195 ; of lungs, 194 ; of rectum, 197 ; of

testis, 198; structure of, 185.

Gummatous periarteritis, 198.

Gums, black line on, in miners, 1065 ; blue
hne on, in lead-poisoning, 1064; in scurvy,

339 ; in stomatitis, 352 ; red lino on, in pul-

monary tuberculosis, 248.

Gustatory paralysis, 854.

Habit spasm, 996 ; in mouth-breathers, 367.

Habitus, apoplectic, 940 ;
phthisicus, 211.

HiBmatemesis, 411 ; causes of, 411 ; in cirrho-

sis of liver, 477
;
diagnosis from hfemoptysis,

413; in enlarged spleen, 171, 411 ; in scurvy,

339.

Hsemato-chyluria, non-parasitic, 772
;

para-

sitic, 1092.

Hsematogenous jaundice, 457.

Hsematoma of dura, of brain, 932 ; of cord, 883

;

of mesentery, 454.

Hsematomyelia, 887.

Hsematorrhachis, 885.

Haamatozoa of malaria, 155, 158.

Hematuria, 764; endemic, of Egypt, 1083; in

acute nephritis, 783 ; in chronic phthisis,

250 ; in psorospermiasis, 1081 ; in renal cal-

culus, 809 ; in renal cancer, 811 ; in tubercu-

losis of kidney, 265
;
malarial, 170.

Haemoglobin, reduction of, in chlorosis, 724.

Hsemoglobinffimia, 767.

Hsemoglobinuria, 765 ;
epidemic, in infants,

190, 347, 766; in Baynaud^s disease, 1042;

paroxysmal, 766
;
toxic, 766.

Haemolysis, 457 ; in pernicious anaemia, 727 ; in

toxic haemoglobinuria, 767.

Haemo-pericardium, 626.

Haemophilia, 343, 348.

Haemoptysis, causes of, 540 ; hysterical, 1026

;

at onset of phthisis, 239 ; in acute broncho-

pneumonic phthisis, 233 ; in acute tubercu-

losis, 220 ; in aneurism, 541, 711 ; in aortic in-

sufficiency, 642 ; in arthritic subjects, 541 ; in

bronchiectasis, 531 ; in cirrhosis of lung, 569

;

in emphysema, 583 ; in miliary tuberculosis,

220; in mitral insufficiency, 647; in mitral

stenosis, 653 ; in pneumonia, 553 ; in pul-

monary gangrene, 585 ; in scurvy, 339

;

symptoms of, 541 ; treatment of, 543 ; in ty-

phoid fever, 26 ; relation to tuberculosis, 541

;

parasitic, 1083
;
periodic, 541 ;

vicarious, 541.

Haemorrhage, broncho-pulmonary, 540 ; cere-

bral, 940; from mesentery, 454; from the

stomach, 411 ; in acute yellow atrophy, 460

;

in anaemia, 731 ; in cirrhosis of the liver, 477
;

in contracted kidney, 794 ; in gastric cancer,

405 ; in gastric ulcer, 397 ; in hfemophilia, 349
;

in hysteria, 1026, 1028; in intussusception,

449 ; in leukremia, 736 ; in malaria, 170, 171

;

in nephrolithiasis, 809 ; in the new-born, 347
;

in purpura hasmorrhagica, 346; in scarlet

fever, 75; in scurvy, 339; in small-po.x, 56.;

in splenic enlargement, 171, 411; into pan-
creas, 492 ; into spinal cord, 887 ; into spinal

membranes, 885 ; in tuberculous pyelitis, 265

;

in tuberculosis of bowels, 262 ; into ventri-

cles of brain, 942 ; in typhoid fever, 9, 23

;

in yellow fever, 141
;
pulmonary, 242, 540.

Ilirinorrhagic diathesis, 343, 348.
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HtBmorrhflgio diseases of the new-born, 347.

Hfemothorax, GOO.

Hair tumors in stomach, 410.

Hair, the, in typhoid fever, 17.

Hallucinations in hysteria, 1029.

Handwriting in general paresis, 968.

Harrison's groove in rickets, 335 ; in enlarged

tonsils, 866.

Harvest-bug, 1107.

Hay-asthma (hay-fever), 515.

HaygarWg nodosities, 306.

Headache, from cerebral tumor, 971 ; in cere-

bral syphilis, 192 ; in mouth-breathers, 867

;

in typhoid fever, 11, 12, 26 ; in uraemia, 780

;

sick, 1011.

Head-cheese, poisoning by, 1069.

Heart, diseases of, 627 ; diseases of, OerteVs
;

treatment of, 681
;
amyloid degeneration of,

678 ; aneurism of, 681 ;
athlete's, 637 ;

brown

atrophy of, 678 ; calcareous degeneration of,

678
;
congenital afi'ections of, 695 ; dilatation

of, 670; displacement in pleuritic effusion,

594; displacement in pneumothorax, 609;

fatty disease of, 677 ;
fragmentation of fibres

of, 677; hydatids of, 683; hypertrophy of,

663; hypertrophy of, in Bright's disease,

794; in exophthalmic goitre, 752; irritable,

674, 684 ; new growths in, 682 ; neuroses of,

684; palpitation of, 684; parenchymatous

degeneration of, 677; rupture of, 682; scle-

rosis of, 676 ; valvular diseases of, 637.

Heart- failure in diphtheria, 116.

Heart-muscle in fevers, 677.

Heart-valves, congenital anomalies and lesions

of, 696 ;
rupture of, 638.

Heart- weakness, treatment of, in typhoid fever,

38.

Heat, exhaustion, 1073 ;
stroke, 1073.

Heherderi's nodes, 306.

Hebrews, prevalence of diabetes among, 320.

Hectic fever, 243, 244.

Heel, painful, 1015.

Heller's test, 769.

Helminthiasis (see Animal Pabasites), 1080.

Ilemeralopia, 843 ; in scurvy, 840.

Hemialbumose, 770.

IlemianEesthesia, in cerebral ha;morrhage, 946

;

in hysteria, 1025 ; in lesions of internal cap-

sule, 925 ; in unilateral cord lesions, 880.

Ilemianopia, heteronymous, 845 ;
homonymous,

845 ; in migraine, 1011 ; lateral, 845 ;
nasal,

845
;
significance of, 848 ;

temporal, 845.

Hemicrania, 1011.

Hemiopic pupillary inaction, 847.

Hemiplegia, 944; crossed, 925, 946.

Hemiplegia, infantile, 958 ;
aphasia in, 960 ;

epilepsy in, 960 ; in hysteria, 1023 ; mental

defects in, 900 ;
post-hemiplegic movements

in, 960; spaat'ca cerebralis, 960.

Hemipldgie flasque, 947.

HenocKs purpura, 345.

Hepatic, abscess, 480
;
artery, enlargement of,

463; colic, 460; intermittent fever, 469 ;
vein,

aifections of, 463.

Hepatitis, diffuse syphilitic, 195; interstitial

(see Cirrhosis), 474; suppurative, 480.

Hepatization, of lung, 548 ;
white, of foetus, 194.

Hepatogenous jaundice, 457.

Hereditary form of oedema, 1044.

Heredity, in Bright's disease, 790 ; in diabetes

insipidus, 330; in Friedreichs ataxia, 911;

in gout, 809; in hfemophilia, 348; in para-

myoclonus multiplex, 1056 ; in spastic para-

plegia, 900 ; in syphilis, 184; in tuberculosis,

206 ; in tuberculosis, chart of, 207.

; Herpes, in trifacial neuralgia, 1014 ; in cerebro-

,

spinal meningitis, 99 ; in febricula, 286 ; in

malaria, 166; in pneumonia, 555; zoster,

1015.

Hiccough, 872; hysterical, 1026.

Hiccough, causes of, 872 ; treatment of, 873.

High-tension pulse, characters of, 704, 794.

Hill diarrhcea, 421.

Hippocratic, faoies, 500 ;
fingers, 250 ; succus-

sion, 610.

Hippus, 1012.

Hodghiri's disease, 742 ; intermittent fever in,

745 ; morbid anatomy of, 742
;
symptoms of,

743.

Horn-pox, 58.

Hot Springs, of Arkansas, 301 ; of Banff, 301

;

of Virginia, 301.

Huntingdon's chorea, 998.

Husband and wife, diabetes in, 320; tubercu-

losis in, 210.

,
Hutchinson''s teeth, 190.

Hyaline casts in urine, 783, 789, 794.

Hybrid measles, 85.

Hydatid disease (see Echinocoocus), 1096,

1100; prevalence of, in America, 1102.

Hydatid thrill or fremitus, 1103.

.
Hydrarthrosis, chronic, 302 ; intermittent, 1028.

" Hydrencephaloid condition," 419, 939.

Hydriatic treatment (see Hydrotherapy).

Hydrocephalus, acquired, 978 ;
acute, 221, 978

;

chronic, 977 ;
chronic, after ccrebro-spinal

meningitis, 101 ;
congenitalf 977

;
spurious,

419.

Hydromyelus, 882, 912.

Hydronephrosis, 803; congenital, 803; inter-

mittent, 761, 804.

Hydropericardium, 626.

Hydroperitonseum, 507.

Hydrophobia, 177. '

Hydro-pnoumothorax, 608.

Hydrops vesicffi felleaj, 467.

Hydrotherapy, in typhoid fever, 88.

Hydrothorax, 608.
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Hymenolepsis diminuta ; H. nana, 1007.

Hyperacusis, 860.

Hyperfesthesia, in ataxia, 906 ; iu hysteria, 1025

;

in rickets, 334 ; in unilateral cord lesions, 880.

Hyperosmia, 841.

Hyperpyrexia, hysterical, 1030; in rheumatic

fever ; 295 ; in scarlet fever, 75 ; in sun-stroke,

1076 ; in tetanus, 182.

Hyperthyrea, 751.

Hyperthyroidism, 751.

Hypertrophic cirrhosis of liver, 475.

Hypnotism in hysteria, 1032.

Hypochondriasis and neurasthenia, 1032.

Hypodermic syringe in diagnosis of pleural

eflusion, 602.

Hypoglossal nerve, diseases of, 870
;
paralysis

of, 870 ;
spasm of, 871.

Hypophysis, enlargement of, 1046.

Hypoplasia of aorta, 723.

Hypostatic congestion, of lungs, 539 ; in ty-

phoid fever, 26.

Hysteria, 1021 ; and disseminated sclerosis, 966

;

contractures and spasms in, 1023 ; convulsive

forms of, 1022 ; cries in, 1026 ; diagnosis of,

1030 ; disorders ofsensation in, 1025
;
etiology

of, 1021 ; forms of fever in, 1029 ;
hemopty-

sis in, 1026
;

insanity in, 1029
;
joint afiec-

tions in, 1028; mental symptoms of, 1028;

metabolism in, 1029
;
metallotherapy in, 1025

;

non-convulsive forms of, 1023
;
paralysis in,

1023; special senses In, 1026; stigmata in,

344, 1028 ;
traumatic, 1035 ; treatment of,

1030 ; visceral manifestations of, 1026.

Hysterical angina pectoris, 693.

Hystero-epilepsy, 1007, 1022.

Hysterogenic points, 1025.

Ice-cream, poisoning by, 1071.

Ice, typhoid bacillus in, 4.

Ichthyosis lingualse, 356.

Ichthysmus, 1071 ;
paralyticus, 1072.

Icterus (see Jaundice), 457 ; acute febrile, 286 ;

gravis, 459
;
neonatorum, 459.

Idiocy in infantile hemiplegia, 960.

Idiopathic anasmia of Addison, 726.

Idiopathic intermittent fever, 129.

Ileo-caecal region, in typhoid fever, 24 ; in ap-

pendicitis, 4^6; in primary tuberculosis of

bowel, 262.

Ileus (see Stbanoclation of Bowel), 443.

Imbecility in infantile hemiplegia, 960.

Imitation in chorea, 987.

Impetigo, contagious, and vaccination, 65.

Impetigo, contagious, and ulcerative stomatitis,

352.

Impotence, in diabetes, 827 ; in locomotor ataxia,

907.

Incarceration of bowel, 443.

Incoordination, of arms, 906 ; of legs, 906.

Indians, American, chorea in, 985 ;
consump-

tion in, 204
;
small-pox among, 51.

Indicanuria, 776.

Infantile, convulsions, 999; paralysis, 892;

scurvy, 341.

Infantilism, 190.

Infarcts, hiemorrhagic, in typhoid fever, 21

;

pyEeraic, 130.

Infection, definition, 126.

Infectious diseases, 1 ;
multiple neuritis in,

837.

Inflation of bowel for intussusception, 450.

Influenza, 92 ;
diagnosis of, 93

;
etiology of, 92

;

symptoms of, 92 ; treatment of, 94 ;
complica-

tions of, 92.

Infusoria, parasitic, 1082.

Inhalation pneumonia (see Aspiration Pneu-
monia), 571.

Injection, intravenous, of milk, 138 ; intra-

venous, of salines in diabetes, 330 ; subcu-

taneous, of salines in cholera, 138.

Inoculation, against small-pox, 50, 58
;

pro-

tective, in cholera, 138
;
preventive, in hydro-

phobia, 179; preventive, in pneumonia, 547
;

preventive, in yellow fever, 143 ; tuberculosis

transmitted by, 208.

Insanity, post-febrile, 28 ; in small-pox, 59.

Insanity, relation of drink to, 1058 ; relations

of chronic phthisis to, 250 ; relation of heart-

disease to, 642.

Insects, parasitic, 1108.

Insolation, 1073.

Insular sclerosis, 965.

Intention tremor (see Volitional Tremor).

Intermittent claudication, 091.

Intermittent fever, 163 ; forms of (see Feveb).

Intermittent hepatic fever, 469.

Intermittent hydrarthrosis, 1028.

Internal capsule, lesions of, 925.

Internal carotid artery, blocking of, 952.

Intestinal casts, 422.

Intestinal coils, tumor formed by, 259.

Intestinal obstruction, 443.

Intestines, diseases of, 414
;
actinomycosis of,

283 ; dilatation of, 454.

Intestines, haemorrhage from, in typhoid fever,

9, 23 ; in dysentery, 146, 150 ; in tuberculosis

of bowel, 262 ; in intussusception of, 449 ; in

ulceration of, 424.

Intestines, infarction of, 455 ; intussusception

of, 444, 449
;
invagination of, 444 ; miscel-

laneous affections of, 454 ; new growths in,

445.

Intestines, obstruction of, 443, 501
;
acute, 446

;

by enteroliths, 446
;
by foreign bodies, 440

;

by gall-stones, 446.

Intestines, perforation of, in typhoid fever, 8.

Intestines, primary tuberculosis of, 261 : stran-

gulation of, 443, 449 ; strictures and tumors
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of, 445 ; twists and knots in, 445 ; ulcers of,

423.

Intoxication, definition of, 127.

Intoxications, 1057.

Intussusception, 444, 449.

Invagination, 444
;
post-mortem, 444.

Invoree type of temperature, in tuberculous

meningitis, 219 ; in typhoid fever, 15.

Iodide eruptions, 202.

Iridoplcgia, 850
;
accommodative, 850 ;

reflex,

850.

Iritis, syplillitic, 187, 190.

Itch, 1107.

Itching, of feet in gout, 316; of eyeballs in

gout, 81(i ; of skin in Bright's disease, 795

;

of skin in jaundice, 457.

Itch insects, 1107.

Ixodes ricinus, 1107.

Jacksonian epilepsy, 832, 1007.

Japan, Beri-beri in, 838 ; endemic fluke dis-

ease in, 1082.

Jaundice, black, 457
;
catarrhal, 463 ; choluria

in, 458 ; from cirrhosis of liver, 477, 478 ;
epi-

demic form of, 464
;
febrile, 286 ; from acute

yellow atrophy, 459 ; from cancer of liver,

488 ; from gall-stones, 467, 469 ; hffimatoge-

nous, 457
;
hepatogenous, 457 ; in pneumonia,

558
; purpura in, 343, 458 ; in WeiVs disease,

286
;
malignant, 459 ; of the new-born, 459

;

non-obstructive, 458
;
obstructive, 457 ; xan-

thelasma in, 457 ; in yellow fever, 141.

Jaw clonus, 921.

Jigger, 1109.

Johns Hopkins Hospital, statistics of tubercu-

losis at, 204, 207.

Joints (see Arthritis).

Jumpers, 997.

" June cold," 515.

Keloid of Addison, 1048.

Keratitis, in small-po.x, 60 ;
interstitial, of in-

herited syphilis, 190.

Keratosis follicularis, 1081.

Keratoses mucosse oris, 356.

Kidney, diseases of, 758 ;
amyloid or larda-

ceous disease of, 798 ; anomalies in form and

position of, 758 ; cancer of, 811 ; cardiac,

763 ;
circulatory disturbance in, 762 ; cir-

rhosis of, 790; congenital cystic, 813; con-

gestion of, 762; contracted, 790; cyanotic

induration of, 763; cystic disease of, 813;

echinococcus of, 1105
;

fused, 758
;

gouty,

790
;
granular, 790 ;

horseshoe, 758 ;
large

white, 787, 788 ;
movable, 758.

Kidney, removal of, for cancer, 812 ; for mov-

able kidney, 761.

Kidney, rhabdo-myoma of, 811 ; sarcoma of,

811 ;
scrofulous, 265, 800 ; small white kid-

ney, 788
;
surgical kidney, 800

;
syphilis of,

198; tuberculosis of, 264; tumors of, 811;
unsymmetrical, 758.

Klebs-Loefflei- bacillus, 105.

Knee-jerk, loss of, in ataxia, 905 ; in diphtheria,

116.

Koch treatment of tuberculosis, 264.

Kopftetanus of Rose, 182.

Labyrinthine disease, 860, 861.

" Lacing" liver, 491.

Lacunar tonsillitis, 361.

" Ladder pattern," 448.

La grippe, 92.

Lamblia intestinalis, 1082.

Landry's paralysis, 896.

Lardaceous degeneration (see Amyloid).

LarviB of flies, diseases caused by (myiasis),

1109.

Laryngeal crises, 907.

Laryngismus stridulus, 520.

Laryngitis, acute catarrhal, 518
;
chronic, 519

;

(Edematous, 519; spasmodic, 520; syphilitic,

523 ;
tuberculous, 521.

Larynx, diseases of, 518, 864 ; adductor paral-

ysis of, 865 ; anaBsthesia of, 866 ; hypersesthe-

sia of, 866
;
paralysis of abductors of, 864

;

spasm of the muscles of, 866 ; unilateral ab-

ductor, paralysis of, 865.

Latah, 997.

Lateral sclerosis, primary, 898
;
amyotrophic,

919.

LateritiouB deposit, 773.

Lathyrism, 1072.

Lavage, 383 ; in dilatation of stomach, 393 ; in

gastric ulcer, 401.

Lead, colic, 1065 ; in the urine, 1064.

Lead-palsy, 1065 ; localized forms of, 1065.

Lead-pipe contraction, 900.

Lead-poisoning, 1063; acute, 1064; arterio-

sclerosis in, 1066; cerebral symptoms in,

1066; chronic, 1064 ; convnlsions from, 1066;

gouty deposits in, 1066 : treatment of, 1066.

Lead-workers, prevalence of gout in, 310.

Leichen-tubercle, 208.

Leontiasis ossea, 1047.

Lepra alba, 279.

Lepra mutilans, 279.

Leprosy, 277 ;
anajsthetic, 279 ; bacillus leprae

in, 279
;
contagiousness of, 278

;
diagnosis of,

280 ;
etiology of, 277 ;

macular form of, 279

;

morbid anatomy of, 279 ; treatment of, 280

;

tubercular, 279.

Leptomeningitis, acute, 883, 933 ;
chronic, 884,

937 ; in Bright's disease, 934 ;
infantum, 934,

935 ; in pneumonia, 934.

Leptothrix in mouth, 284.

Lcptus autumnalis, 1107.

Lcucin, 461.
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Leucocytes, varieties of, 737; relation to uric

acid, 312.

Leucocytosis, in anaainia, 722, 730; chlorosis,

725 ;
cerebro-spinal meningitis, 99

;
diph-

theria, 113; empyema, 598; erysipelas, 125;

Hodghiri's disease, 744; leukaimia, 738; ma-

laria, 171 ;
measles, 84; pyaemia, 131; pneu-

monia, 554, 560; pleurisy, 596; rheumatic

fever, 294 ; scarlet fever, 78 ; stomach cancer,

407; tuberculosis (acute), 220; tuberculosis

(chronic pulmonary), 248; typhoid fever,

18, 34.

Leucoderma, 753, 1048.

Leucomaines, 1069.

Leucomata, 187.

Leukffimia, 733
;
lymphatic, 740 ; blood in, 737 ;

congenital, 734 ; definition of, 733
;
diagnosis

of, 740 ;
etiology of, 734 ;

heredity in, 734 ; in

animals, 734; in pregnancy, 734; morbid

anatomy of, 734; myelogenous, 735; prog-

nosis of, 741 ;
spleno-medullary, 736

;
symp-

toms of, 736 ; treatment of, 741.

Leukoplakia buccalis, 356.

Leyden's crystals, 534, 537.

lAchiheiiri's schema, 927.

Lienteric diarrhoea, 416.

Life assurance, and albuminuria, 770 ; and

syphilis, 202.

Lightning pains in ataxia, 905.

Lineae atrophicas, 17.

Lingual corns, 356.

Lipaciduria, 777.

Lipasmia, 322, 326.

Lipothymia, 500.

Lipuria, 777.

Lips, tuberculosis of, 260 ; chancre of, 184.

Lissauer's zone, 904.

Lithaamia, 772, 773.

Lithsemic stale, 315.

Lithiasis, 773.

Lithic-acid diathesis, 772.

Lithuria, 772.

Liver, abscess of, 480 ;
actinomycosis of, 283

;

acute yellow atrophy of, 459
;
amyloid, 490

;

ancemia of, 461
;
angioma of, 487

;
cardiac,

462 ; anomalies in form and position of, 491.

Liver, cirrhosis of, 474 ; ascites in, 477 ; atro-

phic, 475 ;
fatty, 475

;
Glissonian, 475 ; haam-

orrhagc from stomach in, 477
;
hypertrophic,

475, 478; in tuberculosis, 263; in children,

474; jaundice in, 477; toxic symptoms in,

477 ; with cancer, 486.

Liver, cysts of, 487 ;
fatty, 489

;
gummata of,

1 95 ;
hcpato-phlebotomy in congestion of, 462

;

hydatids of, 1103
;
hyperemia of, 461 ; infarc-

tion of, 463 ; melano-sarcoma of, 487 ; new
growths in, 485; nutmeg, 462; passive con-

gestion of, 461
;

periodical enlargement of,

461
;
primary cancer or, 486

;
psorospermiasis

of, 1080; pulsation of, 462; sarcoma of, 487;

secondary cancer of, 486; syphilis of, 195;

tuberculosis of, 263 ; in typhoid fever, 9, 25.

Liver, diseases of, 457.

Liver dulness, obliteration of, in perforative

peritonitis, 24, 500.

Liver, movable, 491.

Liver, new growths in, 485.

Living skeletons, 921.

Lobar pneumonia, 545.

Lobsteiri's cancer, 812.

Localization, cerebral, 821
;
spinal, 819.

Localized peritonitis, 433, 502.

Lock-jaw, 180.

Lock-spasm, 1018.

Locomotor ataxia, 902 ;
diagnosis of, 908 ; eti-

ology of, 902; gastric crises in, 907; hemi-

plegia in, 908 ; morbid anatomy of, 903

;

paresis in, 908
;
prognosis of, 909 ; rectal crises

in, 907 ; relation of syphilis to, 903
;
reputed

cures of, 909
;
symptoms of, 905 ; treatment

of, 909.

Long thoracic nerve, affections of, 874.

Loose shoulders, 1052.

LoreMs operation, 715.

Louis' law, 212.

Lucilia macellaria, 1109.

Ludwigh angina, 361.

Lues venerea (syphilis), 184.

Lumbago, 303.

Lumbar plexus, lesions of, 876.

Lumbar puncture of Quincke, 937, 979.

Lung, abscess of, 586 ; causes of, 586
;
embolic,

586 ;
etiology of, 586

;
symptoms of, 586.

Lung, actinomycosis of, 283 ; albinism of, 580
;

brown induration of, 538 ; cancer of, acute,

591 ; carnitication of, 572; cirrhosis of, 566.

Lung, diseases of, 537 ;
stones, 236.

Lung fever, 545.

Lungs, congestion of, 537 ;
active, 537 ; acute

haemorrhagic, 538
;
hypostatic, 539 ; mechan-

ical, 538 ;
passive, 538.

Lungs, echinococcus of, 1105.

Lungs, gangrene of, 584 ; abscess of brain in,

585, 975 ; causes of, 584 ;etiology of, 584 ; mor-

bid anatomy of, 584; symptoms and course

of, 585 ; treatment of, 585.

Lungs, new growths in, 590 ; in cobalt-miners,

590
;
physical signs of, 591 ;

diagnosis of, 591.

Lungs, hsemorrhagic infarction of, 542 ; osdenia

of, 539
;
splenization of, 589, 572; syphilis of,

193 ; tuberculosis of, 228.

Lupinosis, 1072.

Lymphadenitis, general tuberculous, 226
; local

tuberculous, 226
;
simple, 611

;
suppurative,

611.

Lymphadenoma, general, 742.

Lymph-scrotum, 1093.

Lymph, vaccine, 67.
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Lymph vessels, dilatation of, 1098.

Lyssa, 177.

Lyssophobia, 180.

Macular syphilide8,187.

Main en griife 882, 921.

Maize, poisoning by (pellagra), 1073.

Malarial fever, 155 ; accidental and late lesions

of, 162 ;
ffistivo-autumnal, 167

;
algid form of,

170 ; comatose form of, 169 ; continued and

remittent form of, 107 ;
description of the

paroxysm in, 168; diagnosis of, 171 ;
etiology

of, 155
;
geographical distribution of, 155

;

hffimorrliagic form of, 170
;
intermittent, 163

;

malarial cachexia, 161, 170; meteorological

conditions influencing, 157 ; morbid anatomy

of, 161
;
pernicious, 161, 169 ;

pneumonia in,

163; quartan, 167; quotidian, 167 ; season in,

156
;
speciflc germ of, 157 ; telluric conditions

influencing, 156
;
tertian, 167 ; treatment of,

172.

Malignant jaundice, 459.

Malignant oedema, 175 ;
pustule, 175.

Malignant purpuric fever, 96.

Mallein, 282.

Malta fever, 287.

Mammary glands, hypertrophy in tuberculosis,

250 ; in hysteria, 1024 ; tuberculosis of, 267.

Mammitis, chronic interstitial, in tuberculosis,

250, 267.

Mania a potu, 1059.

Mania, BelPs, 980.

Marantic thrombi, 956.

Marine Hospital Service, statistics of malaria

in, 155.

Marriage, question of, in hasmophilia, 350 ; in

syphilis, 202 ; in tabes dorsalis, 910 ; in tu-

berculosis, 268.

Marrow of bones, in small-pox, 53 ; in leukae-

mia, 735 ; in pernicious anaemia, 728.

Masque des femmes enceinte, 749.

Mastication, spasm of the muscles of, 854.

McBuTney's tender point, 436.

Measles, 81 ;
complications and sequel® of, 83

;

contagiousness of, 81 ;
desquamation in, 82

;

diagnosis of, 84 ;
eruption in, 82

;
etiology

of, 81 ;
German, 85 ; morbid anatomy of, 81

;

period of incubation in, 81 ;
prognosis of, 84

;

symptoms of, 81 ; treatment of, 84.

Measly meat, examination of, 1098.

Meat, poisoning by, 1069 ; tuberculous infection

by, 211
;
inspection of, for triohinee, 1086.

MeckePs diverticulum, 448.

Median nerve, aff'ections of, 875.

Mcdiastino-pericarditis, indurative, 614.

Mediastinum, afiections of, 611 ; abscess of,

613 ; tumors of, 612 ; cancer of, 612 ;
diagnosis

of, 613; emphysema of, 615; pleural eifusion

in, 613; sarcoma of, 612; symptoms of, 612.

Mediterranean fever, 287.

Medulla oblongata, tumors of, 978.

Megalo-cephalie, 1047.

Megalocytes, 729.

Megastrie, 890.

Meliena, in duodenal ulcer, 400; in typhoid

fever, 28; in tuberculosis of bov?els, 262;

neonatorum, 848.

Melano-sarcoma of liver, 487.

Melanuria, 776.

Melasma suprarenale, 749.

Meniere's disease, 861.

Meningeal hremorrhage, 941 ; in birth palsies,

961.

Meninges, affections of, 881, 932.

Meningitis, acute, spinal, 888 ; in erysipelas,

124, 125; in gout, 316; in typhoid fever,

10, 26
;
occlusive, 934

;
posterior, 979 ;

serosa,

978
;

syphilitic, 191 (see also Leptoslenin-

QiTis, 883) ;
tuberculous, 221.

Meningo-encephalitis, chronic difi'use, 966 ; tu-

berculous, 222.

Mercurial, tremor, 984 ;
stomatitis, 855.

'

Merycismus, 888.

Mesenteric artery, aneurism of, 455 ; embolism

of, 455.

Mesenteric glands, tuberculosis of, 228 ; tuber-

culous tumors of, 260 ; in typhoid fever, 9.

Mesenteric veins, diseases of, 455.

Mesentery, chylous cysts of, 456 ;
affections of,

454.

Metallic, echo, 610
;
tinkling, 247, 610.

Metallotherapy, 1025.

Metastasis in mumps, 87.

Metastatic abscesses, 130.

Metatarsalgia, 1016.

Meteorism in typhoid fever, 23 ;
treatment of,

41.

Micrococci, in dengue, 94 ; in Malta fever, 288

;

in vaccine virus, 64.

Micrococcus lanceolatus, 545, 546, 573, 681.

Micrococcus melitensis, 288.

Microcytes, 729.

Micromelia, 383.

Middle cerebral artery, embolism and throm-

bosis of, 952.

Migraine, 1011 ; treatment of, 1012.

Miliary abscesses in typhoid fever, 9.

Miliary aneurism, 941.

Miliary fever, 289 ;
epidemics of, 289.

Miliary tubercle, 214 ;
tuberculosis, acute, 217

;

tuberculosis, chronic, 285.

Milk, and scarlet fever, 71 ; and typhoid fever,

5; products, poisoning by, 1071; sickness,

287 ; tuberculous infection by, 210.

Mind-blindness, 928.

Mind-dcafness, 929.

Miner's, anasmia or cachexia, 1090: lung, 587;

nystagmus, 850 ; sarcoma of lung, 590.
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Mitchell, Weir, treatment in hysteria, 1031.

Mitral incompetency, 645
;

diagnosis of, 649

;

etiology of, 645; morbid anatomy of, 645;

physical signs of, 648 ;
symptoms of, 647.

Mitral stenosis, 649 ; chorea and, 649 ;
etiology

of, 649 ; morbid anatomy of, 650 ; physical

signs of, 651
;

presystolic murmur in, 651

;

rheumatism and, 649 ;
symptoms of, 651.

i|oist sounds, 246.

Molluscum contagiosum, parasites in, 1081.

Monoplegia, 831, 924 ;
facial, 855 ; in hysteria,

1023 ; in traumatic neuroses, 1037.

Montaigne on renal colic, SOS.

Montreal General Hospital, autopsies in diph-

theria, 109 ; in typhoid fever, 6 ; death-rate

from typhoid fever at, 35. Statistics, of apex

lesions in 1,000 autopsies, 271 ; of dysentery,

145 ; of heemorrhagic small-pox, 56 ; of pneu-

monia, 561 ; of rheumatic fever, 292 ; of ty-

phoid fever, 3.

Montreal small-pox epidemic lS85-'86, 60, 69.

Morbilli hremorrhagici, 88.

Morbus caeruleus, 697.

Morbus, coxse senilis, 306, 308
;
errorum, 1108

;

maculosus, 843.

Morbus maculosus neonatorum, 347.

Morphia habit, 1061 ; treatment of, 1062.

Morphinism, 1061.

Morphiomania, 1061.

Morphoea, 1048.

Mortality, in cerebro-spinal meningitis, 102;

in pneumonia, 561 ; in typhoid fever, 35 ; in

whooping-cough, 91 ; in yellow fever, 142.

Mortoii's painful foot, 1016.

Morvari's disease, 913.

Mosquitoes, relation of, to filaria disease, 1092.

Motor, nuclei, chronic degeneration of, 919.

Mountain, amemia, 1090
;
fever, 288

;
sickness,

288.

Mouth-breathing, 364.

Mouth, diseases of, 351
;
dry. 357

;
putrid sore,

352.

Movable kidney, 758 ; dilatation of stomach in,

760
;
symptoms of, 760 ; treatment of, 761.

Movable liver, 491.

Mucous colitis, 422.

Mucous patches, 187.

Muguet, 353.

" Mulberry " calculi, 806.

Multiple gangrene, 1042.

Multiple sclerosis, 965.

Mumps, 86, 857.

Munich Pathological Institute, statistics of au-
topsies in typhoid fever at, 6 ; of tuberculosis
in children at, 254.

Munich, reduction of typhoid mortality in, 35.

Murmur, in aneurism, 710; brain, 835 ; cardio-
respiratory, 247 ; in congenital heart-diseasc,
698; Flinfe, 640

;
htemic, 725; in endocar-

ditis, 629 ; in lung cayity, 247 ; in subclavian

artery in phthisis, 247 ; in valvular disease,

640, 644, 648, 651, 654.

Musca domestica, 1110 ; M. vomitoria, 1109.

Muscle callus in sterno-mastoid in infants, 868.

Muscles, diseases of, 1050 ; degeneration of, in

typhoid fever, 11, 30.

Muscular atrophy, forms of, 1051
;
heredity in,

1051
;
atrophic and hypertrophic varieties,

1052; infantile form, 1052; juvenile type,

1053
;
progressive neural form, 1054

;
pero-

neal type, 1054.

Muscular atrophy, progressive spinal, 919 ; eti-

ology of, 920
;
hereditary influence in, 920

;

morbid anatomy of, 920
;
symptoms of, 921.

Muscular contractures in hysteria, 1023.

Muscular exertion, coma after, 781.

Muscular exertion in heart-disease, 687, 674.

Muscular rheumatism, 303.

Musculo-spiral paralysis, 874.

Musical faculty, loss of, in aphasia, 929.

Musical murmurs, 644, 698.

Mussel poisoning, 1071.

Myalgia, 303.

Mycosis intestinalis, 176.

Mycotic gastritis, 877.

Myelin degeneration of alveolar cells, 525.

Myelitis, acute, 889 ; acute central, 890 ; acute

transverse, 891 ;
compression, 914 ; in measles,

84 ; of anterior horns, 892 ; reflexes in, 891
;

transverse, of cervical region, 892
;
syphilitic,

191, 198.

Myelocytes, 788.

Myelogenous leukfemia, 785.

Myiasis, 1109 ; of nostrils and of ears, 1109 ; ot

vagina, 1109
; cutaneous, 1109.

Myocarditis, 676 ; acute interstitial, 676
;
fibrous,

676 ; in rheumatism, 296
;
prognosis of, 680

;

segmenting, 20, 677
;
symptoms of, 678

;

in syphilis, 197 ; in typhoid fever, 19 ; treat-

ment of, 680.

Myocardium, diseases of, 675 ; lesions of, due
to disease of coronarj' arteries, 675.

Myoclonia, 1055.

Myoclonies, 1056.

Myopathies, the primary, 1051
;
diagnosis of,

1053.

Myositis, 1050 ; ossificans progressiva, 1050.

Myotonia congenita, 1054.

Myotonic reaction of Urb, 1055.

Myriachit, 997.

Mytilotoxin, 1071.

Myxoedema, 754; acute, 755
;
congenital form,

754
;
operative, 755.

Nails, in typhoid fever, 17 ; in phthisis, 250.

Nasal diphtheria, 113.

Naso-pharyngeal obstruction, 304.

Neapolitan fever, 287.
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Neck, cellulitis of, 361.

Necrosis, acute, of bone, 297 ; in typhoid fever,

29.

Necrosis, antEmic, 675.

Necrosis in tubercle, 215.

Nematodes, diseases caused by, 1083.

Nematoid worms in the common duct, 471.

Nephralgia, 1016.

Nephritis, 782 ;
acute, 782 ; after diphtheria,

115 ;
chronic, 787 ; chronic hsemorrhagic,

789.

Nephritis, chronic interstitial, 790 ;
diagnosis

of, 795
;
etiology of, 790

;
haemorrhages in,

795 ; increased tension in, 794 ; morbid anat-

omy of, 791; prognosis of, 796; relation of

heart hypertrophy to, 792
;
symptoms of,

793 ; treatment of, 796 ; urine in, 793 ; vomit-

ing in, 795.

Nephritis, chronic parenchymatous, 788; con-

secutive, 799 ; in erysipelas, 125 ; in chronic

suppuration, 788 ; in malaria, 163, 788 ; in

scarlet fever, 75 ; in typhoid fever, 29.

Nephritis, lymphomatous. 29
;
suppurative, 800.

Nephrolithiasis, 806
;
symptoms of, 807.

Nephro-phthisis (see Kidney, TuBEBonLosis

or).

Nephroptosis, 758.

Nephrorrhaphy, 761.

Nephrotomy, 803.

Nephro-typhus, 29.

Nerve-fibres, inflammation of. 833.

Nerve-root symptoms, 914.

" Nerve-storms," 1012.

Nerves, diseases of, 833 ; diseases of cranial,

840 ; diseases of spinal, 871.

Nerves, lesions of, 874; anterior crural, 876;

circumflex, 874 ; external popliteal, 877 ;
glu-

teal, 876 ; internal popliteal, 877 ;
long tho-

racic, 874 ;
median, 875 ;

musculo-spiral, 874

;

obturator, 876; sciatic, 876; small sciatic,

876 ;
ulnar, 875.

Nervous diarrhoea, 415, 1027.

Nervous dyspepsia, 886.

Nervous system, diseases of, 816.

Nettle rash (see Urticaria).

Neuralgia, 1013 ; causes of, 1013 ; cervico-bra-

chial, 1014; cervico-oceipital, 871, 1014; in-

fluence of malaria in, 1013 ;
intercostal, 1015

;

lumbar, 1015 ; ofnerves offeet, 1015
;
phrenic,

1015
;
plantar, 1015 : reflex irritation in, 1013

;

treatment of, 1016
;
trifacial, 1014 ;

visceral,

1016.

Neurasthenia, 1032; etiology of, 1032; symp-

toms of, 1033 ;
traumatic, 1035 ; treatment of,

1039.

Neuritis, 833 ;
arsenical, 837 ;

fascians, 834 ; in-

terstitial, 833; lipomatous, 884; localized,

888,834; parenchymatous, 834; multiple, 883,

835; alcoholic, 836; diagnosis of, 888; en-

demic, 838 ; in diphtheria, 116 ; in chronic

phthisis, 249 ; in the infectious diseases, 837
;

in typhoid fever, 27
;
recurring, 836 ; satur-

nine, 837
;
traumatic, 835 ; treatment of, 889

;

optic, 844.

Neuroglioma, 970.

Neuroma, plexiform, 840.

Neuromata, 839.

Neurons, 816.

Neuroses, occupation, 1017.

Neutrophiles, 738.

New-born, hsemorrhagic diseases of, 347.

New growths in the bowel, 445.

Night-blindness, 843 ; in scurvy, 340.

Night-sweats in phthisis, 245; treatment of,

276.

Night-terrors, 866.

Nipple, PageVs disease of, 1081.

Nitric-acid test for albumin, 769.

Nits, 1108.

Nodding spasm, 870.

Nodes, Ileberden^s, 306.

Nodes, symmetrical, in congenital syphilis, 190.

Nodules, rheumatic, 297.

Noma, 354; in scarlet fever, 77; in typhoid

fever, 30, 82.

Normoblasts, 729.

Nose, bleeding from (see Epistaxis), 516.

Nose, diseases of, 512.

Nose-bleeding in typhoid fever, 11.

Nucleo-albumin, 769.

Nummular sputa in phthisis, 240.

Nurse's contracture of Trousseau, 1019.

Nutmeg liver, 462.

Nyctalopia, 843 ; in scurvy, 340.

Nystagmus, 850; in Friederich^s ataxia, 912 \ in

insular sclerosis, 966 ;
of miners, 850.

Obesity, 1077.

Obsession, 997.

Obstruction of bowels, 443 ; acute, 446 ;
chronic,

447.

Obturator nerve, 876.

Occipital lobes, tumors of, 972.

Occupation neuroses, 1017.

Ocular palsies, treatment of, 853.

Oculo-inotor paralysis, recurring, 849.

Odor, in small-pox, 68 ; in typhoid fever, 17.

CEdema, angio-neurotic, 1043; collateral, in

lungs, 540 ; febrile purpuric, 345 ;
hereditary,

1044; of lungs, 539 ;
malignant, 175; of

brain in uroimia, 770, 940.

(Edematous laryngitis, 519.

OertePs method in obesity, 681, 1078.

OSsophageal bruit, 871.

OSsophago-pleuro-cutaneous fistula, 373.

tEaophagismus, 870.

CEsophagitis, acute, 869 ;
chronic, 870.

CEsophagus, diseases of, 369 ; cancer of, 372;
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dilatations of; 373; diverticula of, 873; pa-

ralysis of, 370; post-mortem digestion of,

378
;
rupture of, 373

;
spasm of, 370 ; stric-

ture of, 371 ;
syphilis of, 197 ; tuberculosis of,

261.

Oiidium albicans, 353.

Olfactory nerve, 840.

Omentum, tuberculous tumor of, 259 ; tumor
of, in cancer, 507.

Oraodynia, 304.

Onomatomania, 997.

.Onychia, in arthritis deformans, 807 ; in loco-

motor ataxia, 907
;
syphilitic, 187, 189.

Operation se, effects of, in epilepsy, 1011.

Operation, tuberculosis after, 213.

Ophthalmia, gonorrheal, with arthritis, 298.

Ophthalmoplegia, 852; externa, 852; interna,

853.

Opisthotonos, cervical, in infants, 934; in

tetanus, 182.

Opium, poisoning, diagnosis from uraemia, 781

;

habit, 1061
;
smoking, effects of, 1061.

Optic nerve atrophy, 844; hereditary, 844; in

ataxia, 905
;
primary, 844

;
secondary, 844.

Optic nerve and tract, diseases of, 841, 844.

Optic neuritis, 844 ; in abscess of brain, 975

;

in brain-tumor, 971 ; in tuberculous menin-
gitis, 224.

Orcliitis, in malaria, 171 ; in mumps, 87 ; inter-

stitial, in syphilis, 198 ; in typhoid fever, 29
;

in variola, 53
;
parotidea, 87 ; tuberculous,

266 ; value of, in diagnosis, 266.

Oriental plague, 144.

Orthotonos, in tetanus, 182.

Osteitis deformans, 1047.

Osteo-arthropathy, hypertrophic pulmonary,
1047.

Osteo-myelitis simulating acute rheumatism,
297.

Otitis media, in typhoid fever, 28 ; in scarlet

fever, 77.

Ovaries, tuberculosis of, 266.

Over-exertion, heart affections due to, 674.

Oysters and typhoid fever, 5.

Oxalate-of-lime calculus, 806.

Oxaluria, 774.

Oxygen, inhalations of, in diabetic coma,
330.

Oxyuris vermicularis, 1084.

Oysters, poisoning by, 1071; and typhoid
fever, 5.

Ozsena, 514.

Pachymeningitis, 982.

Pachymeningitis cervicalis hypertrophica, 882.

Pachymeningitis hoemorrhagica, of cerebral
' dura, 932; of spinal dura, 881.

PageVi disease of the nipple, 1081.

Palate, paralysis of, in diphtheria, IIG; in fa-

cial paralysis, 857 ;
perforation of, in scarlet

fever, 77.

Palate, tuberculosis of, 261.

Palpable kidney, 758.

Palpitation of heart, 684.

Palsies, cerebral, of children (see Hemiplegia
OF CniLDREIf), 958.

Palsy, lead, 1065.

Paludism (see Malarial Fever), 155.

Pancreas, diseases of, 492.

Pancreas, cancer of, 496 ; lesions of, in diabe-

tes, 322
;

cysts of. 495
;
haemorrhage into,

492 ; influence of, in diabetes, 321.

Pancreatic diabetes, 323
;
calculi, 497.

Pancreiititis, acute haemorrhagic, 493
;
chronic,

495 ; fat necrosis in, 494
;
gangrenous, 495

;

suppurative, 494.

Papillitis, 844.

Pareesthesia (numbness and tingling), in neu-
ritis, 836 ; in locomotor ataxia, 906 ; in tumor
of brain, 972 ; in primary combined sclerosis,

902.

Parageusis, 863.

Paralysis, acute ascending, 896 ; acute spinal,

of adults, 896
;
acute, of infants, 892

;
agitans,

982; alcoholic, 836; BeWa^ 855; bulbar,

acute, 922 ; chronic progressive, 928 ; of blad-

der, in myelitis, 890; of brachial plexus,

873 ;
in chorea, 990 ; of circumflex nerve,

874 ; crossed or alternate, 925, 946 ;
" crutch,"

874; Cruveilhier''8, 919; diver';s, 888; of-

diaphragm, 872 ; after diphtheria, 116 ; Du-
chenne's, 922; following epilepsy, 1006; of
facial nerve, 855; of fifth nerve, 853; of
fourth nerve, 850

;
general, of the insane,

966 ;
of hypoglossal nerve, 870

;
hysterical,

1023
;
infantile, 892

;
labio-glosso-laryngeal,

922
;
Landn/s, 896 ; of laryngeal abductors,

864; of adductors, 865; in lateral sclerosis,

898 ; from lead, 1065 ; in locomotor ataxia,

908 ; of long thoracic nerve, 874 ; in menin-
gitis, 228, 936; of median nerve, 875; of

musculo-spiral nerve, 874; of oculo-motor

nerves, 849 ; of olfactory nerve, 841
;
period-

ical, 1039 ; in progressive muscular atrophy,

921
;
radial, 874 ; of rectum, in myelitis, 890

;

of recurrent laryngeal nerve, 864
;
secondary

to visceral disease, 835 ; of sixth nerve, 851

;

of third nerve, 849 ; of ulnar nerve, 875 ; of
vocal cords, 864.

Paramyoclonus multiplex, 1055.

Paraphasia, 9.30.

Paraplegia, from alcohol, 886 ; from anojmia of
spinal cord, 886 ; from compression of cord,

914; dolorosa, 916; from haimorrhage into
cord, 887 ; from ergotism, 1072

;
hereditary

form of, 900
;
hysterical, 1028 ; in lathyrism,

1072
;
from myelitis, 890 ; in pellagra, 1073

;

spastic, 898, 962; spastica cerebralis, 900;
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from spinal caries, 914 ;
syphilitic, 898 ; from

tumor of the cord, 918 ; in tabes, 908.

Pavnplegie llasque, 898.

Parasites, diseases due to animal, 1080.

Parasitic gastritis, 377.

Parasitic stomatitis, 353.

Parasyphilitic affections, 188, 967.

" Parchment crackling " in rickets, 333.

Parenchymatous nephritis, 788.

Parieto-occipital region, brain tumors in, 972.

" Paris green," poisoning by, 1067.

Parkinsoii's disease, 982.

Parosmia, 840.

Parotid bubo, 357.

Parotitis, epidemic, 86 ; deafness in, 87 ; delir-

ium in, 87 ;
chronic, 358 ; orchitis in, 87

;
spe-

cific, 358.

Parotitis, symptomatic, 357 ; after abdominal

section, 358 ; in pneumonia, 558 ; in typhoid

fever, 21 ; in typhus fever, 46.

Paroxysmal hasmoglobinuria, 766.

Parrofs ulcers, 353.

Patellar-tendon reflex (see Knee-jebk).

Pectoriloquy, 247.

Pediculi, 1108 ; relations of, to taehe bleuatre,

16, 1108.

Pediculosis, 1108.

Pediculus capitis ; P. corporis, 1108.

Peliomata, 16.

Peliosis rheumatica, 344 ; in chorea, 992.

Pellagra, 1073.

Pelvis of kidney, affections of (see Pyelitis),

Pemphigoid purpura, 344.

Pemphigus neonatorum, 189.

Pennsylvania Hospital, 1073, 1076.

Pennsylvania Institution for Peeble-minded

Children, 958, 1002.

Pentastomes, 1106.

Peptic ulcer, 394; dyspepsia in, 397; htemor-

rhage in, 397
;
pain in, 397 ;

tenderness on

pressure in, 397.

Peptones in the urine, tests for, 770.

Peptonuria, 770.

Perforating nicer of foot, 907.

Perforation of bowel in dysentery, 152 ; in ty-

phoid fever, 8, 24.

Periarteritis, gummatous, 198
;
nodosa, 719.

Pericardial friction, 618.

Pericarditis, 616; acute plastic, 617; acute

tuberculous, 256 ;
aphonia in, 620 ; chronic

adhesive, 624; chronic tuberculous, 257 ;
de-

lirium in, 621 ;
diagnosis of, 619, 622 ;

dyspha-

gia in, 620 ;
epidemics of, 617 ;

epilepsy in,

621 ; from extension of disease, 617 ; from

foreign body, 616 ; in chorea, 991 ;
in foetus,

617 ; in gout, 316 ; in rheumatism, 295 ;
hosm-

orrhaKic,257, 620
;
hyperpyrexia in, 618, 621

;

physical signs of, 618, 621; primary, 616;

prognosis of, 622
;
pulsus paradoxus in, 620 ;

secondary, 616
;
symptoms of, 618, 620 ; treat-

ment of, 623 ; with effusion, 619.

Pericardium, adherent, 624 ; Friedreich''s sign

in, 625.

Pericardium, diseases of, 616 ; tuberculosis of,

256 ; air in, 626.

Perichondritis, laryngeal, in typhoid fever, 25
;

in tuberculosis, 522.

Perihepatitis, 475, 505.

Perinephric abscess, 814.

Periodical paralysis, 1089.

Periosteal cachexia, 341.

Peripheral neuritis, 834.

Peristaltic unrest, 388, 1027.

Peritonaeum, diseases of, 498.

Peritonaeum, fluid in, 507, 511 ; cancer of, 506 ;

new growths in, 506.

Peritonceum, tuberculosis of, 258 ; acute mil-

iary, 258
;
chronic, 258 ; chronic fibroid, 258.

Peritonaeum, tumor formations in tuberculosis

of, 259.

Peritonitis, acute general, 433, 438, 498, 509;

appendicular, 438, 504 ;
chronic, 505, 511 ;

chronic hemorrhagic, 506 ; diffuse adhesive,

505
;
hysterical, 501 ;

idiopathic, 498 ; in in-

fants, 502; in typhoid fever, 24; leuksemic,

737 ; local adhesive, 505 ;
localized, 433, 502

;

pelvic, 504; perforative, 498; primary, 498

;

proliferative, 505
;
pyaemic, 498

;
rheumatic,

498
;
secondary, 498

;
septic, 498

;
subphrenic,

502 ;
tuberculous, 258, 506.

Peritonitis, tuberculous, eflects of operation on,

511.

Perityphlitis, 429.

" Perles " of Laennec, 583.

Pernicious ansemia, 726.

Pernicious malaria, 161, 169.

Peroneal type of muscular atrophy, 1054.

Pertussis (see Whooping-Cough), 88.

Pesta magna, 50.

Petechise in epilepsy, 1006 ; in relapsing fever,

48 ; in scurvy, 339 ; in small-pox, 57 ; in

typhus fever, 45.

Petechial fever, 96.

Petit malj 1002, 1006 ; in general paresis, 968.

Peyer''s patches in typhoid fever, 6 ;
in measles,

81 ; in tuberculosis, 262.

Phagocytosis in erysipelas, 124; in malaria,

161 ; in tuberculosis, 215.

Pharyngitis, 359 ;
acute, 359; chronic, 359 ;

retro-pharyngeal abscess of, 361 ;
sicca, 360.

Pharynx, acute infectious phlegmon of, 360

;

htemorrhage into, 358 ;
hypenumia of, 358 ;

ojdema of, 359
;
paralysis of, 864 ;

spasm of,

864 ; tuberculosis of, 261 ; ulceration of, 360.

Pharynx, diseases of, 358.

Philadelphia Hospital, relapsing fever at, 1844,

48
;
typhoid and typhus fever at, 2 ;

typhus

epidemic in 1883, 44 ; statistics of ccrebro-
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spinal fever, 90 ; of delirium tremens in,

1060.

Philadelphia Infirmary for Nervous Diseases,

statistics of chorea, 985 ; of hemiplegia and

diplegia in infants, 958 ; of epilepsy, 1002.

Philadelphia, tuberculosis in city wards, 210

;

yellow-fever epidemic in, 1793, 139.

Phlebitis of portal vein, 480.

Phlebo-sclerosis, 703.

Phosphates, allcaline, 775
;
earthy, 775.

Phosphatic calculi, 806.

Phosphaturia, 775.

Phosphorus poisoning, similarity of acute yel-

low atrophy to, 461.

Phrenic nerve, affections of, 871.

Phthiriasis, 1108.

Plithirius pubis, 1108.

Phthisical frame, Eippocrates's description of,

211.

Phthisis, 228 ; chronic ulcerative, 234 ; acute

pneumonic, 229 ; arterio-sclerosis in, 253

;

basic form of, 235
;
Bright's disease in, 250

;

of coal-miners, 213, 587 ; chronic arthritis in,

253
;
cough in, 240 ; endocarditis in, 238, 248

;

diagnosis of, 250 ; distribution of lesions in,

234
;
erysipelas in, 252 ; fatal haemorrhage in,

255 ; fever in, 242 ; forms of cavities in, 236
;

gastric symptoms of, 248 ;
htemoptysis in,

242 ; modes of death in, 255 ; modes of onset

in, 238 ;
physical signs of, 245

;
pneumonia

in, 253; relation of fistula in ano to, 262;

sputum in, 240
;
summary of lesions in, 235

;

symptoms of, 239
;
typhoid fever in, 253

;

vomiting in, 249.

Phtli isis, fibroid, 251, 566
;
fiorida, 231 ; renum,

264; syphilitic, 194; of stone-cutters, 213,

587
;
unity of, 216

;
ventriculi, 378.

Physiological albuminuria, 767.

Pia mater, diseases of, 883, 933.

Pica, 389.

Pioric-aeid test for albumin, 769.

Pigeon-breast, in rickets, 335 ; in mouth-
breathers, 366.

Pigmentation of skin, from arsenic, 1068; in
Basedow's disease, 753 ; from phthiriasis,

1108 ;
in Addison's disease, 748 ; in chronic

pulmonary tuberculosis, 250; in melanosis,
749 ;

in peritoneal tuberculosis, 259.

Pigmentation of viscera in pellagra, 1073.
Pigs, tuberculosis in, 203.

Pin-worms, 1084.

Pitch, in cavities, change of, 247.

Pitting in 8mall-po.\, 55
; measures to prevent,

62.

Pituitary body in acromegalia, 1046
; in gigan-

tism, 1046.

Pityriasis versicolor, 250.

Plaques fi surface reticul(je, 7.

Plaques jaunea, 950.

Plastic bronchitis, 536.

Pleura, diseases of, 592.

Pleura, eohinococcus of, 1104; tuberculosis of,

256.

Pleural effusion, BaccelWs sign in, 596, 598 ;

compression of lung in, 593; diagnosis of,

601
;
hoemorrhagic, 600 ; in scarlet fever, 76

;

position of heart in, 594
;
pseudo-cavernous

signs in, 596
;
purulent, 597 ; serous effusion,

constituents of, 593 ; sudden death in, 597.

Pleural membranes, calcification of, 606.

Pleurisy, acute, 592
;
diaphragmatic, 600 ; en-

cysted, 601
;
etiology of, 592, 597 ; fibrinous,

592
;
interlobular, 601 ; in typhoid fever, 26

;

pain in side in, 594; plastic, 592; pleural

friction in, 596
;

pulsating, 599, 713 ; sero-

fibrinous, 592; treatment of, 603; tubercu-

lous, 256, 593, 600.

Pleurisy, chronic, 605
;
dry, 605

;
primitive dry,

606; vaso-motor phenomena in, 607; with

effusion, 605.

Pleurodynia, 304.

Pleuro-peritoneal tuberculosis, 255.

Pleurosthotonos in tetanus, 182.

Ple.xiform neuroma, 840.

Plica polonica, 1108.

Plumbism, 1063 ; and gout, 310 ; as a cause of

renal cirrhosis, 791
;
paralysis in, 1065.

Plymoutli, epidemic of typhoid fever at, 5.

Pneumaturia, 324.

Pneumogastric auriB, 1004.

Pneumogastric nerve, affections of, 863 ; cardiac
branches of, 866

;
gastric and oesophageal

branches of, 867
;
laryngeal branches of, 864;

pharyngeal branches of, 864; pulmonary
branches of, 866.

Pneumonia, acute croupous, 545; abscess in,

561; acute delirium in, 555; bleeding in,

564 ; clinical varieties of, 558
;
colitis, croupous,

in, 550
;
complications of, 556 ; crisis in, 551

;

delayed resolution in, 561
;
diagnosis of, 562

;

diagnosis from acute pneumonic phthisis,

231
;
diplococeus pneumonia, 545, 546 ; en-

docarditis in, 550
;
engorgement of lung in,

548; epidemics of, 546, 559
;
etiology of, 545;

fever of, 551 ; fibroid induration in, 561

;

gangrene in, 561 ;
gray hepatization in, 549

;

herpes in, 555
;
immunity from, 547 ; in dia-

betes, 559 ; in infants, 559 ; in influenza, 559

;

in old age, 559
;
meningitis in, 550 ; morbid

anatomy of, 548
;
mortality of, 561 ; pericar-

ditis in, 550; pliysical signs of, 553; prog-
nosis in, 560

; pseudo-crisis in, 551
;
purulent

infiltration in, 549; recurrence of, 558; red
hepatization in, 548

;
relapse in, 558

; resolu-
tion of, 560

;
serum-therapy in, 548

;
symp-

toms of, 551 ; terminations of, 560
; treatment

of, 563.

Pneumonia, acute syphilitic, 195
;
apox pueu-
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monia, 559 ;
aspiration or deglutition, 571 ;

" cerebral," 556 ; chronic interstitial, 566,

568; chronic pleurogenous, 607
;

contusion,

546
;
double, 559

;
fibrinous, 545

;
hypostatic,

539 ; in malaria, 163 ;
interstitial, of the root,

in syphilis, 194; in typhoid fever, 25; lar-

val, 559
;

lobar, 545 ;
massive, 559

;
migra-

tory, 559
;
pleurogenous interstitial, 567 ; ty-

phoid pneumonia, 559
;
white, of the foetus,

194.

Pneumonitis, 545.

Pneumonokoniosis, 568, 587.

Pneumo-pericardiura, 626.

Pneumorrhagia, 540.

Pneumothorax, 608; after tracheotomy, 615;

causes of, 608 ;
chronic, 611 ;

Hippocratic suc-

cussion in, 610 ; morbid anatomy of, 609 ; in

phthisis, 238 ; from muscular effort, 609
;

Shoda's resonance in, 609
;
symptoms of, 609 ;

treatment of, 611.

Pneumotoxin, 548.

Pneumo-typhus, 25.

Podagra, 309.

Pododynia, 1015.

Polkilooytosis, 729.

Poisoning, bj' leucomaines, 1069
;
by lead, 1063

;

by meat, 1069 ; by ptomaines, 1069
;
by sewer-

gas, 285.

Poliomyelitis, acute and subacute, in adults,

896.

Poliomyelitis anterior, acute, 892; epidemics

of, 892 ;
etiology of, 892 ; morbid anatomy of,

893
;
prognosis of, 894 ;

symptoms of, 893.

Poliomyelitis anterior chronica, 919.

Polyadenomata, 410.

Polyfemia, 735.

Polyneuritis, acute febrile, 835 ;
recurrens,

836.

Polyphagia, 325.

Polysaroia, 1077.

Polyuria (see Diabetes Insipidus), 330.

Polyuria, in abdominal tumors, 331 ;
in hys-

teria, 332, 1022.

Pons, lesions of, 925 ; tumors of, 973.

Poor-man's gout, 310.

Popliteal nerve, external, 877 ;
internal, 877.

Porencephalus, 959.

Pork in relation to trichinosis, 1087.

Portal vein, 462 ; thrombosis of, 462
;
suppura-

tion in, 480.

Post-epileptic conditions, 1006.

Post-hemiplegio chorea, 960; epilepsy, 960,

1004 ;
movements, 960.

Post-mortem movements in cholera bodies, 185.

Post-pharyngeal abscess, 361.

Post-typhoid, anseraia, 18 ;
elevations of tem-

perature, 15.

PntPs disease, 914.

Pouinon, ulcdres du, 569, 589.

Pregnancy, and acute yellow atrophy, 459 ; and

chorea, 986 ; and phthisis, 269 ; and typhoid

fever, 32.

Presystolic murmur, 651.

Priapism in leuksemia, 737.

Prickly heat (see Urticaria).

Procession caterpillar, effects of, 1110.

Professional spasms, 1017.

Proglottis of tajnia, 1096.

Progressive muscular atrophy, 919.

Progressive pernicious antemia, 726 ; blood in,

728
;
diagnosis of, 731 ;

etiology of, 726 ; mor-

bid anatomy of, 728 ;
prognosis of, 731 ;

symp-

toms of, 728 ; treatment of, 733.

Propepton, 770.

Prophylaxis, against cholera, 137
;

against

scurvy, 340
;

against tuberculosis, 269
;

against t^nia, 1098
;
against trichina, 1089 ;

against typhoid fever, 35 ;
against yellow

fever, 142.

Prosopalgia, 1014.

Prostate, tuberculosis of, 266.

Protozoa, diseases caused by, 1080 ;
parasitic,

1080.

Prune-juice expectoration, 591.

Prurigo, in Hodghin's disease, 745.

Pruritus in diabetes, 325 ; in urasmia, 780 ; in

obstructive jaundice, 457 ; in gout, 316.

Pseudo-angina pectoris, 693, 1028.

Pseudo-apoplectic seizures in fatty heart, 679.

Pseudo-biliary colic, 467.

Pseudo-bulbar paralysis, 923.

Pseudo-cavernous signs, 248, 596, 602.

Pseudo-cyesis, 1024.

Pseudo-diphtheritic processes, 106.

Pseudo-hydrophobia, 180.

Pseudo-leukeemia, 742.

Pseudo-ptosis, 849.

Pseudo-rheumatic affections, 301.

Pseudo-scl6rose en plaques, 966.

Psilosis, 421.

Psoriasis, buccal, 356.

Psorospermiasis, 1080; cutaneous, 1081; in-

ternal, 1080.

Ptomaine poisoning, 1069.

Ptosis, forms of, 849 ;
hysterical, 849 ; in ataxia,

905
;
pseudo-, 849.

Ptyalism, 355, 357.

Puberty, barking cough of, 1026.

Pulex, irritans, 1109 ;
penetrans, 1109.

Pulmonal-cerebral abscesses, 975.

Pulmonary (see Lungs).

Pulmonary apoplexy, 542.

Pulmonary artery, sclerosis of, 708 ;
perforation

of, 712.

Pulmonary haemorrhage, 540 ;
treatment of,

543.

Pulmonary orifice, congenital lesions of, 697

;

valves, lesions of, 655.
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Pulmonary osteo-arthropathy, hypertrophic,

1047.

Pulsating pleurisy, 599, 713.

Pulsation, dynamic, of aorta, 713.

Pulse, alternate, 686 ; anastomotic, 704 ; di-

crotic, 18 ; under influence of digitalis, 660
;

intermittent, 685
;
irregular, 686

;
bigeminal,

686, 687
;
recurrent, 704

Pulse, capillary (see Capillary) ; Corrigan's,

641 ;
water-hammer, 641.

Pulse, slow, in tuberculous meningitis, 223 ; in

jaundice, 464 (see Braohyoabdia, 688).

Pulsus paradoxus, 620, 625, 685.

Pupil, ArgylL-Robertson^ 850.

Pupillary inaction, hemiopic, 847.

Pupils, unequal, 850 ; in general paresis, 968.

Purpura, 343
;

arthritic, 344
;

cachectic, 343 ;

diagnosis of, 346
;
fulmiuans, 346

;
HenocKs^

345 ;
infectious, 343 ; mechanical, 344 ; neu-

rotic, 344
;
peliosis rheumatica in, 344 ; hcem-

orrhagica, 345
;
simplex, 344

;
symptomatic,

343
;
toxic, 343 ; treatment of, 347

;
urticans,

344
;
variolosa, 56, 57.

Purpuric oedema, 345.

Pustule, malignant, 174, 175.

Putrid sore mouth, 352.

Pyaemia, 126
;
arterial, 634

;
idiopathic, 129.

Pyaemic abscess of liver, 481, 483.

Pyelitis, 799
;
diagnosis of, 802 ; intermittent

fever in, 801 ; morbid anatomy of, 800
;
prog-

nosis of, 803 ;
pyuria in, 801

;
symptoms of,

801 ; treatment of, 803 ; in typhoid fever, 29.

Pyelonephritis, 799.

Pylephlebitis adhesiva, 462.

Pylephlebitis, in dysentery, 152 ; in pyaemia,

130
;
suppurative, 463, 481.

Pylorectomy, statistics of, 393.

Pyloroplasty, statistics of, 393.

Pyonephrosis, 799.

Pyo-pneumothorax, 256, 608.

Pyo-pneumothorax subphrenicus, 395, 503, 610.

Pyuria, 771 ; in typhoid fever, 9, 29.

Quarantine against yellow fever, 142; against

cholera, 137.

Quartan ague, 167.

Quebec, cholera at, in 1832, 132.

Quincke's lumbar puncture, 937, 979.

Quinine rash, 72, 78.

Quinsy (see Tonsillitis, Suppurative).
Quotidian ague, 167.

Rabies, 177 ;
etiology of, 177 ; morbid anatomy

of, 179
; preventive inoculation in, 179

;

symptoms of, 178
; treatment of, 179.

Rachitic bones, 333.

Rachitis (see Rickets), 332.

Radial paralysis, 874.

Rag-picker's disease, 176.

Railway brain, 1035.

Railway spine, 1035.

Rainey^s tubes, 1080.

Rapid heart, 687.

Rashes, from drugs, 78, 343 ; in glanders, 281
;

in measles, 82 ; in relapsing fever, 48 ; in

rubella, 85 ; in scarlet fever, 73 ; in small-

pox; 55; in syphilis, 187; in typhoid fever,

16 ; in typhus fever, 45 ; in pyaemia, 180 ; in

vaccination, 67 ; in varicella, 70.

Raspberry tongue in scarlet fever, 73.

Ray-fungus (actinomyces), 282.

Raynaud's disease, 1041 ;
aphasia in, 1043 ; and

scleroderma, 1049
;
epilepsy in, 1043 ; hcemo-

globinuria in, 1042
;
pathology of, 1043.

Reaction of degeneration, 829, 838, 857.

Recrudescence of fever in typhoid fever, 15.

Rectal crises in tabes, 907.

Rectum, irritable, 1027 ; stricture of, 197
;
syph-

ilis of, 197 ; tuberculosis of, 262.

Recurrent laryngeal nerve, paralysis of, 864.

Recurrent pulse, 704.

Recurring multiple neuritis, 836.

Red softening of brain, 950.

Reduplication of heart-sounds, 686.

Redux crepitus, 554.

Reflex epilepsy, 1004.

Reflexes in ascending paralysis, 897 ; in cere-

bral haemorrhage, 947; in locomotor ataxia,

905 ; in polio-myelitis acuta, 894 ; in spastic

paraplegia, 899 ; in hysterical paraplegia, 901,

1023 ; in progressive muscular atrophy, 921.

Regurgitation, tricuspid, 653.

Reichmann's disease, 387.

Relapse in typhoid fever, 32.

Relapsing fever, 47
;
spirillum of, 48.

Remittent fever, 167.

Renal calculus, 806.

Renal, colic, 808; sand, 806; syphilis, 198;

sclerosis, 790.

Renin's type of tremor, 1025.

Ren mobilis, 758.

Resolution in pneumonia, 560.

Resonance, amphoric, 247, 609
;
tympanitic, 247,

595, 609.

Respiratory system, diseases of, 512.

Rest treatment, 1031 ; in aneurism, 714.

Retina, lesions of, 841.

Retinal hypertesthesia, 843.

Retinitis, albuminuric, 842; in anaemia, 842;

in malaria, 842; leukasmic, 842
; pigmentosa,

'

842
;
syphilitic, 187, 842.

Retraction of head in meningitis, 223, 936.

Rotro-collic spasm, 869.

Retroperitoneal abscess, 434.

Retroperitonasum, htemorrhage into, 53.

Retro-pharyngeal abscess, 3G1.

Rotropulsion in paralysis agitnns, 983.

Revaccination, G5.

Rhabditis Nielly, 1092.
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Ehabdo-myoma of kidney, 811.

Khabdoneina intestinale, 1095.

Ehagados, 189.

Ehoumatic fever, 292; age in, 292; cerebral

complications of, 296
;
diagnosis of, 297 ; en-

docarditis in, 295; etiology of, 292; fibrous

nodules in, 297 : germ theory of, 293 ; hered-

ity in, 293
;
hyperpyrexia in, 295 ;

metabolic

theory of, 293; morbid anatomy of, 293;

nervous theory of, 293
;
pericarditis in, 295 ;

purpura in, 296 ; sex in, 292 ;
symptoms of,

294 ; treatment of, 298.

Eheumatic gout (see Arthritis Deformans).

Kheumatic nodules, 297.

Elieumatism, chronic, 300 ;
etiology of, 300

;

morbid anatomy of, 300 ;
prognosis of, 300

;

symptoms of, 300 ; treatment of, 300.

Eheumatism, muscular, 303.

Eheumatism, subacute, 295.

Eheumatoid arthritis (see Arthritis Defor-

mans).

Ehinitis atrophica, 513 ;
fibrinosa, 113

;
hyper-

trophica, 513; simplex, 513; syphilitic, 189.

Eibs, resection of, in empyema, 605.

Eice-water stools, 136.

Eickets, 332 ; acute, 336, 841
;
etiology of, 332 ;

foetal, 332 ; morbid anatomy of, 333
;
progno-

sis of, 336
;
symptoms of, 334 ; treatment of,

337.

Biga's disease, 352.

Eigidity, early, in hemiplegia, 943.

Eigidity, late. In hemiplegia, 947.

Eigors, in abscess of brain, 975 ; in abscess of

liver, 482 ; in ague, 163 ; in pneumonia, 551

;

in pysemia, 130 ; in pyelitis, 801 ; in tuber-

culosis, 289 ; in typhoid fever, 15.

Eisus sardonicus, 181.

Eiverside Hospital, New York, typhus epi-

demic, 1881, 44.

Eock-fever, 287.

Eomberg^s symptom, 906.

Eoot-nerve symptoms in compression para-

plegia, 914.

Eosary, rickety, 334.

Eoseola (see Eose Eash of Typhoid), 16
;
epi-

demic, 85.

« Eose cold," 515.

Eose rash in typhoid fever, 16.

Eotation in epilepsy, 1005.

Eotatory spasm in hysteria, 1025.

Eotheln, 85.

" Eough-on-rats," poisoning by, 1067.

Eound-worms, 1083.

Eub (sec Friction).

Eubella, 85.

Eubcola notha, 85.

Eumination, 888.

Eunning pulse in typhoid fever, 18.

Eussian fever, 92.

Saccharomyces albicans, 353.

Sacral plexus, lesions of, 876.

St. Vitus's dance, 985.

Salaam convulsions, 999, 1024.

Saline injections, intravenous, in diabetic

coma, 330 ;
subcutaneous, in cholera, 138.

Saliva, arrest of, 357
;
hypersecretion of, 357.

Salivary glands, diseases of, 357 ; inflammation

of, 357.

Salivation (see Pttalism), 355, 357 ; in small-

pox, 56 ; in bulbar paralysis, 922.

Salpingitis, tuberculous, 260, 267.

Saltatoric spasm, 997.

Sand-flea, 1109.

Sanitaria for tuberculosis, 273.

Saprsemia, 127.

Saranac Sanitarium, 273.

Sarcina veutriculi, 391 ; in lung cavities, 242.

Sarcocystis Miescheri, 1080
;
sarcocystis homi-

nis, 1080.

Sarcoma, of brain, 971 ; of kidney, 811 ; of

liver, 487 ; of lung, 590
;
mediastinal, 612

;

melanotic, 487.

Sarcoptes scabei, 1107.

Saturnine neuritis, 887.

Saturnism, 1063.

Sausage poisoning, 1069.

Scapulodynia, 304.

Scarlatina, miliaris, 73.

Scarlatina sine eruptione, 75.

Scarlatinal nephritis, 75.

Scarlet fever, 71 ;
anginose form, 75 ; atactic

form, 75; complications and sequelse, 75;

contagiousness of, 71 ;
desquamation in, 74

;

diagnosis of, 77 ;
eruption in, 73 ;

etiology of,

71; hffimorrhagic form, 75; incubation of,

78 ; invasion in, 73
;
malignantj 75 ; morbid

anatomy of, 72
;
prognosis of, 79 ;

puerperal,

72 ;
surgical, 72 ;

treatment of, 79.

Schistosoma haematobium, 1083.

Sclwnlein's disease, 344.

School-made chorea, 987.

Sciatica, 877.

Sciatic nerve, 876.

Scirrhous cancer of stomach, 408 ; of pancreas,

496.

Sclerema in cholera infantum, 419.

Sclerema neonatorum, 1048.

Sclerodactylie, 1049.

Scleroderma, 1048.

Sclerose en plaques, 965.

Sclerosis, cerebro-spinal, 963, 965 ;
degenera-

tive, 968; developmental, 964 ;
inflamma-

tory, 964 ; of scurvy, 839 ;
syphilis as a cause

of, 188.

Sclerosis, lateral, 898 ;
insular, 965 ;

multiple,

965.

Sclerosis, posterior spinal (see Locomotor

Ataxia), 902 ; in chronic ergotism, 1072.
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Sclerosis, primary combined, 901.

Sclerosis in tubercles, 215.

Sclerosis, renal, 790.

Sclerostomum duodenale, 1090 ; 8. equinum,

1090.

Sclerotic gastritis, 378.

Scolices of echiuococcus, 1102.

Scorbutus, 337.

Scrivener's palsy, 1017.

Scrofula, 224; alleged protective inoculation

by, 226.

Scrofulous pneumonia, 217, 230.

Scurvy, 337
;
diagnosis of, 840

;
etiology of,

337
;
infantile, 341 ; morbid anatomy of, 339

;

prognosis of, 340
;
prophylaxis of, 340 ; scle-

rosis, 339 ;
symptoms of, 339 : treatment of,

340.

Scybala, 452.

Seasonal relations, of chorea, 985 ; of malaria,

156 ; of pneumonia, 545 ; of rheumatism, 292.

Secondary contracture in hemiplegia, 947.

Secondary deviation, 851.

Secondary fever of small-pox, 55.

Self-limitation in tuberculosis, 268.

Semilunar space of Traube, 596.

Semilunar valves, aortic, incompetency of, 687.

Senile emphysema, 583.

Sensation, painful, loss of, in syringomyelia,

913.

Sensation, retardation of, in ataxia, 906..

Septiccemia, 126; cryptogenetic, 128
;
general,

125
;
progressive, 128

;
typhoid, 11.

Septico-pytemia, 129.

Serratus palsy, 874.

Seven-day fever, 47.

Sewer-gas and tonsillitis, 361.

Sewer-gas poisoning, effects of, 285.

Sex, influence of, in heart-disease, 656.

Sexes, proportion of, affected with acute yel-

low atrophy, 459 ; in chlorosis, 723 ; in cho-

rea, 985 ; in exophthalmic goitre, 751 ; in

general paresis, 966 ; in haemophilia, 349.

Shaking palsy, 982.

Shell-fish, poisoning by, 1071.

Ship-fever, 43.

Shock as a cause of traumatic neuroses, 1035.

Shock, death from, in acute obstruction, 447.

Sick headache, 1011.

Sickness, sleeping, 1092.

Sidcrosis, 587, 589.

Signal symptom (in cortical lesions), 924, 972.

Singultus (see Hiooouoii).

Sinus thrombosis, 956 ; in chlorosis, 726, 956 ;

and pyaemia, 957 ; secondary, in ear-disease,

956.

Sixth nerve, paralysis of, 851.

Skin, itching of, in urcemia, 780.

Skoda's resonance in pleural effusion, 595 ; in

pneumonia, 553.

72

Skull, of congenital syphilis, 190; of hydro-

cephalus, 978 ; of rickets, 335
;
percussion of,

977.

Sleeping-sickness, 1092.

Slow-heart, 688.

Small sciatic nerve, 876.

Small-pox, 50
;
complications of, 59 ; confluent

form, 55
;
contagiousness of, 50 ;

diagnosis

of, 60 ; discrete form, 55
;
eruption in, 55

;

etiology of, 50 ;
hsemorrhagic, 56 ; inocula-

tion in, 50 ; morbid anatomy of, 52
;
progno-

sis of, 60 ;
symptoms of, 53 ; treatment of,

62 ; vaccination in, 50.

Smell, affections of sense of (see OLFACTOur
Neeve), 840.

Snake-virus, purpura caused by, 343.

Snuffles, 189.

Softening of brain, 949.

Soil, influence of, in cholera, 184; in tubercu-

losis, 212 ; in typhoid fever, 5.

Solvent treatment of renal calculi, 810.

Soor, 353.

Sordes, 21.

Sore throat, 359.

Soya bread, 329.

Spasms, in ergotism, 1072 ; in hydrophobia,

178 ; in hysteria, 1023 ; of face, 858 ; of ,

muscles, after facial paralysis, 858
;
profes-

sional, 1017
;
saltatoric, 997.

Spasm, lock, in writer's cramp, 1018.

Spasmodic wryneck, 808.

Spastic paraplegia, 898
;
family form of, 900

;

Erb^s syphilitic, 898 ; in children, 900.

Speciflc infectious diseases, 1.

Specific treatment of typhoid fever, 41.

Spectra, fortification, 1012.

Speech (see Aphasia), 927.

Speech, in adenoid vegetations, 367 ; in bulbar

paralysis, 923 ; in insular sclerosis, 966 ; in

general paralysis, 968 ; in hereditary ataxia,

912 ; in paralysis agitans, 983.

Speech, scanning, in insular sclerosis, 966.

Spes phthisica, 249.

Spina bifida, involvement of cauda equina in,

917.

Spinal accessory nerve, paralysis of, 867.

Spinal apoplexy, 887.
'

Spinal concussion, effects of, 1036.

Spinal cord, diseases of, 879.

Spinal cord, abscess of, 919; acute affections

of, 889; aneemia of, 886 ; chronic affections

of, 898 ;
chronic leptomeningitis of, 884 ; com-

pression of, 914; congestion of, 886; embo-
lism and thrombosis of vessels of, 886 ; en-

darteritis of vessels of, 886; fissures in, 888
;

hfcmorrhage into, 887
;
leptomeningitis of,

883 ; localization of functions of, 819
;
pachy-

meningitis of, 881
;

sclerosis, primary com-
bined, of, 901

;
syphilis of, 191 ; tuberculosis
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of, 264; tumors of, 917; unilateral lesions of,

880.

Spinal epilepsy, 899.

Spiuul irritation, 1033.

Spinal membranes, hcemorrhage into, 885.

Spinal meningitis, acute, 883.

Spinal nerves, diseases of, 871.

Spinal neurasthenia, 1033.

' Spinal paralysis, atrophic, 892.

Spine-chair of J. K. Mitchell^ 916.

Spino - muscular segment (of motor path),

lesions of, 829.

Spirals, Curschmann's, 534, 537.

Spirillum of relapsing fever, 48.

Bpirocheete Obermeieri, 48.

Splanchnoptosis, 760.

Spleen, amyloid degeneration of, in syphilis,

196; in tuberculosis, 238.

Spleen, in ague, 162, 170 ; in anthrax, 178 ; in

cirrhosis of liver, 477 ; in Hodgkin's disease,

743 ;
hydatid of, 1103 ; in leukasmia, 735, 736

;

in rickets, 333, 336 ; in acute tuberculosis, 220
;

in typhoid fever, 9, 24 ; in typhus, 44.

Spleen, enlargement of, in congenital syphilis,

189, 191 ; in malaria, 161, 170.

Spleen, excision of, in hypertrophy, 741 ; in

leukiemia, 741.

Spleen, floating, excision of, 741.

Spleen, puncture of, 35.

Spleen, rupture of, in malaria, 161 ; in typhoid

fever, 9, 25.

Splenectomy, statistics of, 741.

Splenic fever, 174.

Splenization of lung, 232, 572.

Spondylitis deformans, 308.

Sporozoa, 1080 : parasitic, 1080.

Spotted fever, 96.

Sprue, 421.

Sputa, albuminoid, after aspiration of chest,

604; alveolar cells in, 525, 538; amoeba coli

in, 153 ; in cancer of lung, 591 ; hsematoidin

crystals in, 483 ; in anthracosis, 589 ;
in

asthma, 533 ; in bronchiectasis, 530 ; in

acute bronchitis, 525; in chronic bronchitis,

527 ; in putrid bronchitis, 528 ; in gangrene

of lung, 585.

Sputa, in phthisis, 240 ; in pneumonia, 558 ;
in

acute pulmonary tuberculosis, 220; prune-

juice, 591 ; uric-acid crystals in, 318.

Staphylococci, in diphtheria. 106; in endocar-

ditis, 631 ; in peritonitis, 499 ; in pneumonia,

549 ; in pyojmia, 129 ; in septicoemia, 128.

Staphylococcus citreus in rheumatic fever,

293.

Status, epilepticus, 1005 ;
hystericus, 1029.

Stearrhoea, 496.

Stellwag''f sign, 752.

Stenocardia, 690.

Stenosis, of aartic oritico, 643 ; of mitral orifice,

649 ; of pulmonary orifice, 655, 697 ; of tricus-

pid orifice, 654.

Steppage gait, 837.

Stercoraceous vomiting, 446.

Stercoral ulcers in colitis, 423.

Stertor, in apoplexy, 943.

Stitf neck, 303.

Stigmata, in hysteria, 1028 ; in purpura, 344.

Stitch in side in pneumonia, 551, 594.

Stolidity of face in general paresis, 968.

Stomach, acute cancer of, 404.

Stomach, atrophy of, 378 ; cancer of, 402 ; ab-

sence of free HCl in, 405
;
diagnosis from

gastric ulcer and chronic gastritis, 408 ; eti-

ology of, 402; hcemorrhage in, 405; morbid

anatomy of, 402 ;
vomiting in, 405.

Stomach, dilatation of, 390 ;
tetany in, 391.

Stomach, diseases of, 374.

Stomach, chronic catarrh of, 377
;
foreign bod-

ies in, 410 ;
haemorrhage from, 397, 411 ; hair

tumors in, 410 ; neuroses of, 385 ; non-cancer-

ous tumors in, 410
;
operations on, statistics

of, 393; tuberculosis of, 261: ulcer of, 394;

washing out of (lavage), 383.

Stomatitis, 354 ;
acute, 351 ;

aphthous, 351 ;
epi-

demic, 290 ;
fetid, 352 ;

follicular, 351 ;
gangre-

nous, 354 ; mercurial, 355 ; neurotica chronica,

853; parasitic, 353; ulcerative, 352; vesicu-

lar, 351.

Stone-cutter's phthisis, 213, 587.

Stools, of acute yellow atrophy, 460 ; of cholera,

136: of dysentery, 146, 149, 151; of typhoid

fever, 23 ; in hsematemesis, 413 ; of obstruct-

ive jaundice, 458.

St. Petersburg Foundling Asylum, statistics of

tuberculosis at, 254.

St. Thomas's Hospital, statistics of pneumonia

at, 562 ; of appendicitis, 441.

Strabismus, 851 ; as an early symptom of tabes,

905.

Strangulation of bowel, 443, 449.

" Strawben-y " tongue in scarlet fever, 73, 75.

Streptococci in diphtheria, 106; in empyema,

598 ; in endocarditis, 631 ; in pneumonia, 549

;

in peritonitis, 499 ; in pyasmia, 130 ; in scar-

let fever, 72 ; in septiccBmia, 128 ; in tonsilli-

tis, 362.

Streptococcus diphtheritis, 106.

Streptococcus erysipelatos, 123.

Streptococcus pyogenes in erysipelas, 128.

Strictures and tumors of the bowel, 445.

Stricture of bile-duct, 471.

Stricture of colon, cancerous, 445.

Stricture of intestine, 445 ; after dysentery, 152,

445 ; after tuberculous ulcer, 262.

Stricture.of ajsophagus, 371.

Stricture of pylorus, 390.

Strongyloides intestinalis, 1095.

Strongylus, 1090.
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Strumitis, 751.

Stupes, turpentine, method of application, 41.

Stuttering in luouth-breathers, 367.

Styrian peasants, arsenical habit in, 1068.

Subclavian artery, murmur in and throbbing

of, in phthisis, 247.

Subphrenic peritonitis, 502.

Subsultus tendinum in typhoid fever, 27.

Suecussion, Hippocratic, 610.

Succussion splash in dilated stomach, 392.

Sucklings, tuberculosis in, 207.

Sudamina in typhoid fever, 16.

Sudden death, in aortic insufficiency, 642; in

coronary artery disease, 675 ; in pleural effu-

sion, 597 ; in typhoid fever, 95.

Sudoral form of typhoid fever, 17.

Sugar in the urine, 323.

Sulphocyanides in excess in saliva in rlieuma-

tism, 295.

Sunstroke, 1057, 1078; after-effects of, 1076;

treatment of, 1076.

Suppression of urine, 763 ; treatment of, 764.

Suppurative nephritis, 800.

Suppurative pylephlebitis, 463.

Suppurative tonsillitis, 363.

Surgical kidney, 800.

Suspension in compression paraplegia, 916.

Sweating in acute rheumatism, 294; in ague,

166; in diabetes, 325; in phthisis, 245; in

pyaemia, 130 ; in typhoid fever, 17 ; in ulcera-

tive endocarditis, 632; profuse, in rickets,

334; unilateral, in cervical caries, 915; uni-

lateral, in aneurism, 712.

Sweating sickness, 289.

Sydenham's chorea, 985.

Symmetrical gangrene, 1042.

Sympathetic ganglia, in Addisoii's disease, 747.

Sympathetic nerve fibres (see Vaso-motor).
Symptomatic parotitis, 357.

Syncopal ague, 170.

Syncope, fatal, in diphtheria, 116; in cardiac

disease, 642, 657, 679; in phthisis, 255: in

pleural effusion, 597.

Syncope, local, 1041.

Synovial rheumatism (see Gonobbhceal Rheu-
matism), 301.

Synovitis, gonorrhoeal, 302.

Synovitis, symmetrical, in congenital syphilis,
190.

Syphilides, macular, 187
;
papular, 187

; pustu-
lar, 187; squamous, 187; the late, 188.

Syphilis, 184; accidental infection in, 184;
acquired, 186; amyloid degeneration in, 188;
congenital, 188

; diagnosis of, 198
;
early nerve

lesions in, 1 92 ; etiology of, 184
;
guminatu in,

185; hereditary transmission of, 184; modes
of infection in, 184; morbid anatomy of, 185

;

of brain and cord, 191 ; of circulatory system,

197; of digestive tract, 197; of liver, 195; of

lung, 193; orchitis in, 198; primary stage of,

186; prophyla.xis of, 199; renal, 198; sec-

ondary stage of, 186
;
symptoms of, 186, 188

;

tertiary stage of, 188; treatment of, 200; vis-

ceral, 191.

Syphilis hoemorrhagica neonatorum, 189, 347.

Syphilis hereditaria tarda, 207.

Syphilis and dementia paralytica, 188, 192, 967.

Syphilis and locomotor ataxia, 188, 903.

Syphilitic arteritis, 191.

Syphilitic fever, 186.

Syphilitic phthisis, 193.

Syringo-myelia, 912 ; vv^ith haemorrhage, 887.

Tabes, diabetic, 326.

Tabes dorsalis (see Locomotor Ataxia), 902;

in clironic ergotism, 1072.

Tabes dorsalis spasmodique, 898.

Tabes mesenterica, 228.

Tache cerebrale, 17, 223.

Taches bleuatres,16, 1108 ; relation to pediculi,

16, 1108.

Tachycardia, 687, 751
;
paroxysmal, 687.

Tactile fremitis, in enipliysema, 582 ; in pne\i-

monia, 553 ; in pleural effusion, 595 ; in pneu-

mothorax, 609 ; in pulmonary tuberculosis,

246 ; at right apex, 245.

Ttenia echinococcus, 1099, 1100.

Tajnia elliptica, T. cucumeriua, T. fiavopunc-

tata, T. nana, T. Madagascariensis, 1097.

Taenia saginata or mediocanellata, 1096.

Taenia solium, 1096.

Tape-worms, 1096; treatment of, 1098.

Taste, distm-bances of, 863 ; tests for sense of,

863.

'

Techomyza fus?ca, 1110.

Teeth, nctinomyces in, 283; looseness of, in

scurvy, 339 ; effects of stomatitis on, 355 ; ero-

sion of, 356; Hutchinson's, 190, 356; of in-

fantile stomatitis, 356.

Teichopsia, 1012.

Telegrapher's cramp, 1017.

Temperature sense, loss of, in syringo-myelia,

913; in Morvaii's disease, 913.

Temperature, subnormal, in acute alcoholism,

1057 ; in acute tuberculosis, 219 ; in apoplexy,

943; in heat exhaustion, 1074; in malaria,

166, 170; in pulmonary tuberculosis, 244; in

tuberculous meningitis, 222; in ur83mia, 779.

Temporal lobe, centre for hearing in, 859;
tumors of, 972.

Tender points in neuralgia, 1014; in hysteria,

1025.

Tender toes, in typhoid fever, 27.

Tendon-reflexes (see Keflexes).
Terminal infections, 132.

Tertian ague, 167.

Testes, tuberculosis of, 266; syphilis of, 198
(see also Oiichitis).
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Tetanus, 180; bacillus of, 181; diagnosis of,

182; etiology of, 180 ;
neonatorum, 180;

prognosis of, 182; symptoms of, 181; lox-

albumin of, 181 ; treatment of, 183.

Tetanus, cephalic, 182.

Tetany, 1019 ;
after thyroidectomy, 1019

;
diag-

nosis of, 1020
;
epidemic or rheumatic, 101 9

;

in dilatation of the stomach, 391, 1019; in

myxoedema, 1019; in typhoid fever, 27;

rarity of in America, 1019; symptoms of,

1020; treatment of, 1020; varieties of, 1019;

use of thyroid extract in, 1021.

Tetrodon, poisoning by, 1072.

Therapeutic test in syphilis, 199.

Thermic fever, 1073
;
continued, 1076.

Thermic sense, loss of, in syringo-myelia, 913.

Third nerve, diseases of, 848.

Third nerve, recurring paralysis of, 849
;
signs

of paralysis of, 849.

Third ventricle, tumors in, 972.

Thirst in diabetes, 324.

Thorruieii's disease, 1054.

Thoracic duct, tuberculosis of, 218.

Thorax, deformity of, in mouth- breathers, 366
;

in rickets, 334.

Thorax in emphysema, 582; in phthisis, 211,

245.

Thorn-headed worms, 1095.

Thornivaldfs disease, 368.

Thread-worm, 1084.

Throbbing aorta, 717, 1034.

Thrombi in heart, 650 ; in diphtheria. 111 ; in

pneumonia, 550.

Thrombi in veins in typhoid fever, 20.

Thrombi, marantic, 956.

Thrombosis of cerebral arteries, 950 ; of cere-

bral sinuses, 956 ; of cerebral veins, 956 ; of

portal vein, 462.

Thrush, 353.

Thymic asthma, 520, 614.

Thymus gland, in acromegalia, 1046; enlarge-

ment of, 614; sudden death in, 614.

Thyroid abscess, 751.

Thyroid extract, administration of, 756, 1021.

Thyroid gland, diseases of, 760.

Thyroid gland, aberrant or accessory tumors

of, 751; abscess of, 751 ; absence of; in cnetins,

754; adenomata of, 750; cancer of, 750; in

exophthalmic goitre, 751; in goitre, 750; in

myxoedema, 754 ; sarcoma of, 614,751 ; tumors

of, 750.

Thyroidism, 756.

Tic convulsif, 858, 997.

Tic douloureux, 1014.

Ticks, 1107.

Tinnitus aurium, 860.

Tintement mctallique, 667.

Tobacco, influence of, on the heart, 664, 669,

6S4.

Tongue, atrophy of, 870 ; eczema of, 856
;
geo-

graphical, 356; in bulbar paralysis, 923;

spasm of, 871 ; tuberculosis of, 261.

Tongue, tremor of, in general paresis, 968;

ulcer of fra3num in whooping-cough, 89.

Tonsillitis, 361 ; acute, 361 ; albuminuria in,

363 ; endocarditis in, 363 ; in the newly mar-
ried, 362.

Tonsillitis, chronic, 364; follicular, 361; lacu-

nar, 361 ;
suppurative, 363 ; and rheumatism,

361.

Tonsils, diseases of, 361.

Tonsils, abscess of, 363 ; calculi of, 367 ; cheesy

masses in, 367 ;
enlarged, 364 ; tuberculosis

of, 261.

Tophi, 314.

Topical diagnosis, spinal, 879; cerebral, 924.

Toronto General Hospital, statistics of typhoid

fever at, 3.

Torticollis, 308, 868 ;
congenital, 868 ; facial

asymmetry in, 868 ;
spasmodic, 868 ; treat-

ment of, 869.

Toxic gastritis, 376.

Toxines, 1069 ; in septicaemia, 127.

Tracheal tugging, 710.

Traction aneurism, 707.

Trance in hysteria, 1023, 1029.

Trauhe's semilunar space, 596.

Trauma as a factor, in delirium tremens, 1059
;

in neurasthenia, 1035 ; in pneumonia, 546

;

in tuberculosis, 213.

Trematodes, diseases caused by, 1082.

Trembles in cattle, 287.

Tremor, alcoholic, 984, 1058 ;
hereditary, 984

;

hysterical. 984, 1025; in exophthalmic goitre,

753; lead, 1066; in paralysis agitans, 982;

Bendu's type of, 1025; senile, 984; simple,

984: toxic, 984; volitional, in insular scle-

rosis, 965.

Trichina spiralis, 1085; distribution of, 1086;

statistics of, in American hogs, 1087 ; in Ger-

many, 1086 ; modes of infection, 1087.

Trichiniasis, 1085
;
diagnosis of, 1089

;
epidem-

ics of, 1087
;
prophylaxis of, 1089

;
symptoms

of, 1087 ; treatment of, 1089.

,'Trichocephalus dispar, 1094.

, Trichomonas vaginalis, 1082 ; T. hominis, 1082.

,
Tiichter-brust, 245, 866.

Tricuspid orifice, stenosis of, 654.

Tricuspid valve, insuHiciency of, 653.

Trigeminus (see Fifth Nkbve).

Trismus neonatorum, 180
;
hysterical, 1024.

Trommer's test, 324.

Trophic disorders, 1041.

Tropical dysentery, 147.

Tromseauh symptom, in tetany, 1020.

Tubal pregnancy, ruptured, simulating perito-

nitis, 601.

Tubercle bacilli, 204, 240.
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Tubercle, diffuse infiltrated, 216, 286; miliary,

214 ;
cliauges in, 215 ; structure of, 215

;

nodular, 214.

Tubercles, miliary, in chronic phthisiB, 235,

Tubercula dolorosa, 840.

Tuberculin, 205
;
test, 203, 273.

Tuberculosis, acute, 217
;

general or typhoid

form, 218
;
meningeal form, 221

;
pulmonary

form, 220.

Tuberculosis, bacillus of, 204, 240 ;
changes

produced by bacillus, 214; chronic miliary,

235 ; conditions influencing infection, 211

;

congenital, 206 ; dietetic treatment of, 273

;

distribution of the tubercles in, 214; duration

of pulmonary form of, 268
;

etiology of,

203 ;
general measures in treatment of, 272

;

hereditary transmission of, 206 ; individual

prophylaxis in, 269 ; infection by meat, 211

;

infection by milk, 210 ; infection by inha-

lation, 209 ; inoculation of, 208 ; in infants,

254; in old age, 254; rcidicinal treatment of,

274 ; modes of death in pulmonary, 255; modes

of infection in, 206 ; natural or spontaneous,

cure of, 270 ; of alimentary canal, 260 ; of

arteries, 267 ; of brain and cord, 263 ; of Fal-

lopian tubes, 266 ; of genito-urinary system,

204; of kidneys, 264; ofliver,263; of lymph
glands, 224 ; of mammary gland, 267 ; of

ovaries, 266 ; of pericardium, 256 ; of peri-

tonaeum, 258 ; of pleura, 256 ; of prostate,

266 ; of serous membranes, 255 ; of testes,

266 ; of ureters and bladder, 265 ; of uterus,

266 ; of vesiculse seminales, 266 ;
pregnancy,

influence of, in, 269
;
prognosis of, 267

;
pro-

phylaxis in, 269
;
pulmonary, 228 ; specific

treatment of, 273; treatment of, 270, 275;

and typhoid fever, 30; and valvular disease

of heart, 253.

TufneWs treatment of aneurism, 714.

Tumors of brain, 970.

Tunnel ansemia, 1090.

Twists and knots in the bowel, 445.

Tympanites, in intestinal obstruction, 447 ; in

peritonitis, 499 ; in tuberculous peritonitis,

259; in typhoid fever, 24: as a cause of sud-

den heart-failure, 454; in the constipation

of infants, 452.

Typhlitis, 429.

Typhoid fever, 1 ; abortive form, 31 ;
afebrile,

15, 32 ; ambulatory form, 13, 31 ; unsemia in,

18 ; and tuberculosis, 43 ; bacillus of, 8

;

chills in, 15 ;
circulatory system in, 18 ; dia-

betes in, 80 ;
diagnosis of, 33 ; diarrhoea in,

21 ;
digestive system in, 21 ; Ehrliclih reac-

tion in, 28 ;
erysipelas in, 30

;
etiology of, 2

;

grave form of, 31 ; htemorrhage in, 9; hajm-
orrhagic, 31 ; historical note on, 1 ; in the

aged, 82; in children, 32; in pregnancy,

82; liver in, 9, 25 ; meteorism in, 23; mild

form, 31 ; modes of conveyance of, 4 ; morbid

anatomy of, 6 ; nervous system in, 10, 26

;

noma in, 80, 82 ; osseous system in, 29 ;
oys-

ters and, 5 ;
parotitis in, 21 ;

perforation of

bowel in, 8 ;
peritonitis in, 24, 42 ;

post-ty-

phoid elevations of temperature in, 15
;
prog-

nosis of, 85
;
prophylaxis of, 35 ;

pyuria in,

9, 29 ;
relapses in, 32 ; renal system in, 28

;

respiratory system in, 25 ; serum therapy

in, 41; skin rashes in, 16; spleen in, 24;

symptoms of, 11 ; tender toes in, 27 ;
tetany

in, 27 ; treatment of, 37 ; varieties of, 30.

Typhoid-malarial fever, so called, 84, 169.

Typhoid septicsemia, 11.

Typhoid spine, 30.

Typhoid state, 458, 460.

Typhotoxin, 6.

Typhus fever, 43; complications and sequelaa

of, 46 ;
contagiousness of, 44 ; diagnosis of,

46
;
etiology of, 43 ; morbid anatomy of, 44 ;

period of incubation of, 44 ;
prognosis of, 46

;

stage of eruption in, 45 ;
symptoms of, 44

;

treatment of, 47.

Typhus siderans, 46.

Tyrosin, 461.

Tyrotoxicon, 1071.

Ulcer, cancerous, of intestine, 424
;

gastric,

394 ; of duodenum, 394 ; of bowel in dys-

entery, 147, 150 ; in typhoid fever, 8.

Ulcer of mouth, 352 ; in the new-born, 358 ; in

nursing women, 858 ; of palate in infants,

353.

Ulcer, peptic, 394
;
perforating, of foot, 907

;

vaccination, 66.

Ulcerative endocarditis, 630.

Ulcers, Farroffs, 353.

Ulnar nerve, affections of, 875.

Uncinaria duodenalis, 1090.

Unconsciousness (see Coma).

Ursemia, 778 ; cerebral manifestations of, 779,

781 ; coma in, 779 ; convulsions in, 779
;
diag-

nosis from apoplexy, 948
;
dyspnoea in, 780

;

headache in, 780 ; in Bright's disease, 798
;

local palsies in, 780 ; oedema of brain in, 940
;

stomatitis in, 780
;
symptoms of, 779

;
theory

of, 778.

Urate (lithate) of soda in gout, 311.

Urates in the urine, 773.

Urates (lithates), amorphous, 773.

Ureter, blocking of, 763 ; mucous cysts of,

1081 ; obstructed by calculi, 808
;
psorusper-

miasis of, 1081 ; tuberculosis of, 265.

Urethritis, gouty, 317.

Uric acid, calculus, 806
;
deposition of, 773

;

in gout, 311 ; in urine, 778
;
"showers," 316.

Uric-acid diathesis (see Lith^mia), 773.

Uric-acid headache, 816.

Uric-acid theory of gout, 811.



1142 INDEX.

Urinary calculi, 806.

Urine, anomalies of the secretion of, 763.

Urine, density of, in acute Bright's disease,

783 ; in chronic Bright's disease, 793 ; in

diabetes, 323 ; in diabetes insipidus, 331.

Urine, hajinoglobin in, 765; in acute yellow

atrophy of liver, 460 ; in grave antemia, 731

;

in cholera, 136 ; in diabetes insipidus, 331

;

in diabetes mellitus, 323 ; in diphtheria, llo

;

in erysipelas, 125 ; in gout, 81,8, 316 ; in

jaundice, 458 ; in melanotic sarcoma, 776 ; in

pneumonia, 555 ; in acute pulmonary tuber-

culosis, 250 ; in typhoid fever, 28 ; oxalates

in, 774 ;
pus in, 771.

Urine, quantity of, in chronic Bright's disease.

793 ; in diabetes insipidus, 331 ; in diabetes

mellitus, 323 ; in intestinal obstruction, 447.

Urine, retention of, in typhoicf fever, 28.

Urine, suppression of, 763 ; treatment of, 764
;

in cholera, 136 ; in acute nephritis, 783 ; in

scarlet fever, 76 ; in acute intestinal obstruc-

tion, 447 ; obstructive suppression, 808.

Urine, tests for albumin in, 7'69
;
biliary pig-

ment in, 458; blood in, 765; albumoses in,

770 ;
peptones in, 770.

Urobilin, increase of, in pernicious ansemia,

731.

Uro-genital tuberculosis, 264.

Urticaria, after tapping of hydatid cysts, 1103
;

epidemica, 1110
;
giant form (see Neurotic

(Edema), 1044 ; with purpura, 344 ; in small-

pox, 54 ; in typhoid fever, 17.

Uterus, tuberculosis of, 266.

Uvula, CBdema of, 359 ; infarction of, 345, 359.

Vaccination, 50, 64; mark, 64; operation of,

68
;
phenomena of, 64 ;

rashes, 67 ;
ulcers,

66 ; value of, 68.

Vaccine lymph, choice of, 67 ; from the calf,

68; humanized, 67.

Vaccinia, 64 ;
generalized, 65.

Vaccine-syphilis, 66 ;
diagnosis from vaccina-

tion ulcers, 66.

Vagabond's discoloration, 749, 1108.

Vaginitis, gonorrhoeal, of the new-born, 298.

Valvular disease of heart, 637 ;
prognosis in,

656 ; treatment of, 658 ; and tuberculosis, 253.

Varicella, 69 ;
htemorrhagic, 70.

Varicella bullosa, 70; escharotica, 70.

Varices, oesophageal, in cirrhosis of liver, 370.

Variola, 50 ;
heemorrhagica, 53, 56, 58

;
vera, 53.

Variola heemorrhagica pustulosa, 56, 58.

Variolo sine eruptione, 58.

Varioloid, 53, 58.

Vaso-niotor disorders, 1041.

Vaso-motor disturbances in caries, 915; in

chronic pleurisy, 607 ; in exophthalmic goi-

tre, 753; in hemicrania, 1012; in myelitis,

890 ; in neuralgia, 1014.

Veins, cerebral, thrombosis in, 956 ; diastolic

collapse of, 625 ; pulsation in, 248, 990, 1034.

Vena cava, inferior, twist in, 594.

Vena cava, superior, peribration of, by aneu-

rism, 708, 718.

Venereal disease, 184.

Venesection (see Bloodletting).

Venous pulse, 248, 990, 1034.

Ventricles of brain, dilatation of (hydrocepha-

lus), 979 ;
puncture of, 979.

Ventricular hiemorrhage, 942.

Verruca nccrogenica, 208.

Vertebrre, caries of, 914 ; cervical, caries of, 915.

Vertebral artery, obstruction of, 952.

Vertigo, auditory, 861 ;
cerebellar, 926 ; in ar-

terio-sclerosis, 705 ; in brain tumor, 971 ;
gas-

tric, 380
;

labyrinthine, 861
;

paralyzing,

862.

VesiculsB seminales, tuberculosis of, 266.

Vicarious, epistaxis, 517 : hremoptysis, 541.

Vitiligoidea, 457.

Vocal fremitus, 553, 595 ;
resonance, 554, 596.

Voice (see Speech).

Voice, alteration of, in mouth-breathers, 367.

Volitional tremor, 965.

Volvulus, 445, 449.

Vomica, signs of, in phthisis, 236.

Vomit, black, 141 ;
coffee-ground, 405.

Vomiting, in Addison's disease, 748 ; in Brighfs

disease, 795; in cerebral abscess, 976; in

cerebral tumor, 971 ; in chronic obstruction

of intestines, 447 ; in chronic ulcerative

phthisis, 249
;
gall-stone colic, 466 ; in gas-

tric cancer, 405 ; in gastric ulcer, 897 ; in

acute obstruction of intestines. 446 ;
in tuber-

culous meningitis, 222 ; in migraine, 1012 ; in

peritonitis, 499; in small-pox, 53; nervous,

387; primary periodic, 388; stercoraceOus,

446 ;
ursemic, 780.

Wall-paper, poisoning by arsenic in, 1067.

War of rebellion, statistics of dysentery in, 145.

War of rebellion, malignant measles in, 83.

Wart-pox, 58.

Warts, post-mortem, 208.

Washing out stomach, 383, 393.

Water-hammer pulse, 641.

Water, infection by, in diphtheria, 103; in

cholera, 134; in typhoid fever, 5.

Water on the brain," 221.

Weber, syndrome of, 224, 946, 973.

WeWs disease, 286.

Werlhqf^s disease, 345.

Wernicke's hcmiopic pupillary inaction, 847.

Wet-pnck, 80.

Whip-worm, 1094.

White flux of India, 421.

White softening of brain, 950.

White thrombi in heart, 650.
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Whooping-cough, 88; eomplieations and so-

quelsB of, 90; diagnosis of, yO; etiology of,

88 ; morbid anatomy of, 89 ; prognosis of,

91 ;
symptoms of, 89 ; treatment of, 91.

Wineherg disease (see Epidemic Hemoglo-
binuria OF THE New-bobn), 190, 347, 766.

"Wind" in the process of training, 670.

" Winged scapulse," 245.

Wi/itriek''s sign, 247.

Woiilez, rnaladie de, 537.

Wool-sorter's disease, 176.

Word-blindness, 928.

Word-deafness, 928.

Wormian bones in hydrocephalus, 978.

Worms (see Paeasites).

Wounds of the heart, 683.

Wrist-drop, 875 ; in lead-poisoning, 1065.

Writer's cramp, 1017.

Wryneck, 868
;
spasmodic, 868.

Wurzburg Surgical Clinic, statistics of tuber-

culosis at, 214.

Xanthelasma, 457.

Xanthine, 807.

Xaiithomata, 325, 457, 467.

Xanthopsia, 1084.

Xerostomia, 357.

Yellow fever, 139 ;
diagnosis of, 142 ;

epidemics

of, 139
;
etiology of, 1 39 ; morbid anatomy of,

140; prognosis of, 142; prophylaxis of, 142;

symptoms of, 141 ; treatment of, 143.

Yellow softening of brain, 950.

Yellow vision, 1084.

Yeo^s dietary in obesity, 1078.

Zona, 1015.

THE END,
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. MANUAL OF PRACTICAL ANATOMY. Second Edition. In
2 vols., crown 8vo, cloth, illustrated with 372 wood engravings, and
2 coloured plates. Vol. I.—Upper Limb, Lower Limb, Abdomen;
Vol. II.—Thorax, Head and Neck. Price per volume, 12s. 6d.

{Pentland's Students' Manuals.)

Davidson, Andrew, M.D., F.R.C.P.Ed.,
Late Visiting and Superintending Surgeon, Civil Hospital; Professor of Chemistry,
Royal College, Mauritius.

GEOGRAPHICAL PATHOLOGY. An inquiry into the Geogra-
phical Distribution of Infective and Climatic Diseases. In 2 vols.,

large 8vo, cloth, pp. xvi., 1008. Illustrated with maps and charts.

Price 31s. 6d.

HYGIENE AND DISEASES OF WARM CLIMATES. In a
Series of Articles by Eminent Authorities. Edited by Andrew
Davidson, M.D., F.R.C.P.Ed., Late Visiting and Superintending
Surgeon, Civil Hospital; Professor of Chemistry, Royal College,
Mauritius; Author of "Geographical Pathology." The Articles
are contributed by Sir Joseph Fayrer; Drs. Macnamara;
Patrick Manson ; Lane Notter; E. A. Birch; R. W. Cop-
pinger; David Bruce; G. M. Sternberg; Montague Lub-
bock; Hy. Cayley; Sonsino; The Editor; &c. &c. One
volume, royal 8vo, cloth, pp. xx., 1014. Illustrated with engravings
and full-page plates. Price 31s. 6d.

Davis, Edward P., A.M., M.D.,
Professor of Obstetrics and Diseases of Infancy in the Philadelphia Polyclinic

; Clini-
cal Professor of Obstetrics, Jefferson Medical College, Philadelphia.

A TREATISE ON OBSTETRICS FOR STUDENTS AND
PRACTITIONERS. Large 8vo, cloth, pp. 553, illustrated with
2

1 7 engravings and 30 plates in colours and monochrome. Price
16s. nett.

Dentistry, The American System of.

In Treatises by Various Authors. Edited by Wilbur F. Litch
M.D., D.D.S., Professor of Prosthetic Dentistry, Therapeutics'
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and Materia Medica, in the Pennsylvania College of Dental

Surgery, Philadelphia. In three handsome volumes, royal 8vo, cloth,

containing about looo pages each, with fully 1700 elaborate

illustrations. Price 303. per volume, nett. For Sale by Subscrip-

tion only.

Dercum, Francis X., A.M., M.D., Ph.D.,

Clinical Professor of Nervous Diseases, Jefferson Medical College, Philadelphia;

President of the American Neurological Association.

A TEXT-BOOK ON NERVOUS DISEASES. By American

Authors. Royal Svo, cloth, pp. xvi, 1056. Illustrated with 341

engravings and 7 coloured plates. Price 25s, nett.

The list of contributors includes the following well-known

names :

—

N. E. Brill, M.D.
Charles W. Burr, M.D.

Joseph Collins, M.D.
Charles L. Dana, M.D.

F. X. Dercum, M.D.
E. D. Fisher, M.D.
Landon Carter Gray, M.D.

C. A. Herter, M.D.
George W. Jacoby, M.D.

W. W. Keen, M.D., LL.D.

Philip Coombs Knapp, M.D.

James PIendrie Lloyd, M D.

Charles K. Mills, M.D.

S. Weir Mitchell, M.D., LL.D.

Charles A. Oliver, M.D.
William Osler, M.D.
Frederick Peterson, M.D.

Morton Prince, M.D.

G. E. de Schweinitz, M.D.

Wharton Sinkler, M.D.

M. Allen Starr, M.D.

James C. Wilson, M.D.

De Schweinitz, G. E., A.M., M.D.,

Professor of Ophthalmology in the Philadelphia Polyclinic
;

Clinical Professor of

Ophthalmology in the Jefferson Medical College, Philadelphia.

TOXIC AMBLYOPIAS; their Classification, History, Symptoms,

Pathology, and Treatment. Royal Svo, cloth, pp. 238, with 46

figures in the text, and 9 full-page plates. Price 16s. nett.

Edinburgh Hospital Reports.

Edited by G. A. Gibson, M.D., D.Sc ; C. W. Cathcart, M.A^,

MB • Tohn Thomson, M.D. ; and D. Berry Hart, M.D.

Issued annually, Svo, cloth, pp. xvi., 650 or thereby, handsomely

printed. Illustrated with full-page plates and engi-avings^ 1 nee per

volume, 12s. 6d. nett. Carriage free. Volumes I. II. Ill IV. and

V. now ready.
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Edinburgh Medical Journal.

Edited by G. A. Gibson, M.D., D.Sc, F.R.C.P.Ed., Assistant

Physician, Edinburgh Royal Infirmary.

Assisted in Special Departments by :
—

A. LocKHART Gillespie, M.D., F.R.C.P.Ed., Medical Registrar,

Edinburgh Royal Infirmary {Medimie).

Alexis Thomson, M.D., F.R.C.S.Ed., Assistant Surgeon, Edinburgh
Royal Infirmary {Stirgery).

Francis W. N. Haultain, M.D., F.R.C.P.Ed., Physician for Diseases

of Women, Deaconess Hospital, Edinburgh {Obstetrics and Gyne-
cology).

Ralph Stockman, M.D., F.R.C.P.Ed., Professor of Materia Medica
in the University of Glasgow {Therapeutics).

R. F. C. Leith,.M.A., M.B., B.Sc, F.R.C.P.Ed., Assistant Physician,

Edinburgh Royal Infirmary {Pathology).

D. J. Cunningham, M.D., D.Sc, F.R.S., LL.D., D.C.L., Professor

of Anatomy in the University of Dublin {Applied Anatomy).
Thos. H. Milroy, M.D., B.Sc, Demonstrator of Physiology, Uni-

versity of Edinburgh {Physiology).

J. Batty Tuke, M.D., D.Sc, F.R.C.P.Ed., Physician Superintendent,
Saughton Hall Asylum ; and J. MacPherson, M.B., F.R.C.P.Ed.,
Medical Superintendent, Stirling District Asylum {Insanity).

W. Allan Jamieson, M.D., F.R.C.P.Ed., Physician for Diseases of
the Skin, Edinburgh Royal Infirmary {Diseases of the Skin).

P. M'Bride, M.D., F.R.C.P.Ed., Aural Surgeon and Laryngologist,
Edinburgh Royal Infirmary; and A. Logan Turner, M.D.,
F.R.C.S.Ed., Surgeon for Diseases of Ear and Throat, Deaconess
Hospital, Edinburgh {Diseases of the Ear, Throat, and Nose).

George A. Berry, M.B., F.R.C.S.Ed., Ophthalmic Surgeon, Edin-
burgh Royal Infirmary; and W. G. Sym, M.D., F.R.C.S.Ed.,
Senior Assistant Ophthalmic Surgeon, Edinburgh Royal Infirmary
{Diseases of the Eye).

G. H. Melville Dunlop, M.D., F.R.C.P.Ed., Extra Physician,
Royal Hospital for Sick Children, Edinburgh {Diseases of Children).

C. Hunter Stewart, M.B., D.Sc, F.R.S.E., Demonstator of Public
Health and Medical Jurisprudence, University of Edinburgh
{Public Health).

The Volumes begin with the Issues for January and July.

Subscription One Guinea per annum {in advance) postfree. For the

Colonies and Abroad, Twenty-four Shillings per annum (?;/

advance) post free. Single Numbers Two Shillings each.

Ewald, Dr. C. A.,
Extraordinary Professor of Medicine at the University of Berlin ; Director of the
Augusta Hospital.

DISEASES OF THE STOMACH. Authorised translation, with
special additions by the author, by Morris Manges, A.M., M.D.,
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attending Physician, Mount Sinai Hospital, New York City. Large

8vo, cloth, pp. xvi., 498, with 30 illustrations. Price 16s.

Felkin, R. W., M.D., F.R.S.E., F.R.G.S.,
Lecturer 011 Diseases of the Tropics and Climatology, School of Medicine, Edinburgh.

GEOGRAPHICAL DISTRIBUTION OF SOME TROPICAL
DISEASES AND THEIR RELATION TO PHYSICAL
PHENOMENA. Svo, cloth, pp. 54. Illustrated with 16 coloured

maps. Price 5s.

Frost, W. Adams, F.R.C.S.,
Ophthalmic Surgeon and Lecturer on Ophthalmic Surgery, St. George's Hospital;

Surgeon, Royal Westminster Ophthalmic Hospital, London.

THE FUNDUS OCULI, with an Ophthalmoscopic Atlas, illus-

trating its Physiological and Pathological Conditions. In one

handsome 4to volume, extra cloth, gilt top, with 47 plates,

exhibiting 107 beautifully coloured figures, and numerous engrav-

ings in the text. Price 63s. nett.

Fuller, Eugene, M.D.,
Instructor in Genito-Urinary and Venereal Diseases, Post-Graduate Medical School,

New York.

DISORDERS OF THE MALE SEXUAL ORGANS. Large Svo,

cloth, pp. 242. Illustrated with 8 plates and 25 figures in the text.

Price 9s.

Gibbes, Heneage, M.D.,
Professor of Pathology in the University of Michigan

;
formerly Lecturer on Histology

in the Medical School, Westminster Hospital.

PRACTICAL PATHOLOGY AND MORBID HISTOLOGY.
8vo, cloth, pp. 362. Illustrated with 60 photographic reproduc-

tions. Price 12s. 6d.

Gibson, G. A., M.D., D.Sc, F.R.C.P.Ed.,
Lecturer on the Principles and Practice of Medicine in the Edinburgh Medical

School ; Assistant Physician, Edinburgh Royal Infirmary.

DISEASES OF THE HEART AND CIRCULATION. Svo,

pp. xvi., 550, or thereby. Illustrated with 100 figures in the text.

In Press. {Pentlands Medical Series, Volume Sipcth.)

TEXT BOOK OF MEDICINE. By British Teachers. Edited by

G. A. Gibson, M.D., D.Sc. In Press, royal Svo, pp. xxiv., 1250,

with illustrations.

* The following, among others, will contribute :—Professors W. T.

*
*Gairdner, Sir T. Grainger Stewart, Thomas Oliver ;

Sir
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William R. Gowers, Doctors J. Mitchell Bruce, R. Maguire,
F. W. MoTT, Stephen Mackenzie, Hector Mackenzie, Hale
White, Lauder Brunton, Sidney Martin, W. Pasteur, A. A.
Kanthack, Patrick Manson, J. W. Moore, Wm. Hunter, W.
Allan Jamieson, J. O. Affleck, William Russell, Alex.
Bruce, R. W. Philip, the Editor, &c. &c.

Gibson, Q. A., M.D., D.Sc, F.R.C.P.Ed.,
Lecturer on the Principles and Practice of Medicine in the Edinburgh Medical
School; Assistant Physician, Edinburgh Royal Infirmary;

and

Russell, William, M.D., F.R.C.P.Ed.,
Assistant Physician, Edinburgh Royal Infirmary ; Lecturer on Pathology
and Morbid Anatomy in the Edinburgh Medical School.

PHYSICAL DIAGNOSIS. A Guide to Methods of Chnical
Investigation. Second Edition, crown 8vo, cloth, pp. xvi., 376, with
109 illustrations, some coloured. Price, 10s. 6d. {Fe?itland's
Students' Matiuals.)

Graham, James, M.A., M.D.,
Late Demonstrator of Anatomy, Sydney University

; Medical Superintendent Prince
Alfred Hospital, Sydney.

HYDATID DISEASE IN ITS CLINICAL ASPECTS. 8vo,
cloth, pp. xvi., 204, with 34 full-page coloured plates. Price 16s.

Hall, H. Newbery, Ph.G., M.D.,
Professor of Pathology and Medical Chemistry, Post Graduate Medical School •

Surgeon to the Emergency Hospital, &c., Chicago.

COMPEND OF PATHOLOGY AND MORBID ANATOMY.
Crown 8vo, cloth, pp. 204, with 91 illustrations. Price 4s. 6d.

Hare, Hobart Amory, M.D., B.Sc,
Clinical Professor of the Diseases of Children and Demonstrator of Therapeutics in

It ","'r';'^"y
°^ Pennsylvania; Physician to St. Agnes's Hospital and to the

Medical Dispensary of the Children's Hospital, Philadelphia.

SYSTEM OF PRACTICAL THERAPEUTICS. By Various
Authors. Edited by Hobart Amory Hare, M.D. In 6 volumes,
royal 8vo, cloth, of about 500 pages each. Uniform with the
"Cycloptedia of Children's Diseases" and "Systems of Gynfecology
and Obstetrics." Price per volume, 12s. 6d. nett, carriage free.

Supplement, bringing the work up to date, in two volumes,
royal Svo, cloth. Price 25s. nett, carriage free.
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Hatfield, Marcus P., A.M., M.D.,
Professor of Diseases of Children, Chicago Medical College.

COMPEND OF DISEASES OF CHILDREN. Crown 8vo, cloth,

pp. 1 86, with coloured plate. Price 4s. 6d.

Haultain, F. W. N., M.D., F.R.C.P.Ed.,
Physician to the Royal Dispensary ; late Clinical Assistant to Physician for Diseases

of Women, Royal Infirmary, Edinburgh ;
and

Ferguson, J. Haig, M.D., F.R.C.P.Ed.,
Physician to the New Town Dispensary; late Resident Physician, Royal

Maternity Hospital, Edinburgh.

HANDBOOK OF OBSTETRIC NURSING. Second Edition,

revised and enlarged, crown Bvo, cloth, pp. xvi., 244. Illustrated

with 33 wood engravings. Price 5s.

Hayem, Georges, M.D.,
Professor of Clinical Medicine in the Faculty of Medicine of Paris.

PHYSICAL AND NATURAL THERAPEUTICS : the Remedial

Uses of Atmospheric Pressure, CUmate, Heat and Cold, Hydro-

therapeutic Measures, Mineral Waters, and Electricity. Edited by

HoBART Amory Hare, M.D., Professor of Therapeutics and

Materia Medica, Jefferson Medical College, Philadelphia. Large

8vo, cloth, pp. 426, with 113 illustrations in the text. Price 14s.

Hirst, Barton Cooke, M.D.,
Professor of Obstetrics in the University of Pennsylvania ;

and

Piersol, George A., M.D.,
Professor of Embryology and Histology in the University of Pennsylvania.

HUMAN MONSTROSITIES. In handsome folio, containing

about 230 pages of text, illustrated with engravings and 39 full-

page photographic plates from Nature. In four fasciculi. Price

25s. each nett, carriage free. The edition is limited, and is for

sale only by subscription.

Holland, J. W., M.D.,
Professor of Medical Chemistry and Toxicology, Jefferson Medical College, Phila-

delphia.

THE URINE AND THE COMMON POISONS, MEMORANDA,
CHEMICAL AND MICROSCOPICAL, FOR LABORATORY
USE. Second Edition, revised and enlarged, oblong crown 8vo,

cloth, pp. 65, with 28 illustrations. Price, 4s.
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Horwitz, Orville, B.S., M.D.,
Chief of the Outdoor Surgical Department, Jefferson Medical College Hospital, Phila-

delphia.

eOMPEND OF SURGERY. Fourth Edition, revised, crown 8vo,

cloth, pp. 272, with 136 illustrations. Price 5s.

Hugfhes, Daniel E., M.D.,
Late Demonstrator of Clinical Medicine in the Jefferson Medical College, Phila-

delphia.

COMPEND OF THE PRACTICE OF MEDICINE. Fourth

Edition, revised and enlarged, crown 8vo, cloth, pp. 328.

Price 7s. 6d.

Hygiene and Diseases of Warm Climates.

{See Davidson.)

James, Alex., M.D., F.R.C.P.Ed.,
Lecturer on the Principles and Practice of Medicine in the School of Medicine, Edin-

burgh ; Assistant Physician, Edinburgh Royal Infirmary.

PULMONARY PHTHISIS. Its Etiology, Pathology, and Treat-

ment. 8vo, cloth, pp. xii., 285. Price 9s.

Jamieson, W. Allan, M.D., F.R.C.P.Ed.,
Extra Physician for Diseases of the Skin, Edinburgh Royal Infirmary

;
Consulting

Physician, Edinburgh City Hospital ; Lecturer on the Diseases of the Skin, School

of Medicine, Edinburgh.

DISEASES OF THE SKIN. A Manual for Students and Prac-

titioners. Fourth Edition, revised and enlarged, 8vo, cloth, pp.

xvi., 676, with coloured illustrations. Price 21s. {Fentland's

Medical Series, Volume First.)

Johnstone, Alexander, F.Q.5.,
Lecturer on Botany, School of Medicine, Edinburgh.

BOTANY. A Concise Manual for Students of Medicine and
Science. Crown 8vo, cloth, pp. xvi., 260, with 164 illustrations

and a series of floral diagrams. Price 6s. {Fentlnnd's Students'

Manuals.)

Journal of Pathology and Bacteriology.

Edited, with the Collaboration of Distinguished British and Foreign
Pathologists, by German Sims Woodhead, M.D., Director of the
Laboratories of the Royal Colleges of Physicians (London) and
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Surgeons (England), Assisted in Special Departments by SidneyM artin, M.D. (Lond.) {Pathological Chemistry^) ; S. G. Shattock,
F.R.C.S. {Morbid Atiaioniy and Histology); G. E. Cartwright
Wood, M.D. (Edin.) {Bacteriology); C. S. Sherrington, M.D.,
(Cantab.) {Experimental Pathology). Subscription, One Guinea
per annum (in advance), post free.

It has been felt for some time that the want in this country of a
Journal dealing specially with General and Experimental Pathology
has militated most seriously against the free interchange of ideas,
not only between English-speaking pathologists, but also between
British and Foreign workers.

Although the Transactions of the Pathological Society deal with
communications which are brought before its members, there is no
medium in which longer articles, and especially those from workers
throughout the United Kingdom and abroad, can be brought
before a less limited circle of readers. It has been thought
desirable, therefore, to found a journal specially devoted to the
publication of original contributions to General Pathology, Patho-
logical Anatomy, and Experimental Pathology, including
Bacteriology. These articles will, of course, be mainly from
British Laboratories and Hospitals ; but the co-operation of many
distinguished Continental, American, and Colonial Pathologists has
been obtained, and papers written or edited by them will be placed
before our readers.

In order to increase the interest and extend the usefulness of the
Journal, it is intended that, in addition to original articles, critical

summaries of work done in special departments of Pathology and
Bacteriology shall from time to time be published. All articles

appearing in the Journal will be signed.

The Journal appears at least four times a year, but it will be
issued more frequently if necessary, in order to ensure publication

of all papers as early as possible after they are received.

The numbers issued throughout the year form a volume, royal 8vo,

of about 500 pages. They are printed on good paper, and freely

illustrated with Woodcuts and Chromolithographs.
Amongst those who collaborate are the following :—Sir Henry

Acland, Bart, Oxford
; J. G. Adami, Montreal ; S. Arloing, Lyons

;

B. Bang, Copenhagen ; Ch. Bouchard, Paris ; R. Boyce, Liver-

pool
; J. Rose Bradford, London ; H. Buchner, Munich ; Sir

Charles Cameron, Dublin
;
Angelo Celli, Rome ; A. Chantemesse,

Paris ; A. B. Charrin, Paris ; A. Chauveau, Paris ; W. Watson
Cheyne, London ; H. Chiari, Prague

; Joseph Coats, Glasgow

;

W. T. Councilman, Boston ; D. D. Cunningham, Calcutta

;

S. Delepine, Manchester;
J.* Dreschfeld, Manchester; D. Drum-

raond, Newcastle; Von Esmarch, Koenigsberg ; Ch. Firket, Liege;

R. H. Fit/,, Boston ; P. Grawitz, Griefswald ; W. S. Greenfield,

Edinburgh ; E. H. Hankin, Agra ; H. Heiberg, Christiania

;

Victor Horsley, London ; F. Hueppe, Prague ; O. Israel, Berlin
;
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E. Klebs, Zurich ; Alfred Lingard, Poonah )
Lord Lister, London;

O. Lubarsch, Rostock ; P. Marie, Paris ; E. Metchnikoff, Paris
;

F. W. Mott, London ; E. Nocard, Alfort \ T. Oliver, Newcastle ;

J. Orth, Gottingen; William Osier, Baltimore; J. F. Payne,

London ; T. Mitchell Prudden, New York
; J. M. Purser, Dublin

;

J, C. Salomonsen, Copenhagen
; J. Burdon Sanderson, Oxford

;

A. M. Stalker, Dundee; J. Lindsay Steven, Glasgow; H. Stilling,

Lausanne; I. Straus, Paris; T. P. Anderson Stuart, Sydney;

R. Thoma, Dorpat
; J. Batty Tuke, Edinburgh ; L. Vaillard, Pans;

Rudolf Virchow, Berlin; H. Marshall Ward, Cambridge; A. Weich-

selbaum, Vienna; C. Weigert, Frankfort a/M ; W. H. Welch,

Baltimore ; Samuel Wilks, London ; A. E. Wright, Netley ; Von

Zenker, Erlangen ; E. Ziegler, Freiburg.

Keating, John M., M.D., LL.D.,
Fellow of the College of Physicians of Philadelphia ;

late Visiting Obstetrician to the

Philadelphia Hospital, and Lecturer on Diseases of Women and Children, Phila-

delphia Hospital.

CYCLOPEDIA OF THE DISEASES OF CHILDREN,
MEDICAL AND SURGICAL. The Articles written especially

for the work by American, British, and Canadian Authors. Edited

by John M. Keating, M.D. In 8 vols., royal 8vo, of about 500

pages each. Illustrated with wood engravings in the text, and

numerous full-page plates. Price 12s. 6(i. per volume nett,

carriage free. Detailed prospectus on application.

A NEW PRONOUNCING DICTIONARY OF MEDICAL
TERMS. Handsome Svo, cloth, pp. 818. Price IBs.

Keating, John M., M.D., LL.D.,

and

Coe, Henry C, M.D., M.R.C.5.,
Professor of Gynaecology, New York Polyclinic.

CLINICAL GYNECOLOGY, MEDICAL AND SURGICAL.
By American Teachers. 2 vols., royal Svo, cloth extra, gilt tops,

pp. xviii., 994. Illustrated with 34 full-page plates and 377
engravings in the text. Price 25s. nett.

Keith, Skene, F.R.C.5.,

Assisted by

Keith, George E., M.B., CM.
TEXT-BOOK OF ABDOMINAL SURGERY. A Clinical Manual

for Practitioners and Students. Svo cloth, gilt top, pp. xvi., 508.
Price 16s. {Pent/aiitPs Medical Series, Volume Fourth.)
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Kenwood, H. R., M.B., CM., L.R.C.P. (Lond.).
THE ESSENTIALS OF MEDICAL ANATOMY. lamo, cloth,

pp. 52. Price 2s.

Landis, Henry Q., A.M., M.D.,
Late Professor of Obstetrics and Diseases of Women in Starling Medical College.

COMPEND OF OBSTETRICS. Third Edition, thoroughly revised,
enlarged, and improved, crown 8vo, cloth, pp. 118, with 17
illustrations. Price 4s. 6cl.

Lawless, E. J., M.D.,
Surgeon-Major, 4th V.B. East Surrey Regiment.

FIRST AID TO THE INJURED AND MANAGEMENT OF
THE SICK. An Ambulance Handbook and Elementary Manual
of Nursing for Volunteer Bearers and Others. Crown Svo, cloth,

pp. xvi., 262, with plate and numerous wood engravings.
Price 3s. 6d.

Leuckart, Rudolf,
Professor of Zoology and Comparative Anatomy in the University of Leipsic.

THE PARASITES OF MAN AND THE DISEASES WHICH
PROCEED FROM THEM. A Text-Book for Students and
Practitioners. Translated from the German with the co-operation

of the Author by William E. Hoyle, M.A. (Oxon.), M.R.C.S.,
F.R.S.E., Curator of the Museums, Owens College, Manchester.
Natural History of Parasites in General.—Systematic Account
of the Parasites Infesting Man.

—

Protozoa.—Cestoda. Large
Svo, cloth, pp. xxviii., 772. Illustrated with 404 engravings. Price

31s. 6d.

Liddell, John, M.D.,
Honorary Physician, Harrogate Royal Bath Hospital.

THE MINERAL WATERS OF HARROGATE. Cr. Svo, limp

cloth, pp. 64. Price 2s. nett.

Lockwood, Charles Barrett, F.R.C.S.,
Hunterian Professor, Royal College of Surgeons of England

;
Assistant Surgeon to St.

Bartholomew's Hospital
;
Surgeon to the Great Northern Central Hospital, London.

TRAUMATIC INFECTION. Hunterian Lectures delivered at the

Royal College of Surgeons of England. Crown Svo, cloth, pp. xii.,

138. Illustrated with 27 wood engravings in the text. Price 3s.

ASEPTIC SURGERY. Crown Svo, cloth, pp. xvi., 233. Price 4s.
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Longley, Elias.

STUDENTS' POCKET MEDICAL LEXICON. Giving the correct

Pronunciation and Definition of all Words and Terms in general

use in Medicine and the Collateral Sciences. New Edition, i8mo,

cloth, pp. 303. Price 4s.

McBride, P., M.D., F.R.C.P.Ed.,
Lecturer on the Diseases of the Ear and Throat, Edinburgh School of Medicirie

;

Aural Surgeon and Laryngologist, Royal Infirmary, Edinburgh
;
Surgeon, Edin-

burgh Ear and Throat Dispensary.

DISEASES OF THE THROAT, NOSE, AND EAR. Second
Edition, revised and enlarged, 8vo, cloth, pp. xvi., 682, with

coloured illustrations from original drawings. Price 25s. {Pent-

land's Medical Series, Volume Third.)

McClellan, George, M.D.,
Lecturer on Descriptive and Regional Anatomy at the Pennsylvania School of

Anatomy ; Professor of Anatomy at the Pennsylvania Academy of the Fine Arts
;

Member of the Academy of Natural Sciences, College of Physicians, &c., of

Philadelphia.

REGIONAL ANATOMY IN ITS RELATION TO MEDICINE
AND SURGERY. In 2 handsome volumes, large 4to of over 350
pages each. Illustrated with 100 full-page facsimile chromo-litho-

graphic plates, reproduced from photographs taken by the Author
of his own Dissections, expressly designed and prepared for this

Work, and coloured by him after Nature. Price per volume, 42s.

nett. Carriage paid. Sold only by subscription.

Maclaren, P. H., M.D., F.R.C.S.Ed.,
Surgeon, Edinburgh Royal Infirmary

;
formerly Surgeon in charge of the Lock

Wards, Edinburgh Royal Infirmary ; Examiner in the Royal College of Surgeons,
Edinburgh.

ATLAS OF VENEREAL DISEASES. A Series of Illustrations

from Original Paintings, with Descriptions of the Varied Lesions,

their Differential Diagnosis and Treatment. In 10 fasciculi, price

6s. each ; or complete in one handsome royal quarto volume, extra

cloth, price 63s. nett.

Maguire, Robert, M.D., F.R.C.P.,
Physician to, and Joint Lecturer on Pathology, St. Mary's Hospital ; Assistant

Physician, Consumption Hospital, Brompton, London,

DISEASES OF THE KIDNEYS. 8vo, pp. xvi., 500, with illus-

trations in the text. In Press. {Pcniland's Medical Series,

Volume Seventh)
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Martin, Sidney, M.D., F.R.S., F.R.C.P.,
Assistant Physician and Assistant Professor of Clinical Medicine at University College

Hospital ; Assistant Physician to the Hospital for Consumption and Diseases of the
Chest, Bronipton.

FUNCTIONAL AND ORGANIC DISEASES OF THE
STOMACH. 8vo, cloth, pp. xx., 506. Illustrated with numerous
engravings throughout the text. Price 16s. {Fentland's Medical
Series, Volume Fifth}}

Mills, Charles K., M.D.,
Professor of Diseases of the Mind and Nervous System in the Philadelphia Polyclini
and College for Graduates in Medicine ; Lecturer on Mental Diseases in the
University of Pennsylvania.

THE NURSING AND CARE OF THE NERVOUS AND
THE INSANE. Crown 8vo, cloth, pp. 147. Price 4s. 6d.

Morrow, Prince A., M.D.,
Clinical Professor of Genito-Urinary Diseases

;
formerly Lecturer on Dermatology in

the University of the City of New York
;
Surgeon to Charity Hospital, New York.

SYSTEM OF GENITO-URINARY DISEASES, SYPHILOLOGY,
AND DERMATOLOGY. By Various Authors. Edited by
Prince A. Morrow, M.D. In 6 divisional volumes of about 550
pages each. Royal 8vo, cloth extra, gilt tops, illustrated with

coloured plates and engravings throughout the text. Price per

volume, 14s. nett. Sold only by subscription.

Muir, Robert, M.A., M.D., F.R.C.P.Ed.,
Lecturer on Pathological Bacteriology, and Senior Assistant to the Professor of

Pathology, University of Edinburgh
;
Pathologist, Edinburgh Royal Infirmary

;

and

Ritchie, James, M.A., M.D., B.Sc,
Lecturer in Pathology, University of Oxford.

MANUAL OF BACTERIOLOGY. Crown 8vo, cloth, pp. xvi., 519,

with 108 illustrations. Price 12s. 6d. {PentlancCs Students'

Mafitmls.)

Murray, R. Milne, M.B., F.R.C.P.Ed.,
Assistant J'hysician Royal Maternity and Simpson Memorial Hospital

;
Lecturer on

Midwifery and Diseases of Women, School of Medicine, Edinburgh.

MANUAL OF MIDWIFERY. Crown 8vo, with numerous illus-

trations, pp. 500, or thereby. Preparing.
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Muskett, Philip E., L.R.C.P. & S.Ed.,
Late Surgeon to the Sydney Hospital

;
formerly Senior Resident Medical Officer,

Sydney Hospital.

PRESCRIBING AND TREATMENT IN THE DISEASES OF
INFANTS AND CHILDREN. Third Edition, revised and

enlarged, i8mo, pp. xx., 336, in flexible leather binding for the

pocket. Price 6s. 6d.

Musser, John H., M.D.,
Assistant Professor of Clinical Medicine in the University of Pennsylvania

;
Physician

to the Philadelphia and the Presbyterian Hospitals, &c.

PRACTICAL TREATISE ON MEDICAL DIAGNOSIS. For

Students and Physicians. Royal 8vo, cloth, pp. viii., 882. Illus-

trated with 162 engravings and 2 coloured plates. Price 24s.

Newman, David, M.D.,
Laryngologist to the Glasgow Royal Infirmary ; Assistant Surgeon to the Western

Infirmary ; Examiner in Pathology in the University of Glasgow.

MALIGNANT DISEASE OF THE THROAT AND NOSE.
8vo, cloth, pp. xvi., 212, with 3 illustrations. Price 8s. 6d.

Norris, W. F., A.M., M.D.,
Professor of Ophthalmology, University of Pennsylvania

;

and

Oliver, C. A., A.M., M.D.,
Surgeon to the Wills Eye Hospital, Philadelphia.

TEXT-BOOK OF OPHTHALMOLOGY. Royal 8vo, cloth,

pp. viii., 622. Illustrated with 5 coloured plates and 357 woodcuts.
Price 25s.

Oliver, Thomas, M.D., F.R.C.P.,
Physician, Royal Infirmary, Newcastle-on-Tyne ; Professor of Physiology, University

of Durham
;
Honorary Physician, Newcastle-on-Tyne Dispensary and Industrial

Schools.

LEAD POISONING, IN ITS ACUTE AND CHRONIC
FORMS. 8vo, cloth, pp xii., 122, with 32 illustrations, mostly in

colours. Price 10s. 6d.

Osier, William, M.D., F.R.C.P.,
Professor of Medicine in the Johns Hopkins University, and Physician-in-Ciiicf to thp
Johns Hopkins Hospital, Baltimore.

THE PRINCIPLES AND PRACTICE OF MEDICINE.
Second Edition, thoroughly revised and largely re-written. 8vo,
cloth, pp. xvi., 1 143, with charts and illustrations. Price 24s.
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LECTURES ON ANGINA PECTORIS AND ALLIED
STATES. 8vo, cloth, pp. viii., i6o. Price 6s. nett.

Park, Roswell, A.M., M.D.,
Professor of tlie Principles and Practice of Surgery and of Clinical Surgery in the
Medical Department of the University of Buffalo, Buffalo, New York; Surgeon to
the Buffalo General Hospital, etc.

A TREATISE ON SURGERY, by American Authors, for Students
and Practitioners of Surgery and Medicine. Edited by Roswell
Park, A.M., M.D. 2 volumes, large 8vo, cloth, pp. 1603.

Illustrated with 807 engravings and''38 full-page plates in colours

and monochrome. Price 34s. nett.

Parvin, Theophilus, M.D., LL.D.,
Professor of Obstetrics and Diseases of Women and Children in Jefferson Medical

College, Philadelphia, and one of the Obstetricians to the Philadelphia Hospital.

THE SCIENCE AND ART OF OBSTETRICS. Third
Edition, thoroughly revised, large Svo, cloth, pp. 701, with 269
wood engravings and 2 coloured plates. Price 18s.

Pekelharing, C. A.,

Professor in the Faculty of Medicine, University of Utrecht

;

and

Winkler, C,
Lecturer in the University of Utrecht.

BERI-BERI : Researches concerning its Nature and Cause and the

Means of its Arrest. Translated by James Cantlie, M.A., M.B.,

F.R.C.S. Svo, cloth, pp. xvi., 160, with coloured illustrations

from original drawings. Price 10s. 6d. nett.

Potter, Samuel O. L., M.D., M.R.C.P. (Lond.),
Cooper Medical College, San Francisco.

COMPEND OF HUMAN ANATOMY, Including the Anatomy
of the Viscera. Fifth Edition, revised and enlarged, crown 8vo,

cloth, pp. 289, with 117 engravings and 16 full-page plates.

Price 5s.

Rentoul, Robert R., M.D., M.R.C.5.,
Fellow of the Obstetrical Society, London.

THE CAUSES AND TREATMENT OF ABORTION, with an

Introduction by Lawson Tait, F.R.C.S. Svo, cloth, pp. xvi., 271,

with coloured plates and 35 engravings. Price 10s. 6d.
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Reports from the Laboratory of the Royal College

of Physicians, Edinburgh.

Edited by J. Batty Tuke, M.D., G. Sims Woodhead, M.D.,

and D. Noel Paton, M.D.

Volume First, 8vo, cloth, pp. 212, with 23 full-page plates and 19

engravings. Price 7s. 6d. nett.

Volume Second, 8vo, cloth, pp. xvi., 280, with 43 full-page plates,

consisting of lithographs, chromo-lithographs, and micro-photo-

graphs. Price 10s. 6d. nett.

Volume Third, 8vo, cloth, pp. xii., 304, with 11 plates and folding

charts. Price 9s. nett.

Volume Fourth, 8vo, cloth, pp. xii., 254, with 25 plates and

folding charts. Price 10s. 6d. nett.

Rotch, Thomas Morgan, M.D.,
Professor of Diseases in Children, Harvard University.

PEDIATRICS. The Hygienic and Medical Treatment of Diseases

in Children. For Students and Practitioners. 2 vols, royal 8vo,

pp. xvi., 1124. lillustrated with 8 full-page coloured plates and

about 400 engravings in the text. Price 25s. nett.

Schafer, E. A., F.R.5.,
Jodrell Professor of Physiology, University College, London.

TEXT -BOOK OF PHYSIOLOGY. By British Physiologists.

Edited by E. A. Schafer, F.R.S., Jodrell Professor of Physiology,

University College, London. In Press. 2 vols, royal 8vo, pp.

xxiv., 950 each or thereby, with numerous illustrations in the text.

The following among others will contribute :
— Professor

BuRDON Sanderson (Oxford), Professor Gamgee, Dr. Gaskell
(Cambridge), Professor Gotch (Oxford), Professor Sherrington
(Liverpool), Professor M'Kendrick (Glasgow), Professor Halli-

burton (King's College), Professor Haycraft (Cardiff), Dr.

Pembrey (Charing Cross), Dr. Starling (Guy's), Dr. Rivers
(Cambridge), J. N. Langley (Cambridge), Professor W.^^ymouth

Reid (Dundee), B. Moore (University College), F. G. Hopkins
(Guy's), Leonard Hill (London Hospital), W. H. R. Rivers
(Cambridge), the Editor, etc. etc.

Schech, Philip, M.D.,
Lecturer in the University of Munich.

DISEASES OF THE MOUTH, THROAT, AND NOSE.
Including Rhinoscopy and Methods of Local Treatment.

Translated by R. H .Blaikie, M.D., F.R.S.E., formerly Surgeon,

Edinburgh Ear and Throat Dispensary ; late Clinical Assistant, Ear
and Throat Department, Royal Infirmary, Edinburgh. Svo, cloth,

pp. xii., 302, with 5 wood engravings. Price 9s.
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Schmiedeberg, Dr. Oswald,
Professor of Pharmacology, and Director of the Pharmacological Institute, University

of Strasburg. i

ELEMENTS OF PHARMACOLOGY. Translated under the
Author's supervision, by Thomas Dixson, M.B., Lecturer on
Materia Medica in the University of Sydney, N.S.W. 8vo, cloth,

pp. xii., 223, with 7 illustrations. Price 9s.

Seifert, Dr. Otto,
Privat Docent in Wurzburg ; and

Muller, Dr. Friedrich,
Assistent der 11. Med. Klinil< in Berlin.

MANUAL OF CLINICAL DIAGNOSIS. Third Edition, revised

and corrected. Translated with the permission of the Authors
by William B. Canfield, A.M., M.D., Chief of Clinic for

Throat and Chest, University of Maryland. Crown 8vo, cloth, pp.
xii., 173, with 60 illustrations. Price 5s.

Sheild, A. Marmaduke, M.B. (Cantab.),

F.R.C.S.,
Senior Assistant Surgeon, Aural Surgeon and Teacher of Operative Surgery, Charing

Cross Hospital.

SURGICAL ANATOMY; A Manual for Students. Crown 8vo,

cloth, pp. xii., 226. Price 6s. {Pentla?id's Students^ Manuals.)

Skene, Alexander J. C, M.D.,
Professor of Gynecology in the Long Island College Hospital, Brooklyn, New York.

MEDICAL GYNECOLOGY: A Treatise on the Diseases of

Women from the Standpoint of the Physician. Svo, cloth, pp.

vi., 530, with illustrations in the text. Price 21s.

Smith, W. Ramsay, M.B., B.Sc,
Formerly Demonstrator of Anatomy, Edinburgh School of Medicine, Minto House;

Late Senior Assistant to the Professor of Natural History, University of Edinburgh.

EXAMINATION QUESTIONS. Set for the Professional Exam-
inations in Edinburgh University during the past ten years,

selected from the Calendars.

NATURAL HISTORY, arranged and annotated. Price Is. nett.

BOTANY, arranged and annotated. Price Is. 6d. nett.

CHEMISTRY, answered and annotated. Price 2s. nett.

ANATOMY, answered and annotated. Price 2s. nett.

MATERIA MEDICA AND THERAPEUTICS, answered and

annotated. Price 2s. nett.

PHYSIOLOGY, answered and annotated. Price 2s. nett.
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MIDWIFERY AND GYNECOLOGY, answered and annotated.

Price Is. 6d. nett.

PRACTICE OF PHYSIC, answered and annotated. Price Is. 6d.

nett.

SURGERY, answered and annotated. Price Is. 6d. nett.

MEDICAL JURISPRUDENCE AND PUBLIC HEALTH,
answered and annotated. Price 2s. nett.

Other Volwnes to follow.

Smith, W. Ramsay, M.B., B.Sc,
and

Norwell, J. Stewart, B.Sc.

ILLUSTRATIONS OF ZOOLOGY, INVERTEBRATES AND
VERTEBRATES. New and cheaper Edition, crown 4to, extra

clotii, gilt top, with 70 plates exhibiting over 400 figures. Price

7s. 6d.

Snell, Simeon, F.R.C.S.Ed.,
Ophthalmic Surgeon, Sheffield General Infirmary.

EXAMINATION OF THE EYE. Crown 8vo, pp. xvi., 172, with

88 illustrations. Price 5s.

Starr, Louis, M.D.,
Late Clinical Professor of Diseases of Children in the Hospital of the University of

Pennsylvania
;
Physician to the Children's Hospital, Philadelphia.

DISEASES OF THE DIGESTIVE ORGANS IN INFANTS
AND CHILDREN. With Chapters on the Investigation of

Disease and on the General Management of Children. Second
Edition, post 8vo, cloth, pp. 396, with illustrations. Price 10s.

Stephenson, Sydney, M.B., F.R.C.S.Ed.,
Surgeon to the Ophthalmic School, Hanwell, London.

EPIDEMIC OPHTHALMIA : Its Syinptoms, Diagnosis, and
Management. 8vo, cloth, pp. xvi., 278. Illustrated with a coloured
plate and numerous figures in the text. Price 9s. nett.

System of Gynecology and Obstetrics.

By American Authors. Edited by Matthew D. Mann, A.M.,
M.D., Professor of Obstetrics and Gynecology in the Medical
Department of the University of Buffalo, N.Y. ; and Barton
Cooke Hirst, M.D., Associate Professor of Obstetrics in the
University of Pennsylvania ; Obstetrician to the Philadelphia and
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Maternity Hospitals; Gynecologist to the OrthopEedic Hospital.
In 8 very handsome volumes, royal 8vo, cloth, of about 400 pages
each. Fully illustrated with engravings and coloured plates. Price
12s. 6d. each nett. For Sale by Subscription only.

Talamon, Ch.,
Physician to the Tenon Hospital, Paris.

APPENDICITIS AND PERITYPHLITIS. Translated from the
French by Richard J. A. Berry, M.B., CM., Late President of
the Royal Medical Society, Edinburgh. Crown Svo, cloth, pp.
viii., 240. Price 6s.

Taylor, Robert W., M.D.,
Clinical Professor of Venereal Diseases at the College of Physicians and Surgeons
(Columbia College), New York

;
Surgeon to Bellevue Hospital, and Consulting

Surgeon to City (Charity) Hospital, New York.

THE PATHOLOGY AND TREATMENT OF VENEREAL
DISEASES. Royal Svo, cloth, pp. 1002. Illustrated with 230
engravings in the text and 7 coloured plates. Price 22s. nett.

Text=Book on Nervous Diseases. By American
Authors.

See Dercum.

Text =Book of Physiology. By British Phy=
siologists.

See SCHAFER.

Text=Book of Medicine. By British Teachers.

See Gibson.

Thomson, J. Arthur, M.A.,
Lecturer on Zoology, School of Medicine, Edinbm-gh.

OUTLINES OF ZOOLOGY. Second Edition, revised and enlarged,

crown Svo, cloth, pp. xx., 820, with 266 illustrations in the text.

Price 15s. {Peni/a fid's S/udents' Manuals.)
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Vierordt, Oswald, M.D.,
Professor of Medicine at the University of Heidelberg.

CLINICAL TEXT-BOOK OF MEDICAL DIAGNOSIS, for

Physicians and Students. Based on the most Recent Methods of

Examination. Translated, with additions from the second enlarged

German edition, with the Author's permission. By Francis H.

Stuart, M.D., Member of the Medical Society of the County of

Kings, New York. Large 8vo, cloth, pp. xvi., 700, with 17.8 fine

engravings, many in colour. Price 18s.

Walley, Thomas, M.R.C.V.S.,
Late Principal of the Edinburgh Royal (Dicli's) Veterinary College

;
Professor of

Veterinary Medicine and Surgery.

A PRACTICAL GUIDE TO MEAT INSPECTION. Third

Edition, thoroughly revised and edited by J.
M'Fadyean, Prmcipal

and Professor of Comparative Anatomy, Royal Veterinary College,

- London. Post 8vo, cloth, pp. xvi., 198, with coloured illustrations.

Price 10s. 6d.

Waring, H. J., M.S., B.Sc.Lond., F.R.C.S.,

Demonstrator of Operative Surgery, and Senior Demonstrator of Anatomy, St.

Bartholomew's Hospital ; Senior Assistant Surgeon, Metropolitan Hospital; Surgeon

to the Belgrave Hospital for Children, London.

DISEASES OF THE LIVER, GALL BLADDER, AND
BILIARY SYSTEM; their Pathology, Diagnosis, and Surgical

Treatment. 8vo, cloth, pp. xvi., 385, with 58 engravings. Price

12s. 6d. nett.

MANUAL OF OPERATIVE SURGERY. In Press. Crown 8vo,

pp. 650 or thereby, with 400 illustrations in the text.

Warren, Geo. W., D.D.S.,
Clinical Chief, Pennsylvannia College of Dental Surgery.

COMPEND OF DENTAL PATHOLOGY AND DENTAL
MEDICINE. Crown 8vo, cloth, pp. 109, illustrations. Price

4s. 6d.

Webster, J. Clarence, B.A., M.D., F.R.C.P.Ed.,
Demonstrator of Gynaecology, M'Gill University; Assistant Gyncecologist, Royal

Victoria Hospital, Montreal; Late Assistant to the Professor of Midwifery and

Diseases of Women and Children in the University of Edinburgh.

ECTOPIC PREGNANCY : its Etiology, Classification, Embryology,

Diagnosis, and Treatment. 8vo, cloth, pp. xvi., 240, with 22 pages

of plates and figures throughout the text. Price 12s. 6d. nett.
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RESEARCHES IN FEMALE PELVIC ANATOMY. Demy 4to,
cloth, illustrated with 26 full-page coloured plates, from original
drawings. Price 30s. nett.

TUBO-PERITONEAL ECTOPIC GESTATION. Demy 4to,
cloth, illustrated with 11 full-page plates, exhibiting numerous
figures. Price 16s. nett.

PRACTICAL AND OPERATIVE GYNECOLOGY. Crown 8vo,
cloth, pp. xvi., 295. Illustrated with 54 engravings. Price 7s. 6d!

MANUAL OF DISEASES OF WOMEN. In Press. Crown 8vo,
pp. 650 or thereby, with 300 illustrations.

Williamson, Richard T., M.D., M.R.C.P.,
Medical Registrar, Manchester Royal Infirmary

; Assistant to Professor of Medicine
Owens College, Manchester.

'

DIABETES MELLITUS, its Symptoms, Pathology, and Treatment.
8vo, pp. xvi., 400 or thereby. In Press.

Winckel, Dr. F.,

Professor of Gynaecology and Director of the Royal Hospital for Women
; Member

of the Supreme Medical Council and of the Faculty of Medicine in the University
of Munich.

TEXT-BOOK OF OBSTETRICS, including the Pathology and
Therapeutics of the Puerperal State. Designed for Practitioners
and Students of Medicine. Translated from the German under
the supervision of J. Clifton Edgar, A.M., M.D., Adjunct Pro-
fessor of Obstetrics in the Medical Department of the University of
the City of New York. Royal Svo, cloth, pp. 927. Illustrated with

190 engravings, mostly original. Price 28s.

Woodhead, Q. Sims, M.D., F.R.C.P.Ed.,
Director of the Laboratories of the Royal College of Physicians (London) and
Surgeons (England).

PRACTICAL PATHOLOGY : A Manual for Students and Practi-

tioners. Third enlarged and thoroughly revised Edition, Svo, cloth,

pp. xxiv., 652, with 195 coloured illustrations, mostly from original

drawings. Price 25s.

Woodhead, G. Sims, M.D., F.R.C.P.Ed.,
and

Hare, Arthur W., M.B., CM.
PATHOLOGICAL MYCOLOGY : An Enquiry into the Etiology

of Infective Diseases. Section i.—Methods. 8vo, cloth, pp. xii.,

174, with 60 illustrations, mostly original (34 in colours). Price

8s. 6d.
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CLASSIFIED INDEX.

Abdominal Surgery,

Abortion (Causes and Treatment),

Abscesses (Treatment),

Ambulance Lectures,

Anatomy (Practical),

„ (Medical),

(Regional),

„ (Compend of),

„ (Surgical),

„ (Examination Questions),

„ (Female Pelvic),

Angina Pectoris,

Appendicitis,

Aseptic Surgery,

Atlases (Brain),

» (Eye),

„ (Skin),

„ (Venereal Diseases),

Bacteriology,

)} ...
„ and Pathology, Journal of.

Beri-Beri,....
Bones and Joints (Disease of).

Botany (Text-Book),

„ (Manual),

„ (Examination Questions), .

Brain (Tumours), .

„ (Illustrations of Nerve Tracts),

Chemistry (Examination Questions),

Children (Diseases),

„ (Compend of Diseases), .

,,
(Cyclopaedia, Diseases of),

„ (Treatment of Diseases),

Keith.

Rentoul.

Cheyne.

Lawless.

Cunningham.
Kenwood.
M'Clellan.

Potter.

Sheild.

Smith.

Webster.

Osler.

Talamon.

lockwood.

Bruce.

Frost.

Crocker.

Maclaren.

MuiR & Ritchie.

Woodhead & Hare.

Pekelharing.

Cheyne.

Behrens.

Johnstone.

Smith.

Bramwell.

Bruce.

Smith.

Carmichael.'

Hatfield.

Keating.

Muskett.
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Children (Diseases), JK.OTCH.

i DifTPStivp OrfaiT; in^ Starr.
CJlinipa,! TiiaffTintsit! SeIFERT & MULLER.

,, Gynaecology, Keating & Cof
„ Medicine (Studies in), Bramwell.
)) )) ... Gibson & Russell.

)) )) • ' . Musser.

55 )J ... ViERORDT.
Cyclopaedia of the Diseases of Children, . Keating.

Warren.
DfiTitistrv /Svstpm LiTCH.
T)p'rTnn+.nlA0V /Ai^^^c;^t/± XU.Oj UVJLV/g jr 1 JTiLlClO /j . . ,

1 TT' X7

5) ....
J AMllLoUJN.

)) .... iViUKROW.
\A/ TT T T A TVTC/^XTVV ILLlAMoON.

^jlribUN ixUSsELL.

('Medical') lVrTTC:QT7R-LVX U OOH-IX.

^ 17 T 17 T> At I\/|TTT T T^T^ol!.li<IiKi OL iViULLEK.

„ (Medical), ViERORDT.

Dictionary of Terms (5 languages). Billings.

!) 55 ... Keating.

„ (Pocket), Longley.

Diet, ..... Bruen.

Digestive Organs in Children, Starr.

"RtTP 'MTi'TT

)) 5J
.... XrX. X>i\.iJJjL.

> V JlfJoo 1 JiK.

"RilinTiiTTu'h TTncmit'.Jil T^.pnnrf.t!

TlHiTilinT'D'Ti TVTAHipnl .TmTTTiJi.lXlUlXX U UX gXX XTXv7UXL(CvX V U liX XXmX.

T^ni AAm \ n Ot*Ti "f.Ti n 1m i aXl^JXtidiXiXf V^XXuXXdXXXXlClf, • • .
^TT?P TJT T? "NT QHAT

TlnilPTiCivXJ^Xxc^pojr , ..... At fx andfr

"EYfi.TYiiTia.tion Oiipstions Smith.

Eye (Diseases), .... Berry.

„ .
(Atlas), .... Frost.

,,
(Diseases), .... NoRRis & Oliver.

„ (Examination of), Snell.

„ (Ophthalmia), Stephenson.

,,
(Toxic Amblyopias), . De Schweinitz.

First Aid to Injured, . . Lawless.

Genito-Urinary Diseases, . . . Morrow.

Geographical Pathology, . . . Davidson.
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\TCDUCvUlUll I J-zLtWiJlv-yj • •
• Webster.

Gynsecology (Text-Book), .
Keating & Coe.

„ (Medical), Skene.

„ (Examination Questions), Smith.

„ (Practical), Webster.

„ (Manual), ))

„ and Obstetrics (System of), . Mann & Hirst.

Harrogate Waters, LiDDELL.

Heart (Diseases), .... BRAMWELL.

,, 11 • •
• Gibson.

„ (Angina Pectoris), .
OSLER.

Hospital Reports (Edinburgh).

Human Monstrosities, Hirst & Piersol.

nyuabiQ. jjisease, .... Graham.

Hygiene and JJiseases 01 w arm oiimdiieb, .
T~) AVTDSDNJ 1 1\ V 1 \j 0W *

Infective Diseases, LOCKWOOD.

Intracranial Tumours, . . . Bramwell.

Joints (Tuberculous Disease), Cheyne.

Journal of Pathology.

„ (Edinburgh Medical). •

Jurisprudence, Medical (Examination Questions), Smith.

Kidney (Diseases of). Maguire.

Laboratory Reports (R. C. P., Edinburgh).

Lead Poisoning, .... Oliver.

Liver (Diseases of). Waring.

Malignant Disease of Throat and Nose, . Newman.

Materia Medica (Examination Questions), . . Smith.

Meat Inspection, .... Walley.

Medical Anatomy, Kenwood.

„ Diagnosis, Musser.

Vierordt.

„ Dictionary (5 languages),

.

Billings.

)) )) ... Keating.

(Pocket), LONGLEY.

„ Gynsecology, Skene.

„ Jurisprudence (Examination Questions), Smith.

Medicine (Text-Book of), . Gibson.

„ (Compend of), . Hughes.

„ (Text-Book of), . OSLER.
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Medicine (Examinatfon Questions)

Midwifery (Treatise on), .

„ (Compend of),

.

„ (Manual of),

„ (Text-Book),

„ (Examination Questions),

„ (System of),

(Text-Book of),

Mineral Waters (Harrogate),

Monstrosities (Human), .

Morbid Anatomy,

Mouth, Throat and Nose (Diseases),

Smith.

Davis.

Landis.

Murray,
Parvin.

Smith.

Mann & Hirst.

WiNCKEL.

LlDDELL.

Hirst & Piersol.

Hall.

SCHECH.

Natural History (Examination Questions)

„ (Illustrations),

„ (Text-Book),

Nervous Diseases (Epilepsy),

)) ), (Text-Book),

» )> (Nursing),

Nose (Diseases), .

„ (Diseases), .

Nose and Throat (Malignant Disease of).

Nursing (Obstetric),

„ (First Aid),

„ (Insane), .

Smith.

Smith & Norwell.
Thomson.

Alexander.

Dercum.
Mills.

McBrjde.

SCHECH.

Newman.
Haultain & Ferguson.

Lawless.

Mills.

Obstetric Nursing,

.

Obstetrics (Text-Book of),

(Compend of), .

(Manual of),

(Science and Art of),

(System of),

(Text-Book of),

Ophthalmia (Epidemic), .

Ophthalmology (Text-Book of).

Ophthalmoscopic Diagnosis,

Ophthalmoscopy (Atlas of),

Parasites of Man, .

Pathological Mycology,

Pathology (Geographical),

„ (Practical),

„ (Compend of),

„ (Dental),

„ (Practical),

Haultain & Ferguson.

Davis.

Landis.

Murray.
Parvin.

Mann & Hirst.

WiNCKEL.

Stephenson.

Norris & Oliver.

Berry.

Frost.

Leuckart.

WooDHEAD & Hare.
Davidson.

GiBBES.

Hall.

Warren.
WoodHEAD.
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Pathology and Bacteriology (Journal of).

Pediatrics,

Pharmacology,

Phthisis (Pulmonary),

Physical Diagnosis,

Physiology (Examination Questions),

(Text-Book),
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Smith.
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Septic Diseases, .
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Skin Diseases (Atlas of), .
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