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throat symptoms, but that where these are severe it almost invariably

follows, whatever the treatment employed. The indications, however, are

to keep the rhino-pharynx as clean as possible by syringing the mouth

and nose. The indications for paracentesis of the drum membrane are

the same as in other severe forms of otitis (page 88-i). The treatment of

scarlatinal nephritis has been considered in the chapter devoted to Diseases

of the Kidney (page G18). Diffuse cellulitis of the neck calls for free in-

cisions early as the only means of preventing extensive sloughing.

During convalescence, tonics, particularly iron and digitalis, are called

for. The urine should be frequently examined for a long time ; antisep-

tic gargles and a nasal spray or syringe should be used as long as a puru-

lent discharge from the nose' or pharynx continues.

CHAPTER II.

MEASLES.

Synonyms : Rubeola, Morbilli.

Measles is an epidemic contagious disease, more widely prevalent

;

than any other eruptive fever ; very few persons reach adult life without

contracting it. One attack usually confers immunity. It is highly con-

tagious even from the beginning of the invasion, and spreads with great

rapidity from the patient to all susceptible persons exposed. The poison,

however, does not cling so long to clothing or apartments as does that of

scarlet fever. Measles has a period of incubation of from eleven to four-

teen days ; a gradual invasion of three or four days with symptoms of -^

an acute coryza ; a maculo-papular eruption which appears first upon the

face and spreads slowly over the body, and which lasts from four to six

days. This is followed by a fine bran-like desquamation, which is com-

pleted in about a week. The mortality is low, except among infants and

delicate children, where it may reach 30 or even 40 per cent. In institu-

tions for infants and young children no disease is more to be dreaded

than measles, not only on account of its severity, but the frequency

with which, in such subjects, it is complicated by broncho-pneumonia.

Etiology.—The essential cause of measles is as yet unknown. It is

generally believed to be due to a micro-organism, but, as in the case of

scarlatina, all attempts to isolate it have thus far been unsuccessful. The

poison is one which possesses remarkable powers of diffusion, but whose

viability is much less than that of most of the pathogenic germs which

are known. Only a short exposure is required to communicate the dis-

ease, and even close proximity to a patient does not seem necessary. One

instance has come under my own observation where measles was appar-
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ently conveyed by an exposure of half an hour across a hospital ward, a

distance of at least fifteen feet.

Predisposition.—With the exception of young infants, children of all

ages are extremely suscepable to measles. The disease broke out in a cot-

tage of the New York Infant Asylum which was occupied by twenty-three

children, nearly all of them being under two years old ; only four

escaped, all these being under five months old. In an epidemic reported

by Smith and Dabney, 110 unprotected children, between the ages of

eight and eighteen years, were exposed and only two escaped. In the

Nursery and Child's Hospital, during the epidemic of 1892, there were

62 children over two years of age ; five were protected by a previous

attack and escaped ; of the remaining 57 children, 55 took the disease.

There were also in the institution 113 children under two years old; of

this number 78 per cent took the disease ; but although many were exposed,

not one child under six months old contracted measles. The age of the

persons affected depends much upon the length of time since the last

outbreak of the disease. In an epidemic occurring in the Island of

Guernsey, where the disease had not prevailed for many years, all ages

were affected, the youngest being twelve days old, and the oldest, a man
and wife, each aged eighty years. Somer has reported an instance of an

eruption of measles appearing in a child twelve hours after birth; the

mother was suffering from the disease at the time. Gautier has col-

lected six additional cases, where measles either existed at the time of

birth or developed within a few hours after it.

Except, then, in early infancy, the probabilities are very strong that

every child exposed to measles will contract the disease. Occasionally,

however, one is seen who seems insusceptible to the poison, no matter how

close the exposure.

Epidemics of measles are more frequent and more severe during the

spring months. They are least frequent and mildest during the autumn

months.

Incnhation.—In 144 cases,* where the period of incubation could be

definitely traced, it was as follows

:

Incubation of less than nine days 3 cases.

" " nine or ton days 22 "

" " eleven to fourteen days 95 "

'• " fifteen to seventeen days 19 "

" " eighteen to twenty-two days 5 '•

Thus in 66 per cent of the cases the incubation was between eleven and

fourteen days, and in only one case was it less than a week. The constancy

* About twenty-five of these are taken from my own records ; the remainder are

mainly isolated cases, scattered throusjh medical literature. The incubation is reck-

oned from the time of exposure to the beginning of the catarrh.
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of the incubation period is strikingly shown in some epidemics. Thus

in the one reported by Smith and Dabney in an institution in Virginia,

exactly eleven days after the rash appeared in the first case, the disease

developed in twenty children— no cases having occurred in the in-

terval.

Duration of the infective 2^e7-iod.—This is much shorter than in

scarlet fever, and the average duration may be placed at four weeks.

Haig-Brown discharged fifty-eight cases on or before the twenty-ninth

day of the disease, and in no instance was measles spread by these chil-

dieu. Kansom, however, records one instance in which it was communi-

cated thirty-one days after the appearance of the rash.

Measles is highly contagious from the beginning of the catarrhal

symptoms. A case occurred in the Babies' Hospital under my own ob-

servation, in which a child conveyed the disease four days before the rash

appeared. Ransom rej^orts another precisely similar. An instance has.

been related to me by Dr. S. W. Lambert, where, of thirteen little girls
i

who were at a children's party, only one escaped measles, the source of in-;

fection being a child who showed no rash until the following day ; the

child who escaped had previously had measles. The period of greatest

contagion is still a matter of dispute, the general belief being that it is

coincident with the highest temperature, the full eruption, and the most

severe catarrhal symptoms.

With the fading of the eruption and the subsidence of the catarrh, th(

communicability of measles diminishes rapidly. It is relatively feebk

during desquamation, and soon after this period it usually ceases altc

gether. It is generally proportionate to the severity of the catarrhal

symptoms, and where these are protracted it is probable that the disease

may be communicated for a much longer period than that mentioned.

' Mode of infection.—Measles is usually spread by direct contagion, verj

infrequently through the medium of clothing, furniture, or a third personJ

Townsend (Boston) records an instance in which one family moved intc

a tenement house on the same day on which it was vacated by anothei

family in which two children had suffered from measles, one of thet

fourteen and the other eighteen days previously. The apartments were

not fumigated nor disinfected, and, although tliere were two susceptible

children in the incoming family, they did not contract the diseaseJ

Measles rarely if ever clings to apartments for weeks or months, as doe

scarlet fever. Many instances are on record in which the disease has beei

carried by a third party ; but, after all, this rarely happens, unless the con4

tact both with the sick and the well child is very close and the interv^

short. It is very seldom that measles is carried by a physician who take

even the ordinary precautions. In a case reported by Girora, the clothing

of a patient is stated to have conveyed the disease nineteen days after ar

attack, but this must be regarded as very exceptional.
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Lesions.—The only constant lesions of measles are those of the skin

and the mucous membranes, chiefly of the respiratory tract. According

to Neumann, the process in the skin is of an inflammatory character, but

is more superflcial than in scarlet fever. There is congestion, accom-

panied by an exudation of round cells about the small blood-vessels, and

also about the sweat and sebaceous glands, and the papillae. To this

exudation and the cedema, the swelling of the skin is due. It occurs

everywhere, but is especially noticeable upon the face.

The changes in the mucous membranes are quite as much a part of

the disease as are those of the skin. There is a catarrhal inflammation

affecting the conjunctivas, nose, pharynx, larynx, trachea, and large

bronchi, which varies in intensity with the severity of the attack. In the

most severe forms in infants and in young children, this inflammation

extends with great uniformity to the small bronchi, and usually to the

air vesicles, causing broncho-pneumonia. In severe cases, the lesion in

the pharynx and larynx also, instead of being catarrhal, may be mem-
branous ; the larynx being much more frequently involved, and the ears

much less so, than in scarlet fever. The lesions of the lungs and of other

organs will be more fully considered under Complications.

The bacteria which are associated with the lesions of the respiratory

tract are, in the milder cases, usually the staphylococcus, and in the more

severe ones the streptococcus, although this is sometimes reversed. They

may be found separately or together, and either form may be associated

with the pneumococcus (see Bacteriology of Broncho-Pneumonia, page

482). The poison of measles produces conditions in the mucous mem-
branes of the respiratory tract which are especially favourable for the

development of these bacteria, which at such times are always present in

the mouth in large numbers. Many of the other complications besides

pneumonia are due to infection with these germs. Associated with the

lesions of the mucous membranes, are found changes in the lymphatic

glands wuth which they are connected ; they may be of a hyperplastic or

of a suppurative character.

Symptoms.

—

Invasion.—As a rule, the invasion of measles is gradual,

both the fever and catarrhal symptoms increasing steadily up to the appear-

ance of the eruption. The characteristic symptoms of the invasion are

those of a severe coryza,—suffusion of the eyes, increased lachrymation,

photophobia, sneezing, and a discharge from the nose. The hoarse, hard

cough indicates that the catarrhal process has involved the larynx and

trachea, as well as the visible mucous membranes. Frequently the patient

complains of some soreness of the throat, and on inspection there is seen

moderate congestion of the tonsils, fauces, and pharynx. On the hard

palate are frequently seen on the second or third day small red spots, from

the size of a pin's head to that of a pea. This is sometimes spoken of as

the eruption upon the mucous membrane. The constitutional symptoms
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are indefinite, and may be met with in almost any disease. There are

dulness, headache, pains in the back, and the usual symptoms of malaise;

there is rarely vomiting or diarrhoea. Drowsiness is a frequent symptom,

and is regarded by the laity as characteristic.

The exceptional cases in which the invasion is abrupt are j)uzzling.

There may be a sudden accession of fever with vomiting, and even con-

vulsions, as in a case lately under my observation. Not infrequently, when

the disease prevails epidemically, the invasion is sudden, with high fever

and pulmonary symptoms which are so severe as to mask everything else

until the rash makes its appearance, the case up to that time being often

regarded as one of primary pneumonia or of influenza. The duration of

the stage of invasion—i. e., from the beginning of the catarrh until the

eruption—in 2 TO cases of which I have notes, was as follows :

1 day or less 35 cases.

2 days 47 "

3 " 64 "

4 " 64 "

5 " 29 "

6 days 20 cases.

7
•'"

6 •'

9 " 2 "

10 " 1 case.

From this table it will be seen that the length of the period of invasion

varies considerably,—more, 1 think, in infants and very young children

(most of these were under three years old) than in those who are older.

In the greater number of cases it lasts from two to four days.

Eruption.—The rash usually appears on the third, fourth, or fifth day

of the disease—in the largest number upon the fourth day. As a rule, it

is first seen behind the ears, on the neck, or at the roots of the hair over

the forehead. It appears as small, dark-red spots, which are at first few,

scattered, and not elevated, resembling flea-bites. In twenty-four hours

the macules are much more numerous, and many of them have become
papules. They frequently group themselves in crescentic forms. They
are usually separated by areas of normal skin, but where the rash is intense

they are frequently coalescent. From the time of its first appearance to

the full development of the rash on the face, is usually about thirty-six

hours, but may be from one to three days. With a full eruption there is

considerable swelling of the face, especially about the eyes, and the features

are sometimes scarcely recognisable. On the second day of the rash it

begins to appear upon the neck beneath the chin, the upper part of the

chest and back ; on the third day the trunk is covered, and scattered spots

are seen upon the extremities. The rash appears last upon the lower ex-

tremities, and by the time it is fully out upon them it has usually begun
to fade from the face. In mild cases it remains discrete, but in severe

ones it is frequently confluent upon the face and upon the extensor surface

of the extremities. As a rule, it covers the entire body, even the palms

and soles.

The eruption fades slowly in the order of its appearance, and there is
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left behind, in typical cases, a slight brownish staining of the skin, which

often remains for nearly a week. The duration of the rash is from one to

six days, the average being four days.

There are many cases in which the rash does not follow the typical

course described : (1) Instead of spreading gradually, the entire body

may be covered in a few hours. (2) The rash may be hsemorrhagic.

This condition was present in about five per cent of my cases. The
whole eruption may be hemorrhagic, or it may be so only upon certain

parts—usually the abdomen or extremities. Under such circumstances

small petechial spots take the place of the macules. This is the " black

measles" of the older writers. It is in most cases a bad, but by no
means a fatal symptom. I have seen it in several cases that were not

especially severe. (3) The rash may be very faint, and of short duration,

being scarcely elevated at all. (4) It may consist of very minute papules,

closely resembling the rash of scarlet fever. It is to be remembered, how-
ever, that the irregular eruptions of scarlet fever much more frequently

resemble measles than vice versa. (5) It may be very scanty, and late in

its appearance
;
particularly in cases of great severity and hyperpyrexia

—

the so-called malignant cases. (6) Temporary recession of the eruption

may occur at any time during the height of the disease, and is usually

due to heart failure. A recurrence of the eruption after it has run its

usual course is something which I have never seen; although such cases

have been reported, I believe them to be very exceptional.

During the first two days of the eruption, the local and constitutional

symptoms increase in severity, both usually reaching their maximum at

the time of the full development of the rash upon the face. The skin

is swollen, and the seat of intense itching and burning. The eyes are

very red and sensitive to light, and there is swelling of the conjunctivas

with an abundant production of mucus or muco-pus, causing the lids to

adhere. There is pain on swallowing, also swelling of the glands at the

angle of the jaw or in the post-cervical region. The cough is frequent

and very annoying. There is complete anorexia, and often diarrhoea.

The tongue is coated, and may show at its margin enlarged papilla,

resembling the "strawberry" appearance of scarlet fever. As the rash

fades the temperature declines rapidly, often reaching the normal in two

or three days. The catarrhal symptoms now subside, and soon the patient

is convalescent. Within a day or two after the fever has ceased, the rash

disappears.

Desquamation.—This begins almost as soon as the rash has subsided,

and is first noticed on the face and neck, where the eruption first ap-

peared. The nature of the desquamation is invariably fine, branny scales,

never in large patches, as in scarlet fever. It is often quite indistinct and

may be overlooked. Its usual duration is from five to ten days. It may,

however, be prolonged for two weeks. The amount of desquamation varies



916 THE SPECIFIC INFECTIOUS DISEASES.

considerably iu the different cases. It is most marked in those in which

there has been an intense eruption. There is frequently noticed at this

time an odour about the patient which is quite characteristic of measles.

During this stage the cough often persists and the eyes remain weak and

very sensitive to light, but in other respects the patient usually feels per-

fectly well.

1. The mild cases.—The mildest cases are distinguished by low tem-

perature, which at the height of the eruption usually reaches 102° F., but

rarely lasts more than four days. The eruption is often scanty, and is

never confluent. The swelling, itching, and other cutaneous symptoms

are wanting, as is also the intense red colour of the skin. The rash is

frequently obscure, and, without the other symptoms, hardly sufficient for

diagnosis. The catarrhal sym2:)toms are more uniform than the rash, but

these are very mild as compared with the usual form. The duration of

the rash is shorter, desquamation is scarcely perceptible, and there are no

complications.

2. TJie cases of moderate severity.—The course of measles is much
more regular in children over three years old than in infancy. In the

former, the symptoms of invasion come on gradually, and the temperature

rises steadily until the appearance of the eruption, which is in most cases

OAT
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the full rash upon the face, at this time usually being in uncomplicated

cases from 103° to 104° F. in older children, and 104° to 105° in infants

and young children.

A not very uncommon temperature curve is that of Fig. 160, where

the onset of the disease is

marked by a sudden rise to

103° or even 104° F., with a

fall nearly or quite to nor-

mal on the second day, after

which the fever rises grad-

ually, as in the first group.

This curve was seen in 5 per

cent of my cases.

3. The severe cases.—In

Fig. 161 is shown a type of

the disease which is more

frequent in infants than in

older children, the impor-

tant features being the late

eruption and the continuance of the high fever for several days after the

rash has begun to fade. Such a prolonged course and so high a temper-

ature are almost invariably due to some complication, usually broncho-

pneumonia. Where the pneumonia goes on to the production of areas

DAY
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recede after the first day and reappear after an interval of one or two

days. The catarrhal symptoms are not marked, but the whole force

of the disease seems to be expended upon the lungs. The diagnosis of

these cases presents great difficulties, and very often it would not be

made but for the fact that there are other cases of measles in the family

or the institution. This form is usually seen in infants, and it is very

fatal.

In other cases marked by a sudden severe onset, the system seems to be

overpowered by the poison of the disease itself. There are profound de-

DAY : 1
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Lungs.—The greatest danger in measles arises from pulmonary com-

plications, and the frequency is greatest in children under two years of

age. In two epidemics in the Nursery and Child's Hospital, embracing
about 300 cases, nearly all in children under three years old, broncho-

pneumonia occurred in about 40 per cent of the cases. Of those who
had pneumonia, 70 per cent died. Fortunately, such a record as this is

never seen outside of asylums or hospitals for young children. Of 2,477

cases, embracing several epidemics of measles among children of all ages,

pneumonia occurred in 10 per cent. My own experience in the post-

mortem room fully bears out the statement of Henoch, that a certain

amount of pneumonia is found in almost every fatal case. Pneumonia is

more frequent and its mortality is higher in spring and winter epidemics

than in those occurring at other seasons. It may develop at any time from
the beginning of invasion until convalescence, but it most frequently

begins about the time of full eruption.

Lobar pneumonia, although rare, occasionally occurs as a complication

in children over three years old. In some epidemics many of the cases

of pneumonia are complicated by severe pleurisy, which adds much to

the danger of the disease. This fornris frequently followed by empyema.
Pneumonia is always to be suspected when the temperature continues high

after the full appearance of the rash.

Bronchitis of the large tubes, always accompanied by tracheitis, is

seen in every case of measles, possibly excepting a few of the very mild-

est. This is so constant a feature as hardly to be ranked as a complica-

tion. In nearly all of the severe cases the bronchitis extends to the me-
dium-sized and smaller tubes.

Larynx.—A mild catarrhal laryngitis accompanies almost every case

of measles. Severe catarrhal laryngitis is present in about ten per cent of

the cases; it may give symptoms which closely resemble those of mem-
branous laryngitis, and the two are no doubt often confused. (For the

points of differential diagnosis see page 443.)

Membranous laryngitis is more often seen as a complication of measles

than of scarlet fever. It was present in 35 of 2,837 cases taken from

miscellaneous sources ; but in epidemics in institutions it is much more

common than this. As a cause of death in older children it ranks next

to pneumonia. When it develops at the height of the disease, as it usu-

ally does, it is due in nearly all cases to the streptococcus ; but when it

develops at a later period, it is usually due to the diphtheria bacillus. The
streptococcus inflammation is in most cases associated with similar changes

in the pharynx or tonsils, bat not always. True diphtheria, occurring

as a complication of measles, not infrequently begins in the larynx. The
streptococcus inflammation may be as serious in this connection as is true

diphtheria, from the probability, which amounts almost to a certainty, of

the development of broncho-pneumonia. No complication is more to be
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dreaded than this. The diagnosis between the true and pseudo-diphtheria

may sometimes be made by the time of development, but only with cer-

tainty by cultures. I once saw in measles, where no false membrane was

present in the rest of the larynx, a necrotic inflammation with almost

entire destruction of the vocal cords—a condition which may be compared

to that seen in the tonsils or epiglottis in scarlatina.

Throat.—A catarrhal angina is part of the disease, and is as charac-

teristic of measles as is the eruption upon the skin. There is acute con-

gestion and swelling of the tonsils, uvula, palate, and pharynx. In a

certain proportion of cases, very much less frequently than in scarlatina,

the development of membranous patches is seen upon the tonsils and ad-

jacent mucous membranes. These occur in two or three per cent of the

cases. They are to be regarded in the same light as similar conditions

complicating scarlet fever (page 899), with these differences, that in

measles there is much greater likelihood of the extension of the disease

to the larynx, while extension to the nose and ears is much less probable.

True diphtheria,, however, may complicate measles, and cases of mem-

branous inflammation of the tonsils or pharynx developing late in measles

are usually due to the Loeffler bacillus.

Although in most cases the inflammations of the pharynx and tonsils

which accompany measles are not serious when they are due to the strep-

tococcus, they are sometimes quite as severe as any that accompany scarlet

fever. They may cause death from general sepsis apart from any affec-

tion of the larynx.

Digestive system.—Gastric disorders are not more common than in

other febrile diseases ; but diarrhoea is very frequent, and in summer it

may be even more serious than the pulmonary complications. All forms

of diarrhoea are seen, from that which results from simple indigestion to

the severe types of ileo-colitis. This complication is most often seen in

children under two years old. The most severe intestinal symptoms are

not usually seen at the height of the primary fever ; but, beginning at this

time, they often increase in severity, and are most marked in the second

and third weeks of the disease.

Catarrhal stomatitis is present in almost every case of measles ; less

frequently the herpetic form is seen. Ulcerative stomatitis is not uncom-

mon, particularly in institutions. One of the worst complications of

measles, but fortunately a rare one, is gangrenous stomatitis, or noma.

This usually occurs in inmates of institutions, or in children with bad

surroundings who were previously in wretched condition. It is nearly

always fatal.

Gangrenous inflammations of other parts of the body are sometimes

seen after measles, especially of the vulva or the prepuce.

Nervous system.—I have seen convulsions at the onset of measles in

but a single case. During the progress of the disease they are not so rare.
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and may occur in connection with otitis, meningitis, or severe broncho-

pneumonia—chiefly in infants.

Meningitis is rare, but either the simple or the tuberculous form may
occur, more often, however, as a sequel than as a complication. Insanity,

usually of a temporary character, occasionally follows measles. In the

epidemic of 108 cases reported by Smith and Dabney, insanity was noted

three times, all the cases terminating in recovery. Epilepsy and chorea

are rare sequelae.

Ears.—Otitis is not so frequent as in scarlet fever, and in many epi-

demics it rarely occurs ; in others it is often seen. In one hospital epi-

demic it was noted in 14 per cent of the cases. This epidemic occurred

in early spring and affected very small children, both of which circum-

stances are favourable for the development of otitis. Usually both ears

are affected, and the inflammation terminates in suppuration ; but the

otitis of measles is, as a rule, much less serious than that of scarlet fever,

and much less frequently leads to permanent impairment of hearing.

Eyes.—Simple catarrhal conjunctivitis accompanies nearly every case

of measles. In the severe form there is a muco-purulent catarrh, which

may attain any degree of severity. In neglected cases, and among chil-

dren who are poorly nourished, especially in asylums, the disease is apt to

extend to the cornea. In a very large number of cases chronic conjunc-

tivitis persists after measles, particularly in the class of children just

mentioned.

Lymjjh nodes.—Swelling of the lymphatic glands of the neck is fre-

quent, but not generally severe, and rarely terminates in suppuration. In

a considerable proportion of cases chronic enlargement persists for months,

and sometimes the glands may become tuberculous. Similar changes and

similar consequences may occur in the glands of the tracheo-bronchial

group.

Kidneys.—The infrequency of renal complications in measles is in

striking contrast to scarlet fever. Transient febrile albuminuria is not

uncommon, but a serious degree of nephritis, either clinically or at au-

topsy, I have never seen, and literature furnishes but few cases. Demme
and Browning have each reported cases of nephritis following measles, in

which death occurred from uremia.

Heart.—Both endocarditis and pericarditis have occurred in the course

of measles, but they belong to the rare complications. The same may be

said of changes in the muscular walls of the heart.

Skin.—As complications, erysipelas, furunculosis, impetigo, and pem-

phigus have been noted ; but all are rare.

Hemorrhages.—Associated with the haemorrhagic tj-pe of the eruption,

severe and even fatal haemorrhages may occur from the mucous mem-
branes, and the latter are sometimes seen without the hfemorrhagic

eruption.
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Other infectious diseases.—Measles may be complicated by almost

any of the other infectious diseases—scarlet fever, varicella, diphtheria,

etc. It is rare that the two diseases are exactly simultaneous, but one

usually develops as the other is subsiding. Epidemics of measles and

whooping-cough more frequently occur together, or follow each other,

than do any of the others. The relation of measles to tuberculosis seems

to be particularly close. In some of the cases, tuberculosis follows directly

in the wake of measles, an irregular temperature continuing from three

to eight weeks, when death occurs from general tuberculosis with the

principal lesions in the lungs. Acute miliary tuberculosis may follow

even more closely. As a late manifestation, the most common one is

tuberculosis of the bones, occurring as hip-joint disease, caries of the

spine, etc. The relation of measles to tuberculosis seems to be that it

furnishes conditions, especially in the lungs, which are favourable for the

development of tuberculosis in patients who have been previously infected,

but in whom the disease has been latent in some part of the body, espe-

cially in the lymph nodes. In other cas(5s measles seems greatly to increase

the susceptibility of the patient, so that tuberculosis is subsequently con-

tracted after the slightest exposure. The frequent association of these

diseases should never be forgotten, and on this account an attack of mea-

sles in a child with tuberculous antecedents should always be looked

upon with apprehension.

Diagnosis.—The most important symptoms for diagnosis are the

coryza, at first slight, but steadily increasing in severity, the gradual rise

in temperature, and the maculo-papular eruption, appearing first upon the

neck and face, and slowly extending over the body. Before the rash a

diagnosis is impossible. When it is faint and of doubtful character,

a hot mustard bath will often bring it out so distinctly as to make a diag-

nosis easy. In cases where the rash is irregular in its character or time of

appearance, great importance is to be attached to the catarrhal symptoms,

especially the condition of the eyes. The appearance of the throat and

the fine red spots upon the hard palate are also important. The cases

which present the greatest difficulties are the very severe ones and those

in infants. Mild attacks are more characteristic than are the mild forms

of scarlet fever.

From skin diseases, measles is distinguished by its temperature, which

is rarely less than 102-5° F. at the height of the eruj^tion ; from other

general diseases by the rash itself.

Prognosis.—This depends upon the age and previous condition of the

patient, the character of the epidemic, and the season of the year at which

it occurs. Except in children under three years of age, the deaths from

measles are few ; but in institutions containing little children, no epidemic

disease is so fatal. The following statistics illustrate the general mortality

of the disease as it has been observed

:
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Krauss and Hirschberg, Dresden Hospital, 49 years 1,461 cases; mortality, 4-2 per cent.

Sagoiski, St. Petersburg Hospital, 11 years 7,050 " " 9-2 "

Embden, one epidemic '.
. . 461 " " 6*7 "

Demme, Berne Hospital, in one epidemic 224 " " 5-8 "

Alteberg, one epidemic 725 " " 1-2 "

Fleischmann 736 " " 22*0 "

Bendz, Copenhagen 30,581 " " 3 • "

The average mortality of the disease is thus from four to six per cent

;

but in epidemics observed in institutions containing only young children

it is much higher. Henoch records an epidemic of 294 cases among chil-

dren, nearly one half of whom were under two years of age, with a mor-
tality of 30 per cent. In the epidemic of 1892, in the Nursery and Child's

Hospital, New York, there were 143 caser, with a mortality of 35 per cent.

The figures of the epidemic of 1895 were almost identical. All these

children were inmates of the institution at the time they were taken ill,

and, although many were delicate, few were suffering from other dis-

eases when they were attacked with measles. The following table

gives the exact figures of the epidemic of 1892 :

From six to twelve months 42 cases

;

mortality, 38 per cent.

" one to two years 51 " " 50 "

" two to three years 27 " " 30 "

" three to four years 20 " " 14 "

" four to five years 3 " " "

The average mortality among children under two years is probably not

far from 20 per cent, but it is much higher in institutions. The death-

rate diminishes rapidly after the second year.

In any single case the important symptoms for prognosis are the tem-

perature and the character of the eruption. An initial temperature above

103° F., or one which remains high until the eruption appears, is a bad

symptom. So also is one which rises after a full eruption, or which does

not fall as the rash fades. The following table shows the highest tem-

perature and mortality in 161 hospital cases:

Highest temperature not over 102° 6 cases

;

mortality, per cent.

102° to 103-5° 14 " " 7

104° " 104-5° 49 " " 16
" " 105° " 105-5° 65 " " 40 "

106° or over 27 " " 80

A favourable eruption is one of a bright colour, covering the body, re-

maining discrete, and spreading gradually. It is unfavourable for the

eruption to appear late, to be very faint, scanty, or hgemorrhagic, or to

recede suddenly, as this is usually due to a weak heart.

Of 51 fatal cases, the cause of death was broncho-pneumonia in 45,

ileo-colitis in 4, and membranous laryngitis in 2. More than half the

deaths occurred during the second week, the earliest being upon the fifth

day of the disease.
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The ultimate result of an attack of measles may not be evident for

some time. Cases in which the temperature persists for two or three

weeks without assignable cause after the disease is apparently over, should

be watched with the greatest solicitude. The explanation of this is most

frequently to be found in the lungs, although the physical signs are often

obscure. The condition may be either subacute pneumonia or pulmonary

tuberculosis. Even though the attack of measles may not have been in

itself severe, seeds are often sown the full fruits of which are not seen

until long afterward. Chronic glandular enlargements which may or

may not be tuberculous, chronic bronchitis, chronic laryngitis, subacute

or chronic nasal catarrh, hypertrophy of the tonsils, and adenoid growths

of the pharynx,—all are frequent sequel*.

Prophylaxis.—Measles is often regarded by the laity as so mild a

disease that its prevention is thought of little importance, and no effort

is made to limit its extension. The great probability that every person

at some time in his life will have the disease, is no justification of unneces-

sary exposure. Although in older children measles is usually mild, this

is not so in' infants, who should be carefully protected from exposure.

Special care should also be taken to avoid the exposure of delicate children

or those with a strong tendency to pulmonary disease or to tuberculosis.

In institutions it is of the utmost importance to secure promjjt and com-

plete isolation of the first case which appears.

The disease being usually spread by the patient and rarely from apart-

ments^ it follows that while early isolation is more important, there is not

required the same thorough cleansing and disinfection which should follow

every case of scarlet fever. In an institution, the ward or cottage from

which a case has been removed should be quarantined for at least sixteen

days after the appearance of the last case, and absolute security can not

be said to exist until the end of three weeks. The same rule should be

applied in private families where children who have been exposed

should be quarantined apart from the patient, but not sent away. Under

ordinary circumstances the quarantine of a case of measles should last

four weeks from the beginning of invasion. It should be continued longer

if there is pneumonia, otitis, or a nasal discharge.

Thorough cleansing and disinfection of the sick-room should be done

before it is again occupied by children, and it should remain vacant at

least two weeks.' Children should be kept from all schools while the

disease is in their homes, chiefly because they are otherwise liable to spread

the disease while suffering from the early symptoms of invasion.

Treatment.—Measles is a self-limited disease, and there are no known

measures by which it can be aborted, its course shortened, or its severity

lessened. The indications are therefore to treat serious symptoms as they

arise, and, as far. as possible, to prevent complications, which are the prin-

cipal cause of death.
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The sick-room should be darkened, as the eyes are very sensitive to

light. Every child with measles should be put to bed and kept there with

light covering during the entire febrile period. There can be no possible

advantage in causing a child to swelter by thick blankets, under the delu-

sion that the disease may be modified thereby. The food should be light,

fluid, and given at regular intervals. If the conjunctivitis is severe, iced

cloths should be applied to the eyes, which should be kept clean by the fre-

quent use of a saturated solution of boric acid, the lids being prevented

from adhering by the aiDplication of vaseline or simple ointment. The
intense itching and burning of the skin may be relieved by inunctions of

plain or carbolized vaseline. The cough, when distressing, may be allayed

by small doses of opium, either in the form of the brown mixture or by

equal parts of paregoric and glycerin, of which from five to thirty drops

may be given, according to the age of the child, every two hours. The
restlessness, headache, and the general discomfort which accompany the

height of the fever may be relieved by an occasional dose of phenacetine or

antipyrine. As soon as the rash has subsided, a daily warm bath should be

given, followed by inunctions to facilitate desquamation and prevent the

dissemination of the fine scales.

The important indications to be met in the severe cases are very high

temperature, cardiac depression, and nervous symptoms—dulness, stupor,

sometimes coma, or convulsions. In some of the cases there are in addi-

tion dyspnoea and cyanosis, showing severe acute pulmonary congestion.

For the nervous symptoms and high temperature, nothing is so reliable

as the cold baths or packs (pages 47 and 48) and the nearly continuous

use of ice to the head. I do not think there is any evidence that the use of

cold increases the liability to pneumonia ; but cold extremities, feeble pulse,

and cyanosis, when associated with high temperature, call for the hot mus-

tard bath, although ice should still be applied to the head. The indications

for stimulants and the methods of using them are the same as in broncho-

pneumonia (page 510), which is usually present in cases requiring them.

To diminish the chances of pneumonia, it is necessary that every pa-

tient should be kept in bed during the attack, and care exercised to avoid

exposure ; that the chest should be protected with flannel and rubbed

daily wuth oil. But still more important is it in hospitals and institutions

where most of the cases of pneumonia occur, to allow the patients plenty

of air space, never crowding them together in small wards. If possible,

cases complicated by pneumonia should be separated from simple cases.

From the fact that the pneumococcus and the streptococcus are found in

the mouth so constantly and in such numbers in cases complicated by

pneumonia, Mery and BouUoque have suggested systematic disinfection

of the mouth several times a day, with the purpose of preventing this

complication. There is reason in this suggestion, although its efficacy

has not yet been put to a practical test.
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The bronchitis and broncho-pneumonia of measles should be managed

as in cases where they occur as primary diseases, as the coexistence of

measles furnishes no new indications. The same is true of the diarrhoea,

conjunctivitis, and otitis. Membranous laryngitis, pharyngitis, or ton-

sillitis should be treated like other cases of pseudo-diphtheria. Should

cultures show the presence of the diphtheria bacillus, the case should be

treated like one of ordinary diphtheria in the same situation.

During convalescence the eyes should be used very carefully for at

least several weeks. Should the cough and slight fever persist, with or

without physical signs in the chest, the patient should, if possible, be sent

away to a warm, dry, elevated district, as the development of tuberculosis

is always to be feared. Cod-liver oil should be given continuously

throughout the succeeding cool season, and iron, wine, and other tonics

according to indications. The cough itself should be treated as when it

follows an ordinary bronchitis (page 4?0), creosote being more generally

useful than any other drug.

CHAPTER III.

RUBELLA.

Synonyms : German measles ; rotheln.

Rubella is a contagious eruptive fever which is rarely seen except

when prevailing epidemically. It is characterized by a short invasion,

with mild, indefinite symptoms, usually lasting but a few hours, and by an

eruption which is generally well marked but of variable appearance. The
constitutional symptoms are very mild, and the disease rarely proves fatal,

not often being even serious. For a long time rubella was confounded

with measles and scarlet fever, as the eruption sometimes resembles one

and sometimes the other disease. Its identity is now fully established,

and, as Striimpell well says, its existence is doubted only by those who
have never seen it. The following peculiarities have been stated by

Griffith (Philadelphia), who has written more fully on rubella than any

other American writer, and to whom I am indebted for many facts in this

article

:

(1) Rubella i-s a contagious, eruptive fever, and not a simple affection

of the skin
; (2) it prevails independently either of measles or of scarlet

fever
; (3) its incubation, eruption, invasion, and symptoms, differ materi-

ally from those of both these diseases
; (4) it attacks indiscriminately and

with equal severity those who have had measles and scarlet fever and

those who have not, nor does it protect in any degree against either of

them
; (5) it never produces anything but rubella in those exposed to its

contagion
; (6) it occurs but once in the individual.
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Etiology.—Rubella is beyond question contagious, but is decidedly

less so than either measles or scarlet fever ; so that some observers have

doubted its contagion altogether. It can be communicated at any time

during its course, but is especially contagious during the early stage.

Epidemics usually prevail in the winter or spring. As in the other

eruptive fevers, a striking imnmuity is seen in infants under six months
old ; but, with this exception, all ages are liable to the disease.

The incubation of rubella varies considerably ; the usual period is

from eight to sixteen days, although the limits are from five to twenty-two

days.

Symptoms.—Invasion.—This is rarely more than half a day, and in

many cases no prodromata whatever are noticed, the rash being the first

thing to attract attention. In a few cases there are mild catarrhal symp-
toms, with general malaise and slight fever. At other times there may be

vomiting, convulsions, delirium, epistaxis, rigors, headache, or dizziness

;

but all are to be regarded as very exceptional.

ErujJtion.—Frequently a child wakes in the morning covered with the

rash, no symptoms having been previously noticed. It generally appears

first upon the face, and spreads rapidly to the whole body, the lower ex-

tremities being last covered. Less than a day is usually required for its

full development. Exceptionally the eruption comes first upon the chest

and back, and sometimes nearly the whole body is covered almost at once.

The rash has occasionally been observed in the roof of the mouth before

it was visible on the face. In a considerable number of cases the entire

body is not covered ; but the rash is more constantly seen upon the face

than upon any other part.

Its character is subject to considerable variation. The eruption is

most frequently composed of very small maculo-papules ; they are of a

pale-red colour, and vary in size from a pin's head to a pea. The spots

are usually discrete, but may cover the greater part of the body where it

is seen. On the face it is frequently confluent, and often appears here

as large, irregular blotches of a red colour. From this description the

rash will be seen to resemble that of measles more than that of any other

disease. Very often, however, there is a tolerably uniform red blush which

bears a close resemblance to the rash of scarlet fever ; but even in such

cases there will nearly always be found upon some part of the body, usu-

ally the v/rists, fingers, or forehead, some typical maculo-papules. Between

these two extremes all variations are seen. The colour of the eruption is

sometimes dark red, and rarely it has been noted to be hemorrhagic. The
degree of elevation above the surface is also variable ; sometimes this is so

marked as to give to the skin a " shotty " feel, while in others the elevation

is scarcely perceptible. The duration of the eruption is usually three days.

Occasionally it lasts only two days, and it may last but one; it is rare for

it to remain as long as four days. It fades in the order of its appearance,
fiO
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and more rapidly than the eruption of measles. A slight brown pigmen-

tation of the skin sometimes remains for a few days after the rash.

The highest temperature is coincident with the full eruption ; this does

not usually exceed 10;i°, and often it is only 100'' F. As a rule, the tem-

perature continues but two days, falling as the eruption fades. Very

often the fall to normal is abrupt. Rarely severe cases are seen in which

the fever lasts for four or five days, being 101° or 102° F. during the inva-

sion, and rising to 104° or 105° F. during the full eruption. The other

symptoms are in most cases even less marked than the fever. Occasionally

catarrhal symptoms resembling a mild attack of measles are present, or a

sore throat suggesting mild scarlet fever ; but more frequently all these

are absent. The eruption is usually out of all proportion to the other

signs of disease.

Swelling of the post-cervical glands is one of the most constant fea-

tures of rubella. In most epidemics it is seen in nearly all cases ; but as a

symptom for differential diagnosis it is not of great importance, as it is

not uncommon in measles. The glandular swelling is most marked at the

height of the disease ; it is never very great, and subsides slowly without

suppuration. Both vomiting and diarrhoea are rare in rubella. Swelling

and itching of the skin are occasionally present, but to a much less extent

than in scarlet fever or measles.

Desquamation.—This is always slight, and occurs in very fine scales

lasting from one to five days. In many cases it can be discovered only by

the most careful examination, and occasionally it is entirely wanting.

Writers who have observed some fairly typical epidemics have stated that

desquamation did not occur.

Complications and Sequelae.—A characteristic feature of rubella is the

absence both of complications and sequelae. In the great majority of

cases none are seen. Isolated instances have been reported in which have

occurred, severe bronchitis or pneumonia, severe catarrhal pharyngitis, al-

buminuria, diarrhoea, phlyctenular conjunctivitis, multiple abscesses, otitis,

erysip(!las, and urticaria ; but all are to be regarded as very exceptional.

Prognosis.—There are few diseases so free from danger as rubella.

A fatal termination is extremely rare, and is usually due to pulmonary

complications. Squire makes the significant statement that if the mor-

tality reaches three per cent the disease is not rubella, but measles.

Diagnosis.—The principal interest attaching to rubella is in its diag-

nosis. This is a matter of extreme difficulty, and often it is an impossi-

bility. The most characteristic thing about the disease is a well-marked

eruption with very few other symptoms. Cases so closely resemble mild

scarlet fever or mild measles that the differentiation by symptoms is im-

possible ; it must be made from the surroundings and the fact that the dis-

ease is prevailing epidemically. Scarlet fever with a low temperature and

abundant rash should always be regarded with suspicion, as should mea-
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sles with a doubtful or absent catarrh. These difficulties in diagnosis can

be api^reciated only by one who has seen epidemics of measles and scarlet

fever in institutions, and has watched the mild course of undoubted cases

of these diseases which have there occurred.

It is never safe to make the diagnosis of rubella unless the disease is

prevailing epidemically. Sporadic cases in which the diagnosis is made
are, 1 believe, almost invariably instances of mild measles or scarlet fever.

The first cases of rubella in an epidemic thus become difficult of recog-

nition and are often overlooked. The continued absence in succeeding

cases of the characteristic symptoms and complications of measles or scar-

let fever should suggest to the physician that he is probably dealing with

rubella.

Treatment.—Xone whatever is required for the disease excepting iso-

lation, and even this is not imperative. The individual symptoms and

complications are to be met with as they arise.

CHAPTER IV.

VARICELLA.

Synonym : Chicken-pox.

Vakicella is an acute, contagious disease, characterized by a cuta-

neous eruption of papules and vesicles and by mild constitutional symp-

toms, serious complications and sequelae being very rare. Although long

confounded with varioloid, its existence as a distinct disease has been gen-

erally admitted for many years.

Etiology.—It is well established that the contagium of the disease is

contained in the vesicles, as it may be communicated by inoculation with

their contents. The specific poison, however, has not yet been isolated.

Varicella is contracted by exposure to another case or through the medium

of a third person. It affects children of all ages, one attack being as a

rule protective. It is very contagious, resembling measles in this respect.

The duration of incubation is quite uniformly from fourteen to sixteen

days.

Symptoms.—Slight fever and general indisposition may be noticed for

twenty-four hours before the appearance of the eruption, but in most

cases the eruption is the first symptom. It usually appears first upon

the face, scalp, or shoulders, as small, red, widely-scattered papules, and

spreads slowly over the trunk and extremities. The papules in most cases

come in crops, new ones continuing to appear for three or four days, even

upon the same part of the body. The earlier ones have generally begun to

dry up by the time the later ones appear, so that all stages of the eruption

may be present at one time in the same region, this being one of its most
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diagnostic features. The pajiules are at first very small, but gradually in-

crease in size, and are surrounded by an areola from one fourth to half an
• inch in width. Many of them go no further than this stage, but the ma-

jority become vesicular. The vesicles are usually flat, and vary a good deal

in size—the largest, being about one fourth of an inch in diameter. The
process of drying up generally begins at the centre, which causes a slight

depression, giving the vesicle a somewhat umbilicated appearance. The

areola is most distinct at the time of the fully-formed vesicle, and fades

as the latter dries. Crusts now form, which fall off in from five to twenty

days, depending upon the depth to which the skin has been involved. In

the majority of cases no mark is left, but after the most severe attacks,

where the true skin has been involved, scars remain, and occasionally

there is quite deep pitting. Such marks are few in number, and are most

likely to occur upon the face.

Sometimes, especially upon hands and feet, the vesicle appears without

having been preceded by a papule ; often there is no areola, and the vesi-

cle resembles a drop of water upon healthy skin. In most cases pustules

are not seen, but they may develop in consequence of irritation or infec-

tion, the result of scratching, or in children who are poorly, nourished.

Under these circumstances deeper ulceration may occur, lasting for weeks.

In rare cases there may be a necrotic inflammation about the site of the

pock, a condition to which is sometimes given the name varicella gangre-

nosa. It is *not peculiar to varicella, and is described elsewhere under the

head of Gangrenous Dermatitis (page 872).

The pocks are usually most abundant over the back and shoulders, and

their number is in proportion to the severity of the disease. In mild

cases only twenty or thirty may be found upon the entire body, but in

severe cases the skin may in certain regions be nearly covered. The erup-

tion is never confluent. The pocks are almost invariably seen on the
[

hairy scalj), and frequently three or four may be found on the mucous T

membrane of the mouth or pharynx,—a point of some diagnostic value.
'

In the latter situation the appearance is first a tiny vesicle, and later a

superficial ulcer resembling that of herjjetic stomatitis.

The temperature is highest when the eruption is most rapidly appear-

ing, this usually being the second or third day. In an average case it

reaches only 101° or 102° F., and lasts but two days ; in severe cases it

may rise to 104° or 105° F., and last for four or five days. It falls gradu-

ally to normal as the rash fades. The other symptoms are mild and

not characteristic. There is no coryza, cough, vomiting, or diarrhoea,

but instead only the general indisposition which accompanies any febrile

disorder.

Complications.—The most serious complication is erysipelas, which

develops about the pocks, particularly when they are deep and attended

with some ulceration. I have known of three fatal cases from this cause.
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Adenitis, either simple or suppurative, and abscesses in the cellular tissue,

are occasionally seen. Xepliritis is very infrequent, but a number of cases

are recorded. It may occur at the height of the disease, but more often

at a later period, like the nephritis of scarlet fever. Varicella is quite

frequently complicated by other infectious diseases. In the New York
Infant Asylum epidemics of varicella and scarlet fever at one time oc-

curred together, and in at least a dozen children both diseases were seen

at the same time.

Diagnosis.—The diagnosis of varicella is usually easy, provided the

following points are kept in mind : First, that the eruption comes out

slowly and in crops, so that papules, vesicles, and crusts may be seen upon
the skin in close proximity ; secondly, that the umbilication is due only

to the mode of drying up of the vesicle, which begins at the center;

thirdly, the appearance of the pocks upon the mucous membranes, and

the history of exposure. It is distinguished from urticaria and other

forms of skin disease by the presence of fever.

Treatment.—Although it is usually a trivial disease, isolation of cases

of varicella should be enforced in schools and in institutions containing

many infants. In the home, unless the other children are delicate or in

poor condition, quarantine is unnecessary. The disease may probably be

conveyed as long as the crusts are present, hence isolation should be

maintained until they have fallen off. In most cases constitutional symp-

toms of the disease are so mild as to require no treatment.

Locally, the itching, when annoying, may be allayed by sponging with

a weak solution of carbolic acid or the use of carbolized vaseline. When
the crusts have formed, this ointment or vaseline containing two per cent

ichthyol should be applied. Care is necessary to keep the skin clean, and,

in the case of infants, to prevent scratching. In severe cases the urine

should invariably be examined.

CHAPTER V.

VACCINIA— VACOINA TION.

Vaccinia (cowpox) is a febrile disease induced in man by inocula-

tion with the virus obtained either directly from the cow (bovine virus)

or from a person who has been inoculated (humanized virus). The dis-

ease is not contagious in the ordinary sense of the term, but is communi-

cated by inoculation either accidental or intentional.

The nature of the protection against smallpox which vaccination

affords is even now but imperfectly understood. The fact, however, re-

mains one of the best attested in medical history. It is the imperative

duty of the physician to see to it that every young infant is vaccinated,



932 THE SPECIFIC INFECTIOUS DISEASES.

and no foolish sentiment or prejudice on the part of the parents should

be allowed to stand in the way.

Re-vaccination.—Regarding the duration of the protective power of a

single vaccination, positive statements are impossible. Nearly all writers

are agreed that vaccination should be done in infancy, again at puberty,

and a third time at about the age of twenty or twenty-five. Many also

insist upon re-vaccination at about the seventh year. It is a safe rule

when smallpox is prevalent to vaccinate every person who has not been

successfully vaccinated within five years.

Choice of Virus.—Modern experience is quite unanimous in the substi-

tution of bovine for humanized virus, the advantages being that the lymph

is much more likely to be obtained pure, uncontaminated by the germs of

erysipelas or suppuration, and that the risk of transmitting syphilis is

thereby avoided. There is now no difficulty in obtaining the ivory or

quill points used for the preservation of bovine virus. There are many

vaccine farms which can be depended upon for the purity and freshness

of the virus which they supply.*

Time for Vaccinating.—In selecting a time for vaccination, the child's

age and general health must be taken into consideration. It is pretty well

established that the constitutional disturbance is much less in infancy

than in later childhood, and less in very young infants (under one month)

than in those of five or six months. Wolff states that of forty-two infants

successfully vaccinated during the first week of life, not one showed any

constitutional disturbance ; after the fifth month, however, febrile symp-

toms were invariably present, and occasionally severe. A good rule for

general practice is to vaccinate every healthy infant as soon as it begins

to gain regularly in weight, this being in most cases during the first two

months of life. In delicate infants or in those whose nutrition is a

matter of great difficulty, those who are syphilitic, those suffering from

eczema or any other form of active skin disease, vaccination should be

deferred until the child is in good condition, unless it is likely to be ex-

posed to smallpox. As a rule, vaccination should be avoided during den-

tition.

Methods of Vaccinating.—In my experience it is better to vaccinate in

one place rather than to make two or three inoculations. Either the leg or

the arm may be chosen ; in young infants it is usualh' easier to protect the

vaccine sore upoii the leg than upon the arm. The point selected for inocu-

lation should be either the outer aspect of the left calf, about the junction

of the middle with the upper third of the leg, or the insertion of the left

deltoid. The skin should be washed with soap and water, dried, and then

washed with alcohol. With an ordinary large-sized cambric needle, which

* My own experience with that of the New England Vaccine Company of Massa-

chusetts has been extremely satisfactory.
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should be a new one, three or four scratches should be made a quarter of

an inch long, and these crossed by as many more, just deeply enough to

draw blood. The moistened vaccine point is now thoroughly rubbed for

a full minute over the wound. After this has dried thoroughly the part

may be covered with isinglass plaster moistened in boiled water, although

if thorough drying has taken place the plaster is not necessary. The
needle should not be used for a second child. The vaccinated limb should

not be washed for twenty-four hours.

The Normal Course of Vaccinia.—The course of a proper vaccination-

pock is quite uniform, and one which does not follow this course should

not be considered protective. The original wound heals like any other

scratch, nothing of importance being seen until the fourth or fifth day,

when a slight areola is visible about the site of inoculation, which enlarges

until it is an inch or two in diameter. Then there rises a vesicle, some-

times two, which afterward coalesce. The vesicle is from one fourth to

one half an inch in diameter, and has a depressed centre (Fig. 164). By
the ninth or tenth day the fully-formed vesicle is seen. The areola is

now two or three inches wide, and there is more or less swelling. The
lymph nodes in the axilla, or in the groin if the leg has been inoculated,

are slightly swollen, tender, and sometimes painful. The vaccine pock
changes but slightly for a day or two, after which, usually upon the

eleventh day, the areola fades, the vesicle ruptures and discharges, or dries

to a crust, this process occupying about two days. The crust remains for

from one to three weeks, when it falls off leaving a smooth bluish scar

which afterward fades to a white, and becomes somewhat honeycombed.

In some cases the symptoms are more severe. There may be swelling

of the whole limb and marked pain. The original vesicle may be two or

three times as large as usual, and secondary vesicles may form in the

neighbourhood (Fig. 165). The inflammation may extend deeply into

the subcutaneous tissue, and it may be followed by suppuration or even

sloughing. There is then left an ugly ulcer, sometimes an inch wide and

one fourth of an inch deep, to be filled slowly by granulation. In such

cases the whole course of the disease may be from five to eight weeks.

If in a young infant the first inoculation is unsuccessful, at least three

trials should be made with good virus, and in the event of further failure,

after a year vaccination should be repeated. A failure to inoculate does

not mean insusceptibility to smallpox, as is often popularly believed, but

most frequently arises from the fact that the virus is inert. I have known
one case in which the seventh, and another in which the thirteenth, inocu-

lation was successful after previous failures ; occasionally there are seen

children who can not be inoculated at all.

Constitutional symptoms, as previously stated, are often absent in the

case of very young infants; but in others there is quite constantly present

a fever which runs a fairly regular course. It usually begins on the fourth



::i .- o



VACCINIA.—VACCINATION. 935

or fifth day, is remittent in type, and rises gradually, reaching its high-

est point with the full development of the vesicle. At this time it varies

from 101° to 104° F., falling gradually to normal. The duration of the

fever in cases running the usual course is four or five days. Accompany-
ing it there may be anorexia, restlessness, loss of sleep, slight indigestion,

and other symptoms of a general indisposition.

Variations in the Course of Vaccinia.—Occasionally the period of in-

cubation is prolonged, and no evidence that the inoculation has been

successful is seen for from ten to fourteen days, or even longer, and yet

the subsequent course may be normal. In some cases multiple pocks are

present, which may be produced by auto-inoculation, usually by scratch-

ing. They may be only in the neighbourhood of the original one, or

upon any other part of the body. In cases of eczema of the face, inocu-

lation has not infrequently been carried thither. A generalized eruption

of pocks is sometimes seen, although this is very rare. In secondary

vaccination both the local and general symptoms may be quite as intense

as in the primary cases, and in many instances they are even more severe.

Complications and Sequelae.—Post-vaccine eruptions occur in great

variety, and from three quite distinct causes. Even with pure virus there

may be urticaria, erythema, or a general roseola which often resembles

the eruption of measles, and occasionally purpura has been seen. As the

result of mixed infection at the time of the original inoculation, there

may be produced impetigo contagiosa, syphilis, or even tuberculosis.

From subsequent infection of the vaccination wound, there may be furun-

culosis, cellulitis, or erysipelas. The complications are in the main the

result of the causes just enumerated. In addition to the diseases men-

tioned, there may be pyaemia, gangrenous dermatitis, suppurative adenitis,

and in rare cases pneumonia or nephritis. Sequelae are very rare ; but

where latent constitutional tendencies have existed they may be aroused

to activity, as in the case of tuberculosis. A child who has once had ecze-

ma is liable to a recurrence at such a time; and in very delicate children

a condition of malnutrition is frequently intensified if the vaccinia has

been particularly severe.

The mortality of vaccination is stated by Voigt, from careful statis-

tics drawn from German sources, to have been 35 in 2,375,000 cases, in-

cluding both primary and secondary vaccinations. Of the deaths, 19

were due to erysipelas, 8 to gangrene, 2 to cellulitis, 3 to "blood poison-

ing," and 3 to other causes. It will be observed that these were all, or

nearly all, from preventable causes.

Treatment.—The purpose of this is simply cleanliness and protection,

to prevent the irritation of clothing, and also to prevent the child from

scratching, for by these means the vesicle usually becomes infected. No
treatment is required until the vesicle has formed. The limb should then

be protected by clean linen, or, better, by a vaccine shield, of which one
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made of a wire network and fastened to the limb by a tape, is probably the

best form. As soon as the vesicle ruj^tures and begins to discharge serum,

it should be frequently dusted with boric acid. If there is suppuration,

the pock should be treated antiseptically, like any other granulating

wound. If a vaccinated limb is kept perfectly clean, and the pock dry

by the free use of the powder mentioned, very little trouble need be ap-

prehended. If the local symptoms are at all severe, the limb should be

kept at rest. For this reason, a child old enough to walk should not be

vaccinated upon the leg.

The complications are to be treated as when these conditions arise un-

der other circumstances.

CHAPTER VI.

PERTUSSIS.

Synonym : Whooping-cough.

Pertussis is a contagious disease which prevails epidemically and in

most large cities endemically. Although it may affect persons of any

age, it is generally seen in young children, and as a rule ic occurs but once

in the same individual. While in later childhood pertussis may be ranked

as one of the milder infectious diseases, in infancy it is one of the most

fatal. Its i:)rincipal complications are broncho-pneumonia and convul-

sions. Pertussis is characterized by catarrhal and nervous symptoms.

The catarrh affects the mucous membranes of the respiratorv tract, and is

probably due to a specific form of infection. It is accompanied by a hyper-

aesthetic condition of these mucous membranes. The most prominent

nervous manifestation is a peculiar spasmodic cough which occurs in par-

oxysms, and from which the disease takes its name. The cough is no

doubt of reflex origin, from an irritation which by different writers has

been located in various parts of the respiratory tract. In addition to these

conditions, there is present in pertussis a very marked irritability of the

nervous system generally, which in infancy frequently shows itself by

convulsions.

Etiology.—Pertussis is probably due to a micro-organism, but its nature

is as yet unknown. Proximity to a patient is all that is required to com-

municate the disease, and as in the case of measles even close proximity is

not necessary. There seems to be no doubt, from clinical experience, that

the disease may be contracted in the open air.

Predispositio7i.—Fully one half the cases of pertussis occur during the

first two years of life. This statement, which is in accord with general

experience, is borne out by the following statistics of Szabo (Buda-Pesth),
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showing the ages at which the disease was met with in 4,591 cases, com-

prising the records of one clinic for thirty-four years

:

Under one year 1,028 cases. I Three to four years 904 cases.

One to two years 1,008 " Pour to seven years 803 "

Two to three years 659 "
| Over seven years 189 "

Pertussis thus shows a stronger tendency to affect very young infants

than does any other contagious disease. It not infrequently occurs during

the first six months of life, a number of cases are on record in which it

has occurred during the first month, and one has recently come to my
notice where a child twelve days old was attacked, whose mother was

suffering from the disease at the time the child was born. Statistics taken

from a large number of epidemics show that the disease is nearly twice as

frequent in the winter and spring as in the summer and autumn. Epidem-

ics of pertussis often occur at the same time with or follow those of measles.

The susceptibility to pertussis is very great, and is equalled only by

that to measles. Biedert reports that of 401 children exposed during an

epidemic in a certain village, 366, or ninety-one per cent, took the disease.

Infective period.—Pertussis may be communicated from the very be-

ginning of the catarrhal stage ; exactly how long a given case may be

contagious it is impossible to say positively. It is pretty certain that it is

so during the entire spasmodic stage, and probably longer. In most cases

quarantine is required for two months from the beginning of the attack,

and in many cases for a much longer time. The usual source of the con-

tagion is the patient, rarely the room or the clothing. "While it is possible

that pertussis may be carried by a third party, this is very unlikely unless

a person has been in very close contact with a patient, and goes at once

without change of clothing to another child.

Inciihatinn.—The very gradual onset of pertussis renders- it impossible

in the majority of cases to fix the exact date, tmd hence to establish the

definite duration of the period of incubation. In cases where it could best

be determined it has usually been found to be from seven to fourteen

days, or about the same as measles. If, after an exposure, sixteen days pass

without the development of a cough, the probabilities are very strong that

the disease has not been contracted.

Lesions.—The only constant lesions of pertussis consist in a catarrhal

inflammation of varying intensity, which affects the mucous membrane of

the larynx, trachea, and bronchi, and sometimes that of the nose and

pharynx. If the child dies during a paroxysm, either with or without con-

vulsions, the brain is found intensely congested and may be the seat of

punctate haemorrhages, or even larger extravasations. The lungs always

show emphysema if the attack has been severe or protracted. The other

pulmonary lesions are due to complications, the most frequent of which is

broncho-pneumonia. Catarrhal enteritis and colitis are not infrequent.
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Symptoms.—The symptoms of pertussis are usually divided into three

stages—the catarrhal, the spasmodic, and the stage of decline.

The catarrhal stage continues on the average for about ten days, al-

though cases show considerable Variation on this point. Some children

whoop almost from the very beginning of the disease, while others may

cough for several weeks before a typical whoop is noticed. The symp-

toms in the beginning are indistinguishable from those of an ordinary

attack of subacute tracheo-bronchitis, and unless there has been an expos-

ure to pertussis no suspicion is excited. After five or six days, however,

the cough, instead of abating as in an ordinary cold, gradually increases

in severity and occurs in paroxysms. At first these are mild, and there

are only two or three a day, but they gradually increase in frequency and

severity until the typical whoop is heard which marks the beginning of

the spasmodic stage. During the first stage there may be symptoms of a

mild grade of catarrhal inflammation of the nose, pharynx, and larynx,

and often there is a slight elevation of temperature.

The spasmodic stage.—In a typical paroxysm of average severity the

child, who can usually foretell it, vill often run for support to the lap of

the mother or the nurse, or seize a chair with both hands. There now

occurs a series of explosive coughs, from ten to twenty in number, coming

in such rapid succession that the child can not get its breath between

them ; the face becomes of a deep red or purple colour, sometimes almost

black ; the veins of the face and scalp stand out prominently ; the eyes

are suffused, and seem almost to start from their sockets ; there follows a

long-drawn inspiration through the narrowed glottis, producing the crow-

ing sound known as the whoop ; and then another succession of rapid

coughs follows and another whoop. In a single severe paroxysm, which

lasts two or three minutes, the child may whoop half a dozen times ; with

the final paroxysm a mass of tenacious mucus is usually brought up.

The most common attendant symptoms of the paroxysm are vomiting

and epistaxis. In a young child vomiting is almost certain to follow, if

food has been recently taken. Epistaxis sometimes occurs with nearly

every severe paroxysm, but in most cases the bleeding is slight. After

such an attack as that described, a child is at times so exhausted as to be

hardly able to stand ; there is profuse perspiration ; his mind is confused,

and he may be completely dazed. In infants the attack may result in a

degree of asphyxia so deep as to necessitate artificial respiration.

The number of severe paroxysms or " kinks " in twenty-four hours

varies, according to the severity of the case, between half a dozen and

forty or fifty. There are always many more of a milder form. Paroxysms

are often excited by eating or drinking anything which is cold, by a

draught of air, or by imitation ; they are usually more frequent during

the night than the day, and in a close room than in the open air.

In less severe cases no paroxysms of the grade above described may
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occur, and no typical whoop may be heard throughout the attack ; but

the paroxysmal nature of the cough which continues until the plug of

mucus is raised, the watery eyes, and the vomiting which follows a par-

oxysm, stamp the disease as pertussis. In young infants the whoop is

frequently not marked. The child sometimes coughs until it is asphyxi-

ated, and yet no whoop occurs. The paroxysms are also modified by inter-

current disease, especially by attacks of pneumonia or severe bronchitis.

At such times they usually become less frequent and less typical, and may
be absent for several days, returning as the complication subsides.

The seat of irritation which produces the cough has been located by

different observers in different mucous membranes : some have thought it

to be in the nose, others in the trachea, the bronchi, or the larynx. It is

very probable that it may not always be in the same mucous membrane

;

and that the infectious catarrh, which is really the most important ele-

ment in the disease, may vary in its intensity and location in different

cases. The weight of evidence seems to be that in the great majority of

cases the source of irritation is in the larynx or trachea. From laryn-

goscopic examinations made during the disease. Von Herff found the

mucous membrane of the larynx to be swollen and congested, and occa-

sionally the seat of small hasmorrhages or superficial ulcers. He states

that the frequency and severity of the paroxysms corresponded with the

degree of larjmgitis, and he found that a paroxysm could always be ex-

cited by irritating the mucous membrane between the arytenoid cartilages.

During a paroxysm he observed that there was a collection of mucus on

the posterior laryngeal wall, the removal of which had the effect of short-

ening the paroxysm.

Eossbach made laryngoscopic examinations, with negative results so

far as the larynx was concerned, but he states that a plug of mucus could

always be seen in the lower trachea for one or two minutes before the

paroxysm occurred. There is little doubt that this collection of mucus is

the exciting cause of the paroxysm, as it is a familiar clinical fact that

the paroxysm always continues until this is dislodged.

The average duration of the spasmodic stage is about one month. It

increases in intensity for the first two weeks, remains stationary for about

a week, and then gradually diminishes in severity. The course and dura-

tion are, however, subject to wide variations. In mild cases this stage

may last only a week ; in severe cases, especially in the winter season, it

may continue for three months, at times greatly subsiding, but lighting

up again with all its previous severity with every fresh attack of cold.

After it has entirely ceased the whoop may return with an attack of bron-

chitis, and continue for a month or more. This is not to be regarded

as a true relapse of pertussis. The habit of the paroxysmal cough once

established, it tends to recur with every slight bronchitis, often for months

afterward.
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The stage of declme.—Gradually the severity of the paroxysm abates,

the whoop ceases, and the cough resembles more and more that of ordi-

nary bronchitis. This stage usually continues about three weeks, but

may be prolonged indefinitely in the winter months.

Complications.

—

Hemorrhages.—The haemorrhages of pertussis are

mechanical, and depend upon the intense venous congestion which ac-

companies the paroxysm. Epistaxis is the most frequent variety, and

occurs in a considerable proportion of the severe cases, in a few with al-

most every severe paroxysm, but it is rarely severe enough to require local

treatment. Haemorrhages from the mouth may have their origin either

in the pharynx or the bronchi, the blood being brought up by the cough

;

such haemorrhages are usually small. Conjunctival haemorrhages are less

frequent, and are usually slight, although I have seen the entire conjunc-

tiva of one eye covered. In a case under my observation there was bleed-

ing from both ears with every severe paroxysm, for morfe than a week.

This child had previously suffered from scarlatinal otitis, with perfora-

tion of the drum membrane. Small extravasations into the cellular

tissue beneath the eyes are occasionally seen, giving an appearance some-

what like an ordinary " black eye." Intracranial haemorrhages are not

frequent, but many examples have been recorded, and they may be severe

enough to produce death. They are usually meningeal, very rarely cere-

bral ; according to their extent and location they may produce hemiplegia,

monoplegia, aphasia, facial paralysis, or disturbances of the special senses

of sight, hearing, sensation ; in addition, there may be convulsions or

rigidity, but rarely complete coma. The extravasations are usually small,

and the symptoms which they produce disappear at the end of a few

weeks. Fatal cases with autopsies have been reported by Cazin, Marshall,

and others. In almost every instance these hasmorrhages have occurred

as a direct result of severe paroxysms of the cough. Purpura haemor-

rhagica as a sequel of pertussis was twice seen at the Xew York Infant

Asylum.

Respiratory system.—The most serious complications of pertussis are

connected with the lungs. By far the largest proportion of deaths is due

to pulmonary complications, usually broncho-pneumonia. This is more

frequent in winter and spring than in the summer months, and is espe-

cially to be dreaded during infancy. In later childhood lobar pneumonia

is occasionally seen. Pneumonia rarely begins before the second week

of the disease, and most frequently develops at the height or toward the

close of the spasmodic stage. The physical signs present no peculiarities;

the cough changes somewhat in character during the pneumonia, and

the whoop may not be heard. The prognosis of the pneumonia is bad,

because of the debilitated condition of the children at the time of its

occurrence. A great danger is from the supervention of convulsions, this

being a frequent mode of termination. As there is always considerablj>

u
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emphysema the rapidity of breathing is frequently out of proportion to the

temperature, which often is only moderately elevated. If the child escapes

the dangers of the acute stage, death may still occur from exhaustion,

owing to the protracted course which the disease frequently runs.*

Bronchitis of the large tubes is present in almost all the severe cases,

and is not of itself serious. Bronchitis of the small tubes has the same
dangers and the same complications as broncho-pneumonia.

Vesicular emphysema has been present, I think, in every case which I

have seen upon the post-mortem table ; a certain amount of it, no doubt,

occurs in every severe case. It is produced by the forcible cough of the

paroxysm. In very severe cases interstitial emphysema is also found.

Xorthrup has reported a remarkable instance of this complication. Rup-
ture of the air-blebs which form on the surface of the lung, may lead to

emphysema of the cellular tissue of the mediastinum, and the air may
find its way along the great vessels into the neck, and finally into the sub-

cutaneous cellular tissue of the entire body. Cases of general subcutane-

ous emphysema have been reported by Croker and Hodge, both of which

ended fatally, one in three and one in eight days from the beginning of

the emphysema. In the great majority of the cases vesicular emphysema
is not permanent.

Diyestive system.—During the summer, infants with pertussis are

almost certain to suffer from diarrhoea ; it may be only an occasional

symptom, or the attack may be severe and prolonged, resulting in the de-

velopment of ileo-colitis. The intestinal complications may be almost as

serious in summer as are those of the respiratory tract in winter. Vomit-

ing is even more frequent than diarrhoea, and, while it may be distressing

at any age, it is especially so in infancy. So frequently does the taking

of food excite vomiting, that the nutrition of these patients often becomes

a matter of the greatest difficulty, and in fact the most serious problem

in the management of a case. Malnutrition and even marasmus may
follow, or the general resistance of the child may become so reduced by

lack of food that it falls a ready prey to pneumonia.

Nervous system.—There may be convulsions, coma, paralysis, aphasia,

disturbances of sight or hearing, and in rare cases even of the mental con-

dition. The most serious of these complications are convulsions. They

are much more frequent in infancy than later, and are particularly so in

those who are rachitic, where they are often fatal. Convulsions are of

course more common in severe attacks, but they may occur suddenly where

there has previously been no cause for anxiety. They are especially to be

dreaded if pneumonia is present. The attack of convulsions may be the

culmination of the extreme degree of nervous irritability which accom-

panies the paroxysm, it may be due to asphyxia, or to an intracranial

* For further particulars regarding the pneumonia of whooping-cough, see page 503.
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lesion ; if the latter, there is usually meningeal hemorrhage. This is to

be suspected if there are continued convulsions for several hours, with

general rigidity or hemiplegia.

Disturbances of the sight are not infrequent in severe cases ; usually

these are transient, but there may be blindness lasting two or three

days or even weeks. The transient symptoms most likely depend upon

circulatory changes in the brain during the paroxysm, while those which

last for two or three weeks are probably due to meningeal haemorrhage.

Disturbances of hearing are rare. The different forms of paralysis occur-

ring with pertussis may likewise be transient or permanent. They are to

be explained in the same way as the disturbances of the special senses.

The most common form is hemiplegia.

Albuminuria is not infrequent, being found in 66 of 86 examinations

by Knight. The quantity of albumin is rarely large, and it may be ac-

companied by a few hyaline casts. Both are probably the result of circu-

latorv disturbances in the kidney. Other complications of pertussis are

hernia, prolapsus ani, and ulcer of the frenum lingua.

Diagnosis.—In the early part of the catarrhal stage it is impossible to

make a diagnosis ; there is no way by which the disease can be distin-

guished at that period from an ordinary cough ; but after a week the

gradual increase in severity in spite of treatment, and the fact that the

cough becomes more and more paroxysmal, and that it is accompanied by

vomiting and suffusion of the eyes, should make one strongly suspect per-

tussis. If the disease is prevalent, the diagnosis may be regarded as certain

when these symptoms are reached, even without the typical whoop. Cases

which present the greatest difficulty in diagnosis are those of a mild type,

where, perhaps, without ever having a typical paroxysm, a child who has

been exposed to pertussis coughs for a number of weeks. Under these

circumstances it may be impossible to say, even at the close of the attack,

whether it was or was not pertussis ; but if a child has no fever and

no physical signs of bronchitis, and has been exposed to the disease, the

probabilities are strong that a severe cough which continues six or eight

weeks, and upon which ordinary treatment has little or no effect, is per-

tussis.

The diagnosis is difficult also in early infancy, for at this period every

cough is likely to show more or less of a spasmodic character, and there

may be occasionally heard a fairly typical whoop in the course of an ordi-

nary attack of bronchitis. This is to be compared to the laryngeal spasm

which occurs with a mild attack of catarrhal laryngitis. Abortive cases

also present difficulty in diagnosis. I have seen in a single family three

children with j^ertussis of typical duration and severity, and a fourth child

suffering from a cough, which lasted but two weeks, and in whom the

whoop was heard only for one day. If such cases occurred by themselves,

it would be impossible to make a positive diagnosis.
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Irritation of the pneuniogastric or recurrent laryngeal nerve from en-

larged tracheal or bronchial lymph nodes, whether of a simple or tubercu-

lous character, may give rise to a spasmodic cough, which in certain cases

maybe indistinguishable from whooping-cough. The prolonged duration

of these cases is sometimes the only diagnostic point ; but the paroxysms

are usually not so severe as in true pertussis, and the course is generally

less typical.

Prognosis.—The most important factor in the prognosis of the disease

is the age of the patient. After the fourth year it is indeed rare that

either a fatal result or serious complications are seen ; but during infancy,

and particularly during the first year, there are few diseases more to be

dreaded. This is especially true on account of the connection of whoop-

ing-cough with the three most fatal conditions of infantile life—broncho-

pneumonia, diarrhoeal diseases, and convulsions. Fully two thirds of the

deaths from whooping-cough occur during the first year of life. The
prognosis is very much worse in infants of the first three months than in

those who are older and consequently have more resistance. It is better

in the summer than in the winter, because broncho-pneumonia is then less

frequent. It is particularly bad in delicate infants, in those who are rachitic,

in those who are prone to attacks of bronchitis, in those who have suffered

previously from pneumonia, and in those with a strong tendency to tuber-

culosis.

The exact mortality of whooping-cough it is difficult to state in fig-

ures. During the first year of life it is probably not far from twenty-five

per cent, although it diminishes rapidly after this time. In foundling

asylums and hospitals for infants it is to be ranked among the most fatal

diseases, and in some epidemics the mortality in such institutions is as high

as fifty per cent.

Fully two thirds of the deaths during whooping-cough are from

broncho-pneumonia; the next most frequent cause is diarrhoeal diseases.

Convulsions may be the mode of death in either of the above conditions,

or may occur apart from them. During the first year, death often results

from marasmus, the child having been reduced by the prolonged disease.

Occasionally death is due to asphyxia following a severe paroxysm, to

intracranial haemorrhage, or to general emphysema.

As a predisposing cause of tuberculosis, pertussis is second only to

measles. In both diseases tuberculosis develops in much the same way

and from much the same causes (p 922).

Prophylaxis.—Pertussis is a contagious disease, and a child suffering

from it should be isolated from other children wherever this is possible.

Children with pertussis should never be allowed to attend school, and

needless exposure should alwaj's be avoided".

Young infants, delicate children, and those with a predisposition to

tuberculosis, should be most carefully protected against exposure, since it

61
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is in them chiefly that the disease is likely to be serious. As it is from

the j^atient that the disease is nearly always contracted, there does not exist

the same necessity for the fumigation and disinfection of apartments as

after other contagious diseases. In institutions, however, this should

always be practised, and in private houses if the room is subsequently to

be occupied by an infant.

It is as undesirable as it is impossible to confine a child with pertussis

to a single room during the attack; all those persons for whom exposure

would be dangerous should therefore be sent away from the house. Quar-

antine should continue on the average for six weeks, or until the spas-

modic stage is over.

Treatment.— General measures.—It is extremely important that chil-

dren should have plenty of fresh air throughout the attack. It is a

matter of common observation that they have fewer paroxysms while out

of doors than in the house, and that the paroxysms are very much more

frequent when children are confined in close rooms. They should be kept

in the open air as much as possible during the day, in pleasant weather,

and even on unpleasant days the windows should be freely opened. If a

child's temperature is above 100° F., he should not be sent out, but may
have fresh air in the room. In all cases it is important to have the win-

dows freely opened at night, unless bronchitis or broncho-pneumonia is

present.

A change of air is desirable for cases in which the cough is unduly

prolonged. A warm place at the seashore is one which is most likely to

be beneficial. The improvement during a sea voyage is sometimes very

marked, and it surpasses even a residence at the seashore.

The rooms occupied by children suffering from pertussis should be

frequently changed, thoroughly aired, and, when possible, occasionally

fumigated. This change of rooms, clothing, bedding, etc., sometimes

exerts a marked influence on the course of very prolonged attacks, the

inference being that continued re-infection takes place. Such a change

should be made twice a week, and it is of special importance in hospitals,

where many children quarantined in a ward seem to cough interminably.

Vomiting and indigestion are both so frequent that feeding becomes

at times very difficult. In most cases it is necessary to repeat the meal in

a short time, if the first one has been vomited in consequence of a severe

paroxysm. Children over two years old should in all such cases be kept

upon a fluid diet, chiefly of milk. For infants, milk should be diluted,

and in many instances it must also be partially peptonized. Any medi-

cation which causes disturbance of the stomach must be omitted. In

severe cases, on account of the inability to retain a proper amount of

food, the child's strength should be kept up by the use of alcoholic

stimulants.

Local treatment.—This may be in the form of insufflations of powder
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into the nose, local applications to the larynx by a spray or swab, and

inhalations.

The first two methods have been advocated, in the belief that the

cough is due to an infectious catarrh having its seat in the nose or

larynx. For insufflation, quinine or benzoic acid is preferred, mixed

with some finely divided, inert powder, such as bicarbonate of sodium,

talcum, or coffee ; these are used with the powder insufflator once or

twice daily. Local applications to the larynx may be made by means

of the spray or swab. Resorcin and carbolic acid, each in a one-per-cent

solution, are most used. These applications are made once or twice

daily. I have not seen from any of the above methods the beneficial

results claimed, and I believe them to have been exaggerated. The appli-

cation of cocaine to the larynx, although highly recommended, should

never be employed in young children on account of the danger of poi-

soning.

Inhalations are of much more value. They are useful to modify the

catarrh by allaying irritation, facilitating the expulsion of the mucus, and

possibly as antiseptics. Those most employed are carbolic acid, creosote,

and cresoline. In my experience creosote is by far the best. These sub-

stances may be used dropped upon cotton in a respirator, or vapourized

over an alcohol lamp (page 58), or cloths may be dipped in solutions and

hung in the patient's room. In using carbolic acid the possibility of

absorption should not be forgotten, and the urine should be watched.

In paroxysms of great severity, inhalation of chloroform may be required

as the only means of warding off convulsions or preventing dangerous

asphyxia.

Internal medication.—Of the innumerable drugs which have been

recommended for this disease, three possess undoubted advantages over

all others—viz., quinine, belladonna, and antipyrine. Quinine is best

given to young children as an aqueous solution of the bisulphate ; it

should be given in full doses, from eight to ten grains daily to an infant

under two years, and from fifteen to twenty grains to children from

two to four years old. The only objection to quinine is its tendency

to upset the stomach ; if it causes vomiting the dose must be reduced

or the drug discontinued. It will usually be found more successful in

children over, than in those under, four years. I rarely attempt to use

it in infants.

Belladonna may be used in the form of the fluid extract or atropine.

It is important to begin with a small dose and gradually increase both its

frequency and size until the physiological' effects of the drug are produced.

To an infant two years old, half a minim of the fluid extract may be

given every four hours as an initial dose, gradually increasing to every

two hours; if atropine is used, gr. -f\^ may be given in the same way.

Although belladonna usually has a decided influence in reducing both the
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frequency and the severity of the paroxysms, it causes so many unpleasant

symptoms that it is difficult to continue its use for a long period.

Antipyrine has been in my hands more satisfactory than either quinine

or belladonna. It may be used with safety even in young infants in con-

siderably larger doses than are ordinarily employed. For a child six

months old the initial dose should be one grain every three hours ; later,

this may be given every two hours, and sometimes even more frequently.

For a child two years old the initial dose should be two grains every four

to six hours, gradually increased if necessary up to two grains every two

hours. The frequency of the dose wall depend upon the severity of the

case. In the event of the development of pneumonia the antipyrine

should be discontinued.

With bromoform and other newer remedies I have had much less suc-

cess than with those referred to. Nearly all drugs which allay nervous

irritability have a certain amount of effect in controlling the paroxysms

of pertussis ; chloral and trional are often useful where the night attacks

are so severe as to prevent sleep. Better results are sometimes obtained

from a combination of the bromide of sodium with antipyrine than from

the latter given alone. I do not believe that any form of internal medica-

tion or local treatment shortens pertussis ; but, inasmuch as the disease is

self-limited, great benefit to the patient results from the reduction of the

number and the diminution of the severity of the paroxysms.

In establishing the value of any method of treatment, it should be

remembered that the number of cases in which the disease is considerably

shorter than the average is large, and also that almost any method of treat-

ment if employed after the attack has reached its height will be thought

beneficial, as the natural tendency is then to improve. The value of any

particular line of treatment is to be judged in a given case only by its

effect in reducing the number and severity of the paroxysms. This ought

to be evident in the case of drugs within two or three days, and can only

be determined by keeping a careful record of the number of severe par-

oxysms day and night. Xo drug succeeds equally well in all cases.

In a mild case, where the number of severe paroxysms does not ex-

ceed eight or ten during the day, where there is no vomiting and the gen-

eral health is not affected, it is not usually advisable to continue the

administration of any drugs throughout the disease. A single dose of

antipyrine or phenacetine at night may be all that is necessary. All cases

in infants must be w'atched with great care and the parents warned of the

possible dangers which may supervene suddenly, even in the course of

mild attacks. For- severe cases antipyrine should be given to diminish the

frequency and the severity of the paroxysms and inhalations of creosote

used if much catarrh is present. All the fresh air possible should be

allowed. For older children the same plan of treatment may be followed,

or quinine or belladonna may be substituted for the antipyrine.
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As these drugs are given solely for the purpose of diminishing the

frequency and severity of the paroxysms, their continuous use should be

deferred until the symptoms are sufficiently severe to greatly disturb the

child, the benefit at this period being more striking than if they are begun
early and used continuously.

CHAPTEE YII.

MUMPS.

Synonym : Epidemic parotitis.

Mumps is a contagious disease characterized by swelling of the parotid,

and sometimes of the other salivary glands, with constitutional symptoms
which are usually mild. Both severe complications and a fatal termina-

tion are extremely infrequent. The disease is not a very common one,

and general epidemics are rare.

Pathology and Lesions.—The contagious character, definite incuba-

tion, and typical course, stamp the disease as a general one due to a spe-

cific poison, probably a micro-organism, whose nature is as yet unknown.

It is probable that infection takes place through the salivary ducts.

The precise nature of the changes in the gland is still a matter of

dispute, as opportunities for pathological examination are very rare. From
existing evidence it would appear that the gland substance is first involved,

and afterward the surrounding connective tissue. The gland is the seat

of an intense hyperemia and oedema ; the walls of the salivary ducts are

swollen, and the ducts are obstructed. While the primary disease does

not tend to excite suppuration, pyogenic germs may occasionally gain

entrance and an abscess form ; but this is to be regarded as a rare, acci-

dental infection.

In the great proportion of cases the parotids alone are affected, al-

though the same changes are occasionally found in the other salivary

glands. There are no other essential lesions of the disease, those which

are found depending upon complications.

Etiology.—Mumps is spread by contagion, close contact being usually

required to communicate the disease, although it is known to have been

carried by a third party and even by clothing. The susceptibility of chil-

dren to the poison of mumps is much less than is the case with the other

contagious diseases, so that only a small number of those who are exposed

take the disease. The greatest predisposition is between the fourth and

fourteenth years. Infants are rarely affected, although a case in a child

three weeks old is vouched for by so good an observer as Demme.
Mumps is contagious from the beginning of the symptoms. Two cases

have come under my notice in which the disease was communicated
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before any swelling was seen. It is impossible to fix with certainty the

duration of the infective period. The disease is undoubtedly communi-

cable for several days after the swelling has subsided ; and for safety a case

should be isolated for three weeks from the beginning of symptoms, or at

least ten days after the swelling has disappeared.

Incubation.—In forty-eight collected cases in which the incubation

was definitely determined, it varied between three and twenty-five days.

It was less than fourteen days in only four cases, and in twenty-six of the

forty-eight cases it was between seventeen and twenty days. In three

cases of my own iii which it could be definitely fixed, the incubation was

nineteen days in one and twenty days in two cases. The average period of

incubation, then, may be stated to be from seventeen to twenty days.

Symptoms.—In the milder cases the local symptoms are the first to at-

tract attention ; in those which are more severe there are frequently pro-

dromal symptoms of from twelve to forty-eight hours' duration,—anorexia,

headache, vomiting, pains in the back and limbs, and fever. Soltmann

has reported a case ushered in by convulsions. The initial temperature

in a mild attack is 100° to 101° F. ; in a severe one, from 102° to 104:° F.

Of the local symptoms, the pain usually precedes the swelling ; it is

increased by movement of the Jaws, by pressure, and sometimes by the

presence of acid substances in the mouth. It is usually referred to the

posterior part of the Jaw Just below the ear. The swelling may begin

simultaneously in both parotids, but more frequently one side is involved

a day or two in advance of the other. It usually reaches its maximum on

the third day, often on the second, remains stationary for two or three

days, and then subsides gradually. The degree of swelling varies with the

severity of the attack. When it is marked, the patient presents a ridicu-

lous appearance and is scarcely recognisable ; it fills the lateral region of

the neck between the Jaw and the sterno-mastoid muscle and extends

forward upon the face to the zygomatic arch, so that the centre of the

tumour is usually the lobe of the ear. The other salivary glands may
swell simultaneously with the parotids, or several days later, even after the

parotid tumour has disappeared. Occasionally swelling of the submaxil-

lary or the sublingual glands occurs before that of the parotid, and in rare

instances these may be the only glands affected.

As a rule, the parotid of both sides is involved. Of 282 cases both

sides were affected in 215. When one side alone is involved, it is the left

a little more frequently than the right. The interval between the swell-

ing of the two sides may be a week, or even five or six weeks, but usually

it is only two or three days.

The salivary secretion is usually very much diminished, and the dry

mouth causes great discomfort. An exceptional instance has been re-

ported by Simon, in which a distressing salivation occurred, the secretion

amounting to six or eight ounces daily.
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Although as a rule the patient is not seriously ill, mumps may in rare

cases produce most alarming and even dangerous symptoms. The tem-
perature may for several days reach 104° F. or more, deglutition may be
extremely difficult, pressure on the jugular veins may lead to venous hyper-
emia of the brain, causing headache and sometimes delirium ; there is

sometimes great prostration and the symptoms of the typhoid condition.

These severe attacks are nearly always in children over twelve years old.

The constitutional symptoms of mumps usually last from three to five

days ; the swelling continues on an average a little less than a week. If

the case has been a severe one, slight swelling may continue for two weeks
or even longer. Relapses, in which the opposite side from the one first

affected is involved, are quite frequent, occurring in about ten per cent of

the cases.

Complications and Sequelae.—In childhood the complications are few
and usually unimportant; but in adolescence they are occasionally serious.

Orchitis is exceedingly rare in childhood ; of 230 cases observed by Rilliet

and Barthez, this was seen in but 10, and only 3 of these cases were under
fifteen years, and no case under twelve years old. When orchitis occurs it

is generally toward the end of the second or the beginning of the third

week ; it is usually marked by an accession of fever, sometimes by a chill

;

if severe, nervous symptoms may be present. The local symptoms do not

differ from those of an ordinary attack of orchitis. The body of the tes-

ticle and not the epididymis is generally affected. The acute symptoms

continue for three or four days, and the entire duration is about a week

;

although the testicle is often enlarged for some time afterward, and

atrophy of the organ may follow.

In females, congestion and swelling of the breasts, ovaries, or labia

majora may occur ; and, although they are all very rare, most of them

have been observed even in young children.

Nephritis has in a few instances followed mumps, sometimes coming

on as late as four or five weeks after the attack. Single cases have been

reported by Croner, Isham, Henoch, and others. Nervous sequelje are

more frequent, but even these are rare. Jaffrey has reported a case of

multiple neuritis with typical symptoms, occurring three weeks after an

attack. Facial paralysis three weeks after mumps has been reported by

Hellier, apparently due to an extension of inflammation from the gland

to the seventh nerve.

Pearce* has collected an interesting series of forty cases of deafness

following mumps, in which there was no sign of otitis, the symptoms

coming on suddenly with vertigo, a staggering gait, and often with vomit-

ing. In most of the cases the deafness was unilateral and the loss of

hearing was permanent. The cause assigned was disease of the auditory

* Manchester Chronicle, 1885.
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nerve, the seat of the trouble being in the labyrinth. Tovnbee has re-

ported an instance of haemorrhage into the labyrinth. Otitis media is

rarely seen.

Suppuration of the parotid glands occurs in about one per cent of the

cases, and is probably due to accidental infection. Gangrene and slough-

ing of the parotid were observed twice by Demme in 11 T cases, both of

which proved fatal. Pneumonia, meningitis, endocarditis, and pericar-

ditis have all been observed as complications of mumps, although all are

extremely rare.

Prognosis.—In the great proportion of cases mumps is a mild disease,

and terminates in complete recovery in a few days. In young children

complications are infrequent, and those which occur are rarely severe.

Diagnosis.—Mumps is most likely to be confounded with acute swell-

ing of the cervical lymph nodes. In a parotid swelling, the lobe of the

ear is near the centre of the tumour, which extends backward to the

sterno-mastoid muscle and forward ujDon the face as far as the z3'gomatic

arch, embracing the angle and ramus of the jaw.

A swollen lymph node is usually entirely below the ear and behind the

jaw, never extending upon the face. The tumour is generally smaller

and more circumscribed if only a single node is involved, and it comes on

much more slowly than does mumps. When only the submaxillary or

sublingual glands are affected, the diagnosis from swollen lymph nodes is

sometimes impossible except by the course of the disease. Mumps is

characterized by the rapidity with which the swelling occurs, and by its

relatively short duration.

Treatment.—The disease is self-limited and the individual symptoms
rarely distressing, so that in most cases very little treatment is required.

If constitutional symptoms are present the patient should be kept in bed,

and if there are none he should be confined to the house. The gland

should be protected by cotton or siJongio-piline, and if the pain is severe

heat should be applied or the gland painted with belladonna. The diet

should be liquid, on account of the pain produced by mastication. The
mouth should be kept clean by the nse of some antiseptic mouth-wash.

The general symptoms and complications are to be treated according to

the indications in the individual cases. Cases of mumps occurring in

schools or institutions should be quarantined for three weeks, and in

private practice where there are susceptible persons. Fumigation and

disinfection after an attack are unnecessary.
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CHAPTEE VIII.

DIPHTHERIA.

Until within the last few years it has been customary to class as

diphtheria all diseases characterized by the production of a false mem-
brane upon the mucous membranes of the throat or air passages. Bacte-

riological study of these cases has yielded results so uniform that we are

now able to separate them into two groups : In one, there has been demon-
strated the constant presence of the Klebs-Loeffler bacillus—the Bacillus

diplithericB ; this group includes cases formerly classed as primary diph-

theria, and also certain others such as primary membranous laryngitis and
rhinitis, the pathology of which has been the subject of much dispute.

In the other group the Klebs-Loeffler bacillus is absent ; this group in-

cludes most of the membranous inflammations of the throat which occur

as complications of measles and scarlet fever, and many primary cases of

such inflammations affecting only the tonsils or the tonsils and pharynx,

and formerly regarded by some as croupous tonsillitis, by others as mild

or doubtful diphtheria. The form of bacteria which has usually been

found in these inflammations which simulate diphtheria, is the streptococ-

cus pyogenes, occasionally the staphylococcus. In the following pages the

term diplitlieria will be limited to those cases in which the Klebs-Loeffler

bacillus is present, the others being grouped under the head of false or

pseudo- dipli tlier ia.

Diphtheria may then be defined as an acute, specific, communicable

disease due to the bacillus of Klebs and Loeffler. It is usually charac-

terized by the formation of a false membrane upon certain mucous mem-
branes, especially those of the tonsils, pharynx, nose, or larynx. Like

other pathogenic organisms, however, this germ acts with varying in-

tensity, and may cause inflammation of all degrees of severity, from a mild

catarrhal angina to the most serious membranous inflammation ; but to

all alike the term diphtheria should be applied. In its mild form it may
be almost without constitutional symptoms; but in its severe form it is

attended by great general prostration, cardiac depression, and anaemia, it

is frequently complicated by pneumonia and nephritis, and it may be fol-

lowed by localized or general paralysis ; it then constitutes one of the

diseases most to be dreaded in childhood. While, therefore, there are now
included under the term diphtheria many cases formerly not recognised

as such, there are excluded many others which somewhat resemble it

clinically, but in which the bacillus of diphtheria is absent.

Etiology.— The Bacillus Diplitherm.—This was first described by

Klebs in 1883, and during the following year it was isolated by Loeffler
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and shown to be pathogenic. Little was added to this discovery until

1888, but from that time until 1891 very extensive observations were made

in France, Germany, and America,* all confirming the early conclusions

of Loeffler. By 1891 all the conditions, says Welch, had been fulfilled to

demonstrate that this bacillus was the cause of diphtheria,—viz., (1) its

constant presence
; (2) its isolation in pure culture; (3) the reproduction

of the disease in animals by inoculation with pure cultures
; (-1) the find-

ing of a similar distribution of the bacilli in the original and in the ex-

perimental disease.

The bacillus of diphtheria varies considerably in size and shape even

in the same culture. Its length is from 1-5 to G-5 micro-millimetres ; its

diameter, from 0-3 to 0-8 micro-millimetres. In a specimen it occurs

singly or in pairs, sometimes in chains of three or four ; the bacilli may

lie parallel, but frequently two form an acute or an obtuse angle (Plate

XVIII, 3, 4, and 5). They are straight or slightly curved, and are some-

what swollen or club-shaped at their ends. The bacilli have no spores,

but contain highly refractile bodies, which cause them to stain peculiarly.

With alkaline methyl blue (Loeffler's stain) they stain in a very charac-

teristic way ; not uniformly, but the oval bodies in the central parts or in

the extremities of the bacillus, stain more deeply than the rest of the

protoplasm. This difference is not seen in the old cultures which stain

with difficulty (Park).

The best culture medium is Loeffler's blood-serum. f After ten or

twelve hours, at a temperature of about 100° F., the colonies (Plate XVIII,

1 and 2) appear slightly elevated, of a white or grayish colour, with

rounded but generally irregular borders. They may increase to one

fourth of an inch in size ; and although the early colonies are about the

same size as those of the streptococcus, the later ones are larger. They

do not liquefy the blood-serum.

Distribution and mode of communication.—Diphtheria prevails epi-

demically, endemically, and sporadically. In most large cities it is en-

demic, occasional cases occurring throughout the year, with periods in

which outbreaks of considerable severity are observed. In the country it

prevails chiefly as an epidemic. The disease is often introduced into re-

mote districts in some inexplicable manner, and before its nature is

recognised a large number of persons have been exposed, and an epidemic

results. J

* For a summary of the literature upon this subject see Welch and Abbott. Johns

Hopkins Hospital Bulletin, February and March. 1891 ; Prudden, Xew York Medical

Record, April, 1891 ; Park, Xew York Medical Record, July and August, 1892.

\ Blood-serum two thirds, nutrient bouillon one third, glucose one per cent.

X The following is.an example of the way in which diphtheria may be introduced:

In the country branch of the New York Infant Asylum, consisting of a somewhat iso-

lated community of about five hundred persons, chiefly children, there had been no
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Diphtheria does not arise de novo. Every case has its origin in a pre-

vious case either directly or remotely. The bacilli may enter the body
through the inspired air; they may be taken into their mouth with toys

or other articles upon which they have lodged, or by kissing, and some-
times accidental inoculation occurs. As a rule, the bacilli first gain a
foothold upon the mucous membrane of the tonsils, nose, or larynx.

Direct infection is the cause in the great majority of the cases. There
is no proof that the bacilli are contained in the breath of a person suffer-

ing from the disease. They are discharged in great numbers in the saliva

and mucus from the mouth and nose, and in pieces of membrane which
are coughed up ; they are not present in the urine or faces. The most
contagious cases are those of pharyngeal diphtheria of severe type and
long duration, chiefly on account of the amount of discharge which
accompanies them. The cases that are least contagious, and for precisely

opposite reasons, are those in which the membrane is limited to the larynx
and lower air passages.

Direct infection may occur from persons convalescent from diphtheria,

whose throats still contain virulent bacilli, or from persons suffering

from a mild form of the disease, which is not recognised as diphtheria.

In the latter way it is often spread in schools. It has been shown that a

person may harbour virulent bacilli in his nose or throat, and may even

communicate the disease to others, without himself suffering from diph-

theria at any time.

The length of time during which a patient with diphtheria may con-

vey the disease to others is somewhat uncertain. Transmission is possible

so long as virulent bacilli remain in the throat ; these are frequently found

two weeks after the membrane has disappeared and the patient is regarded

as entirely well, and in a few cases they are found five or six weeks or

longer after recovery.

Indirect infection is not uncommon, and may occur from the bed or

clothing of the patient, from the carpet, furniture, wall-paper or hangings

of the room, from toys or picture-books, from dishes, feeding-bottles, or

drinking-cups, from swabs and brushes used for local applications to the

throat, from spoons and tongue-depressors, and from surgical instruments

with which tracheotomy or intubation has been done. Diphtheria may be

carried by a third person, but rarely except by one who has been in close

case of diphtheria for several years until 1887. The first case was one of membranous

laryngitis, proving rapidly fatal in two days. At autopsy, membrane was found only

in the larynx. The case was regarded at that time as evidence of the existence of a

primary non-diphtheritic membranous croup. In the course of the next few weeks

there developed a number of cases of typical diphtheria. On investigation, it was dis-

covered that the nurse who had charge of the child first affected, had been a few weeks

before in attendance upon a case of diphtheria. During the five years following, cases

of diphtheria occurred in the institution every year.
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contact with the patient—either the physician or nurse. The frequency

of diphtheria in physicians' families bears witness to the great danger of

(. infection in this manner.

Bacilli may retain their virulence for an indefinite period. Both Park

and Loeffler found cultures in blood-serum to be virulent after seven

months ; Eoux and Yersin, bacilli in dried membrane to be virulent after

twenty weeks ; and Abel, upon a child's toy after five months.

Domestic animals may in rare instances be carriers of infection, and

in the case of pigeons, at least, they may themselves suffer from the dis-

ease. Diphtheria has been repeatedly spread by milk, but very rarely

through the contamination of a water supply. Bad drainage, defective

sewerage, and decomposing organic matter are occasionally associated with

outbreaks of diphtheria, these furnishing conditions favourable to the

development of the bacilli ; but apart from the presence of the bacilli

they are incapable of producing the disease.

Predisjjosing causes.—Local conditions in the throat influence very

largely the occurrence of diphtheria. An important predisposing cause

is the existence of a chronic catarrhal inflammation of the mucous mem-
branes of the nose and throat, so frequently found in children suffering

from adenoid growths of the pharynx or enlarged tonsils. These adenoid

growths, the tonsillar crypts, and the cavities of carious teeth, may harbour

the bacilli for a considerable time both before and after an attack. The

condition of these membranes in other acute infectious diseases furnishes

a marked predisposition to diphtheria. This is most striking in the case

of measles and scarlet fever; it is seen less frequently in typhoid fever

and influenza. Children with very sensitive mucous membranes, such as

those reared in institutions or in tenement houses, are peculiarly sus-

ceptible. Infection through a healthy mucous membrane, if not impos-

sible, is certainly very unlikely.

The two sexes are about equally liable to the disease. Children under

ten are much more often affected than those who are older, the greatest

susceptibility as regards age being between the second and fifth years.

Of 14,688 deaths occurring in Xew York from diphtheria during ten

years, the ages were as follows (Billington)

:

Under one year 1,214

One to five years 9,622

Five to ten years 3.212

Ten to fifteen years 311

Over fifteen years 329

14,688

While diphtheria is seen throughout the year, it is rather more fre-

quent during the cold than the warm months. Of 18,688 deaths occur-

ring in Xew York from diphtheria during thirteen years, there were
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10,769 from October to March, inclusive, and 7,919 from April to Sep-

tember, inclusive (Bosworth).

The incubation of diphtheria is short. In most of the cases in which

it could be definitely traced it has been between two and five days. It is

shorter when the disease is epidemic, when the patient is very susceptible,

when the local conditions in the mucous membranes are favourable, and
when the type is virulent. The virulence varies much in different cases

and in different seasons, and while it is frequently true 'that persons in-

fected from a mild case have a mild type of the disease, and those infected

from a malignant one a severe type, there is no certainty that such will be

the sequence. Dr. W. H. Park informs me that, out of many hundreds
tested in the laboratory of the New York Health Department, by far the

most virulent type of the bacillus was obtained from the throat of a boy

who had what was clinically regarded as a very mild form of tonsillar

diphtheria.

Second attacks of diphtheria, while more frequent than those of

measles or scarlet fever, are relatively rare. It seems to be established by
recent observations that the immunity conferred by one attack of diph-

theria is of comparatively short duration, amounting probably to a few
months only. In my own experience, however, I can recall but very few
instances of second attacks. R. W. Parker (London) believes the protec-

tion afforded by one attack to be quite as comi^lete as that of measles or

scarlet fever.

Lesions.—The essential lesions of diphtheria consist not in the produc-

tion of a membrane, but, as long ago pointed out by Oertel, and more
recently by Babes, Sidney Martin, and others, in certain acute degenerative

changes in the cells of the body caused by the diphtheria toxines. These

changes are seen particularly in the epithelial cells of the affected mucous
membranes, the heart muscle, the kidney, the liver, the peripheral nervous

system, the spleen, and the lymph glands ; the most characteristic being

those of the nerves and the liver. There are other lesions which are the

result of the action of other organisms, especially the streptococcus pyo-

genes and the pneumococcus, either alone, together, or in conjunction

with the diphtheria bacillus. The most important lesions due to these

organisms are broncho-pneumonia and nephritis ; but there may be found

in the blood, and in many of the organs of the body, the evidences of the

invasion of these bacteria— i. e., a streptococcus septicemia, less frequently

a general pneumococcus infection.

Distribution of the diphtheria haciUus in the body.—Unlike many
other pathogenic organisms, the diphtheria bacillus is not widely dis-

tributed throughout the body. It is found in great numbers on the

surface of the affected mucous membranes and in the false membrane
itself, particularly in its superficial portion, but it does not invade deeply

the subjacent structures. It is only exceptionally found in the blood and
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in distant organs, and then in such small numbers that its presence is

rarely discovered except by cultures.

Tlie diplitlieria toxines.—The wide-spread effects seen in diphtheria are

due to the action of certain substances called toxines which the diphtheria

bacillus produces during its growth on mucous membranes. The toxines

have been studied especially by Eoux and Yersin, Brieger and Fraenkel,

and have been called tox-albumins. They are very diffusible, readily

entering the lymphatic circulation and the blood, and through these

channels may affect the entire body. It has been shown by Welch and

Flexner and others that in suscei^tible animals there may be produced by

the injection of the toxines all the characteristic lesions of diphtheria

except the membrane, as well as the essential symptoms of the disease,

even including paralysis. For the production of the membrane living

bacilli are required.

" CatarrhaV diiMlieria.—It has been already stated that a membrane

is not always present in inflammations excited by the diphtheria bacillus.

The routine practice of making cultures from diseased throats has estab-

lished the fact that in a large number of cases catarrhal inflammation may

be the only result of diphtheritic infection. To the naked eye there may

be only the ordinary changes of a catarrhal inflammation of a mucous

membrane ; but even in such cases Oertel found the characteristic degen-

erative changes in the epithelial cells. These, of course, vary in degree

with the severity of the process.

The diplitlieritic memhrane.—The membrane is most frequently seen

upon the mucous membrane of the tonsils, soft palate, uvula, pharynx,

nose, larynx, trachea, and bronchi ; less frequently upon the mouth, lips,

oesophagus, conjunctivt^e, middle ear, stomach, and genital organs. It may
also affect fresh wounds, notably a tracheotomy wound, or any abraded

cutaneous surface. The gross appearance of the membrane varies greatly

(Plate XVII). It is most frequently of a gray or mouse-colour, but it

may be pearly white, yellow, green, and sometimes almost black. It is

composed of fibrin, cells, granular matter, and bacteria. Its consistency

varies with the relative proportions of the different elements. When made
up chiefly of fibrin it is firm and retains its form, often being discharged

as a complete cast of the nose, larynx, or trachea. When the amount

of fibrin is small the membrane is soft, friable, and sometimes granular.

It is more closely adherent upon the mucous membranes covered with

squamous epithelium, as in the pharynx and upper air passages, than upon

those covered with columnar and ciliated epithelium, as in the lower air

passages.

The microscopical examination shows the fibrin to be sometimes gran-

ular, but usually in the form of a network, inclosing in its meshes small

round cells and epithelial cells in various stages of degeneration. On the

surface and in the superficial layer there is usually found quite a variety
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of bacteria including diphtheria bacilli. Beneath this is a cellular layer

containing little or no fibrin, in which also the diphtheria bacilli are usu-

ally found. In the deepest parts of the false membrane and in the mucous
membrane itself they are few in number or absent.

Characteristic changes which are similar in all the affected mucous
membranes are found in the epithelial cells. The cells undergo marked
proliferation and infiltration with leucocytes ; they show also degenerative

changes in their protoplasm and fragmentation of their nuclei, which
result in the formation of granular masses of necrotic substance. The
infiltration with small round cells is variable in degree in the different

mucous membranes ; in some it extends deeply into the submucous and
even the muscular layers, while in others it is very superficial. Marked
evidences of cell death are seen also in the cells infiltrating the deeper

layers. In places the epithelium is detached, in others the line between
the false membrane and the granular mucous membrane is scarcely dis-

tinguishable.

The seat and the distribution of the membrane.—This varies somewhat
with the age of the patient, the season, and the peculiarity of the epi-

demic. In the following table are given some figures from the records of

the Xew York Infant Asylum. These cases were taken consecutively, and
did not belong to a single epidemic

:

., ,,1 r Tonsils only
Above the larvnx •'

,„c, ^ \ Pharynx or pharynx and tonsils
(63 cases). Kdi, a u- u

>- Pharynx and nose or rhino-pharynx

,

f Larynx only

Larvnx and trachea
Not above the

arynx
^^ Larynx, trachea, and large bronchi

(
cases;.

y Larynx, trachea, large and to smallest bronchi

Pharynx and larynx

Pharynx, larynx, and trachea

Pharynx, larynx, trachea, and large bronchi

Pharynx, larynx, trachea, large and to smallest bronchi

.

Nose, pharynx, larynx, and trachea

Nose, larynx, and trachea

Pharynx and trachea (none in larynx)

Pharynx, trachea, and bronchi (none in larynx)

Both above and

below the larynx -{

(36 cases).

27
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Xorthrup. In ouly three was the larynx alone the seat of membrane ; in

57 per cent the membrane descended into the bronchi, and in 37 per cent,

to the finest bronchi. All these records are of the pre-antitoxine days.

An interesting comparison with the figures above given may be made

with those of Lennox Brown of 1,000 cases, including persons of all ages,

but mainly, doubtless, children:

Fauces (including tonsils) alone 672 cases.

Above the larynx Xose alone 2 "

(841, or 84-1 < Fauces and nose 165 "

per cent). ]\Iouth or lips alone 1 case.

Hard palate alone 1 "

Involving the r Larynx alone 4 cases.

larynx * (159, or { Larynx and fauces 109 "

15-9 per cent). I Larynx, fauces, and nose 46 "

The tonsils are the most frequent and usually the earliest seat of the

diphtheritic membrane ; it may form here a tough, leathery patch, par-

tially or completely covering and very adherent to them ; or the disease

may affect only the tonsillar crypts, so that the gross lesion may resemble

that of ordinary follicular tonsillitis. There is in most cases only moder-

ate swelling, but it may be so great that the tonsils are in contact. The

surrounding cellular tissue is infiltrated with inflammatory products.

The membrane covering the pharynx and uvula is also usually very

adherent and intimately blended with the mucous membrane. The uvula

is swollen and oedematous. Membrane may be seen only upon the fauces

and uvula, or the posterior and lateral pharyngeal walls may be covered

down to the level of the cricoid cartilage, but generally not below this

point. If the posterior pharyngeal wall is covered, the membrane is apt

to extend into the rhino-pharynx, and may fill the entire pharyngeal

vault, covering the posterior portion of the velum and extending into the

posterior nares. The adenoid tissue of the vault is a favourite seat, and

is frequently the part most affected. The amount of infiltration of the

submucous tissue varies much in the different cases.

The nose may be involved secondarily to the rhino-pharynx, or infec-

tion may be through the anterior nares ; if the latter, it is not infre-

quently the only part involved. Many cases classed as nasal are really

rhino-pharyngeal. The membrane in the pure nasal cases is usually thick

and tough and often separates e}i masse. Both sides are generally in-

volved, but it may be unilateral. Catarrhal diphtheria of the nose and

rhino-pharynx is probably more frequent than in any other location.

The epiglottis is swollen to three or four times its normal thickness,

and the aryteno-epiglottic folds are oedematous. The anterior surface of

* These being clinical and not pathological records, the number in which the dis-

ease extended below the larynx is not given.
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the epiglottis is rarely covered by membrane ; but its lateral borders and

posterior surface, and the aryteno-epiglottic folds are involved in most of

the severe pharyngeal cases (Plate XVII, C). This lesion is associated

with pharyngeal rather than with laryngeal diphtheria.

The lesions which extend most deeply are thus seen in the tonsils,

uvula, pharynx, and epiglottis. But even here there is very rarely deep

or extensive sloughing.

The lesions of the larynx, trachea, and bronchi are similar to the

above, although much more superficial. The interior of the larynx may
be completely covered, the membrane coating the true and false vocal

cords and lining the ventricles of the larynx ; or it may extend from
the epiglottis down to the anterior surface of the larynx, while the pos-

terior surface is free. The membrane in the larynx is not usually very

adherent, and it frequently separates and is coughed up in large pieces

or even as a cast. The membrane covering the epiglottis and the

aryteno-ej^iglottic folds is very adherent, like that of the pharynx.

Catarrhal laryngitis is not an uncommon complication of pharyngeal

diphtheria.

In a considerable number of cases the membrane stops abruptly at the

lower border of the larynx. In the trachea it is generally loosely attached,

and often it is found at autopsy entirely separated from the mucous mem-
brane. It is almost invariably associated with membrane in the larynx.

Usually the membrane in the bronchi is continuous with that in the

trachea. Occasionally I have seen the trachea and larger bronchi passed

over and found membrane only in the larynx and smaller bronchi. As a

rule, the bronchi of both sides are affected, and to the same degree. I

once saw a case of laryngeal diphtheria in which membrane was found

only in the bronchi of one lung. The above exceptions are to be explained

as accidents in the mechanical transportation of bacilli.

The extent of the membrane varies greatly in different cases. It may
stop at the bifurcation of the trachea or at the bifurcation of the primary

bronchi ; but if it goes beyond this point it is likely to extend to the

minutest subdivisions. In the large bronchi, as in the trachea, the mem-
brane is loosely attached. In the smallest bronchi it is more adherent,

and sometimes only to be made out by the microscope. Exceptionally a

very tough fibrinous membrane forms in the trachea and bronchi, of suf-

ficient thickness and consistency to be expelled as a cast, reproducing

almost the entire bronchial tree.

The inflammation of the mucous membrane of the larynx, trachea, and

bronchi is very much less severe and more superficial in character than

that of the pharynx, tonsils, and upper air passages.

The buccal cavity is seldom covered by the membrane, and then only

in the worst cases of pharyngeal disease ; it may line the cheeks, cover the

lips, gums, and more or less of the hard palate, but rarely the tongue. It

62
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usually occurs in patches rather than as a continuous membrane. In a

recent case I saw the membrane on the lower lip, extending on to the face,

though the buccal cavity was free. Only once have I seen the membrane

in diphtheria extend from the pharynx into the oesophagus ; it is surpris-

ingly infrequent. The membrane is very rarely found in the stomach, and

in no case, so far as I am aware, has the diagnosis of true diphtheria been

confirmed by cultures. I have in several instances seen membrane in the

stomach; cultures, however, showed streptococci, but no diphtheria bacilli.

The middle ear is not very often involved. Otitis usually results from

direct extension of the membrane from the rhino-pharynx through the

Eustachian tube. It may lead to very extensive destruction of the mucous

membrane of the tympanum, and often to permanent injury. Infection

of the conjunctivaj is also rare, and is probably due to accidental inocula-

tion rather than to extension from the nose through the lachrymal duct.

Diphtheria may attack an abraded cutaneous surface usually by direct

inoculation, or it may involve a fresh wound. This is most frequently

seen in the wound in the neck from tracheotomy. Most of the recorded

cases in which diphtheria is stated to have involved the folds of the anus,

the female genitals, the prepuce, or recent wounds, were observed before

we had the means of separating by cultures, true from pseudo-diphtheria.

A very considerable proportion of these cases doubtless belong to the lat-

ter group.

Visceral lesions.—The visceral lesions of diphtheria are due partly to

the action of the diphtheria toxines and partly to the invasion of the

body with other organisms, especially the streptococcus. It is to experi-

mental diphtheria that we owe our most accurate knowledge of the former

changes, for in human diphtheria the large proportion of all the fatal

cases show evidences of so-called " mixed infection." Thus, of forty-two

autopsies upon cases in which the diphtheria bacillus was demonstrated

during life, Eeiche * reports that both the streptococcus and the staphy-

lococcus were found by culture in the kidney or spleen in 64-3 per cent,

and in 45-2 per cent the streptococcus alone. He found the streptococcus

in the kidney in some cases dying very early,—in one on the second day

of the disease.

The visceral lesions of diphtheria consist in wide-spread areas of cell

death similar to those which have already been described as occurring in

the epithelial cells of affected mucous membranes, together with hfemor-

rhages due to changes in the blood-vessels and possibly in the blood itself.

The lesions are found in the lymph nodes, spleen, heart muscle, epithe-

lium of the kidney, liver cells, peripheral nerves, and in the lungs.

The lymph nodes of the cervical region are the most constantly and

* Centralblatt fiir innere Medicin, 1895. Xo. 3. Quoted by Welch, Transactions of

the Association of American Physicians, 1895.



DIPHTHERIA. 961

the most seriously affected. Similar but less marked changes are seen in

the tracheo-bronchial and the mesenteric groups, and in the lymph nodules

of the mucous membrane of the stomach and intestine. There are degen-

erative changes in the cells of the nodes most affected, with marked infil-

tration with leucocytes and frequently small haemorrhages. The cellular

tissue in the neighbourhood of the cervical nodes is often extensively infil-

trated with cells. The process in the lymph nodes usually terminates in

resolution, rarely in suppuration.

The changes in the spleen are quite constant. The organ is swollen,

sometimes very much so, and deeply congested. Haemorrhages are often

seen beneath the capsule ; the spleen pulp is soft, the follicles are large,

and cell degeneration is quite constantly observed similar to that which

takes place in the lymph nodes.

There are frequently small haemorrhages beneath the capsule of the

liver, and sometimes these are seen throughout the organ. There are

found scattered through the liver, areas of necrotic hepatic cells which are

peculiar to this disease ; some of these areas are infiltrated with leucocytes.

The kidneys are involved in almost all fatal cases except where death

occurs early from laryngeal stenosis, also in nearly every severe case which

terminates in recovery. There is in the milder cases only acute degenera-

tion of the epithelium of the tubes and the tufts, which is the result of

the action of the diphtheria toxines ; or in the more severe forms there

may be acute exudative or even acute diffuse nephritis, the latter usually

coming on at a later period of the disease. In the production of these

two forms of inflammation, infection with streptococci probably plays the

principal part. Welch states that hyaline changes in the glomerular

capillaries and small arteries are characteristic features of the nephritis of

diphtheria.

In cases dying suddenly in the early stage of the disease, cardiac

thrombi are occasionally found. These may be formed rapidly only a

short time before death, or slowly during several days when the circula-

tion is very feeble. Portions of these thrombi may be carried into the

pulmonary or systemic circulation, causing embolism in any of the arteries

of the extremities, the lungs, or other viscera. Even in the early fatal

cases the heart muscle may be seriously affected ; in the later ones this is

almost constant. The changes consist in a toxic myocarditis, the left

ventricle being most involved.

Degeneration of the arteries, especially of the endothelial layer, is

occasionally seen, and there may be infiltration of the adventitia. The

arteries of any of the viscera may be the seat of hyaline degeneration.

The lesions gf the brain are very slight and inconstant. In the spinal

cord there have been found multiple haemorrhages into the membranes,

and certain degenerative changes in the ganglion cells in the anterior

horns, to which great significance was formerly attached, as they were
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thought to be the explanation of post-diphtheritic paralysis. These

changes are, however, slight in comparison with those which have been

found in the spinal nerves, with which they are generally associated.

That diphtheritic paralysis is due not to the central lesion but to peripheral

neuritis was first shown by Westphal in 1876, and more fully by Dejenie

during the following year. Degenerative changes have been demonstrated

not only in the spinal nerves but also in the hypoglossal, spinal accessory,

motor-oculi, pneumogastric, and even in the nerves of the heart. Accord-

ing to Sidney Martin* these nerve degenerations constitute the most

characteristic lesion of diphtheria. (See chapter on Multiple Neuritis,

page 785.)

In infants and young children broncho-pneumonia is found at autopsy,

it is safe to say, in at least three fourths of the cases, and in a large pro-

portion of these it is the cause of death. It is well-nigh constant in cases

of diphtheritic bronchitis of the finer tubes, and is usually present where

the membrane has extended to the bifurcation of the trachea. The most

important factor in the production of pneumonia is the aspiration of bac-

teria, chiefly streptococci, from the upper air passages. These germs are

always present in the throat, and find in diphtheria conditions most favour-

able to their development. The pneumonia of diphtheria seems therefore

to be due to auto-infection rather than to outside causes. Prudden and

Northrup found streptococci almost constantly present in the pneu-

monia of diphtheria, often in pure culture. In cases studied by others

the streptococcus has been found alone or associated with the pneumo-

coccus or with the diphtheria bacillus, or with both of them.

Where there has been laryngeal stenosis, some emphysema is invariably

present, and usually it is of the vesicular variety. In extreme or pro-

tracted cases of stenosis there may be interstitial emphysema. Kupture

of some of these blebs may lead to the escape of air into the cellular tissue

of the mediastinum or of the neck, which may result in the production of

a general emphysema of the subcutaneous cellular tissue.

Blood.—According to the recent studies of Ewing, Morse, Billings, Jr.,

and others, there is found in all severe cases of diphtheria a reduction in the

number of red cells to the extent of 500,000 to 2,000,000 (5,000,000 being

assumed to be normal). There is a nearly proportionate reduction in the

hgemoglobin, this amounting to from twelve to twenty-eight per cent.

While the haemoglobin falls coincidently with the number of red cells,

it is regained much more slowly. Leucocytosis was found in twenty-six

of thirty cases studied by Morse, and in forty-nine of fifty-three by Ewing.

It is said to be generally proportionate to the severity of the attack, but is

occasionally wanting in the most severe as well as in some of the very

mildest cases. The increase in the leucocytes is in the polynuclear forms.

* British Medical Journal, August 24, 1895.
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Symptoms.—The clinical picture of diphtheria is one which presents

wide variations, depending upon the principal location of the disease, its

severity, and its complications. For practical purposes the following

seems the simplest grouping that can be made

:

1. The mild cases, in which there is either no membrane, or the

amount of membrane is small and limited to the tonsils or to the nose,

with few or none of the constitutional symptoms which follow absorption

of the diphtheria poison. These cases partake essentially of the character

of a local disease.

2. The severe cases, which are of two kinds : first, those in which

there are marked evidences of constitutional poisoning from diphtheria

toxines ; and, secondly, those with laryiigeal stenosis. The first form

is usually accompanied by an extensive formation of membrane in the

pharynx and sometimes in the nose. The larynx may be involved

secondarily to disease in the pharynx or nose, or it may be primarily

affected.

3. The cases of mixed infection or the septic cases. In very many of

the cases of the two preceding groups streptococci are found in the throat,

but they are not in sufficient numbers or of sufficient virulence to modify

the course of the disease. In the cases to which the term mixed infection

is applied, in addition to the constitutional symptoms of diphtheritic

toxaemia and the local conditions which usually attend it, there are marked

evidences of a general septicsemia, usually due to the streptococcus. In

these cases the symptoms of inflammation are especially prominent, not

only in the pharynx but sometimes in the lymph glands and cellular tissue

of the neck, which may be followed by suppuration or sloughing. This

form is frequently complicated by broncho-pneumonia even without laryn-

geal disease, and sometimes by severe nephritis.

Gases loithout membrane.—During an epidemic of diphtheria in a

family or an institution, cases are frequently seen which present the clin-

ical evidences of only a catarrhal inflammation of the nose or pharynx,

and yet cultures show the presence of the diphtheria bacillus. These

bacilli have been found by Koplik, Park, and others to be virulent in very

many of the cases tested, but not in all. Such cases are susceptible of two

explanations : first, that they are examples of simple catarrhal inflamma-

tion due to other causes, such as cocci, the diphtheria bacillus although

present not being the active cause of the inflammation,—in other words,

they are cases of simple catarrhal inflammation with the accidental pres-

ence of the diphtheria bacillus ; the second is, that they are cases of

"catarrhal diphtheria," or an inflammation caused by infection with the

diphtheria bacillus, but not of sufficient intensity to lead to the produc-

tion of a membrane. The latter is the view of pathologists, and the one

to which clinicians must, it seems, inevitably come. However, a mem-
brane has so long been regarded as a sine qua non of this disease that the



964: THE SPECIFIC INFECTIOUS DISEASES.

existence of diphtheria without it, is something which the clinician finds

it hard to grasp.

Cases of the kind mentioned may be either phar3mgeal or nasaL In

the pharyngeal cases there are present the usual appearances belonging to

a catarrhal inflammation of moderate severity, often accompanied by swell-

ing and tenderness of the cervical lymph glands. In the cases classed as

nasal the usual seat of the pathological process in children is the rhino-

pharynx. There is a persistent and usually abundant nasal discharge,

which is thin, irritating, and occasionally streaked with blood, and

which may continue for weeks. In most of these cases constitutional

symptoms are absent ; in a few there may be a very slight rise of tem-

perature. The clinical evidence that these are cases of diphtheria is, first,

that they may infect others ; and, secondly, that they may be followed by

the sudden development of the symptoms of laryngeal diphtheria. How-
ever, nothing but a bacteriological examination is conclusive. The mild-

ness of these cases may be due to the fact that the bacilli are only slightly

virulent, that their number is small, or that the resistance of the patient

is great. Catarrhal diphtheria is not in itself serious, but it may be fol-

lowed, particularly in young children, by laryngeal diphtheria and steno-

sis, or, after it has existed for a time, pharyngeal diphtheria may develop

in its usual form. Cases like those just described are to be distinguished

from others in which bacilli, either of the virulent or the nou -virulent

variety, are found without any evidence of inflammation.

Cases with a small amount of inemhrane.^-Tonsillar diplitlieria.—The
exudation is usually limited to the tonsils (Plate XVII A), and may par-

take of the character of either follicular or croupous tonsillitis ; some-

times there is a slight extension to the faucial pillars or to the pharynx.

These cases are quite common, and in some epidemics most of those seen

are of this variety. They are more frequent in older children and adults

than in infants and young children.

The onset is accompanied by a little soreness of the throat ; the initial

temperature is from 100° to 103° F. ; but the symptoms are often not

severe enough to keep the patient in bed. If seen early, the throat shows

slight redness, followed by a gray film, and later by a gray or white de-

posit upon the tonsils. It may start as a small patch which enlarges, or

as small, isolated spots which coalesce or remain separate. Until it disap-

pears the membrane generally remains of its original colour. It is gener-

ally quite adherent, and can not easily be removed with a swab ; usually it

is sharply defined, but with a somewhat irregular outline. In many cases

the patch is not larger than the finger nail. The inflammatory changes

in the pharynx are slight ; a faint red areola is frequently present at the

border of the patch. The lymph glands behind the jaw are slightly

swollen or maybe normal. There is no nasal discharge and very little,

increase in the saliva or mucus from the pharynx. The constitutional
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symptoms are slight, sometimes almost absent. The temperature com-
monly continues above the normal while the membrane lasts, its usual

range being from 100° to 102° F. The membrane remains from three to

ten days,—a shorter time if antitoxine is used. It is very often a matter of

surprise that so small an exudate is so persistent. The urine is generally

normal. The parents are loath to believe that strict quarantine is neces-

sary in so mild an illness; and where the membrane is only upon the

tonsils, even after the disease has run its course, the physician may be led

to doubt the diagnosis of diphtheria.

The points which characterize this form of the disease are : the preva-

lence of diphtheria in the house or in the neighbourhood, a lower tem-
perature than is usual in simple tonsillitis, the absence of marked inflam-

matory signs in the throat, the adherence of the membrane, its duration,

and its white, fibrinous appearance. In most cases one with experience

can usually make an accurate diagnosis from the clinical symptoms ; but

there are others in which the diagnosis from ordinary tonsillitis is impos-

sible, even by the most practised observers, except by bacteriological

examination. When diphtheria bacilli are found in these mild cases the

question often arises whether they may not be the non-virulent form.

Park tested forty such cases, and found the bacilli to be virulent in thirty-

five and non-virulent in five. In twenty of the forty cases the clinical

diagnosis was follicular tonsillitis.*

These experiments of Park, corroborated by many other observers,

show how great is the error of regarding lightly the possibility of infec-

tion from mild cases.

Unless the larynx is involved—a not very infrequent occurrence in

young children—cases in which the amount of membrane is small almost

invariably recover. Occasionally even such mild diphtheria is followed by

post- diphtheritic paralysis, but usually affecting the throat only.

Severe cases.—The onset may be gradual, even insidious. There is

then a slight indisposition for a day or two, and perhaps some soreness

of the throat; the temperature, however, is but little elevated, often less

than 100° F. The symptoms may steadily increase in intensity for four

or five days, until the maximum is reached. At other times the disease

begins abruptly with vomiting, headache, chilly sensations, and a tem-

perature of 103° or 104° F. Occasionally, the first thing to attract atten-

tion is the swelling of the cervical lymph glands, which may be so great

that mumps is suspected. The abrupt onset is more often seen in young

children than in those who are older.

* From one of these mild cases was obtained a bacillus whose virulence so greatly ex-

ceeded that obtained from any other case of diphtheria, that its cultures were used for the

preparation of toxines for injecting horses. It was by means of these powerful toxines

that the strongest antitoxine was produced. The toxines from this bacillus are now used

in half a dozen of the principal laboratories of this country where antitoxine is prepared.
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The membrane upon the tonsils resembles that of the mild form pre-

viously described, but, instead of remaining limited to them, it gradually

spreads to the fauces, the lateral wall of the pharynx, the uvula, the

rhino-pharynx, and into the posterior nares. The raj^idity with which the

membrane extends is in direct proportion to the severity of the attack.

In some it may cover all the parts mentioned in twenty-four hours from

its first appearance ; in others this may require four or five days. When
the nose is first aifected there is an abundant discharge of serum and

mucus, occasionally tinged with blood, which may continue several days

before any membrane is visible. Such cases sometimes develop much more

slowly, and no membrane may be seen in the anterior nares for a week.

When a severe case is fully developed there is a very abundant dis-

charge of mucus from the mouth and nose. The tonsils, the entire fau-

cial ring, and the pharynx are covered with membrane (Plate XVII, B)

which is at first gray and gradually becomes darker often being of a dirty

olive-green colour. Membrane is sometimes seen upon the lips, or in

patches in the mouth. There is obstruction to nasal respiration from the

swelling of the palate, tonsils, and the tissues of the rhino-pharynx ; the

mouth is half open, the breathing noisy, the tongue dry, and the lips are

fissured and bleed readily. Occasionally large nasal haemorrhages occur

which may necessitate plugging the nares. Both nostrils are generally

blocked by the swelling and the false membrane ; the discharge excoriates

the upper lip, and frequently has a fetid odour. During the second week

there is often regurgitation of fluids through the nose, owing to paralysis

of the palate. The lymph glands at the angle of the jaw swell rapidly;

in severe cases they are very prominent, and there may also be extensive

infiltration of the cellular tissue about them, although this is more char-

acteristic of the cases of mixed infection. The local symptoms are the

cause of much discomfort, especially the copious discharge of mucus and

the nasal obstruction.

The constitutional symptoms usually increase steadily with the exten-

sion of the membrane. In the most severe cases the S3'stem is overwhelmed

with the poison, and all the evidences of intense toxaemia are present by

the second or third day of the disease. This is shown by great muscular

weakness and prostration, by a feeble, rapid pulse, and a mental state of

complete apathy or stupor, sometimes alternating with great restlessness.

It is more frequent for the constitutional symptoms to develop gradually,

and not to reach their height before the fifth or sixth day. The pulse

becomes rapid, weak, and compressible, sometimes irregular; and there is

a great and steadily increasing anaemia. The course of the temperature is

irregular, and bears no constant relation to the severity of the other symp-

toms. Its usual range is from 101° to 103°, but in some of the worst

cases it may never go above 101° F. It fluctuates irregularly with the

development of complications, and sometimes without apparent cause.



PLATE XVII.

Thk Diphtheritic Membraxe.

A. Typical tonsillar diphtheria.

B. Severe pharyngeal diphtheria (fatal case).

C. Pseudo-diphtheria. The specimen is seen from behind, the larynx and trachea

having been laid open, and shows an extensive membrane involving tiie epiglottis and
the entire lower pharynx, but extending into the larynx only a short distance. It is

also seen upon the posterior surface of the uvula and soft palate, the tonsils being only

partially covered. The colour of the membrane is not characteristic of pseudo-diph-

theria, as the same appearance is often seen in true diphtheria, particularly of the

septic type.
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By the second or third day the urine regularly shows the presence of

albumin, and by the end of the first week the quantity is often large.

Granular and hyaline casts, and occasionally blood in small quantities,

are also found. The amount of urine secreted is not noticeably dimin-

ished, and dropsy is rare. There is complete anorexia, and often vomit-

ing and diarrhoea are present ; in some of the cases they are prominent.

Nervous symptoms are seen in all the very severe cases. There may be

dulness and complete indifference to surroundings, but more frequently,

owing to the discomfort arising from local symptoms, there is extreme

restlessness and excitement, sometimes followed by delirium.

At any time during the first week, but not often after that time, symp-

toms may arise indicating that the disesse has extended to the larynx.

The first signs of laryngeal invasion usually appear from the second to the

fifth day of the disease. There are at first hoarseness, a croupy cough,

and slight dyspnoea. In the severe cases these symptoms steadily increase

until all the signs of laryngeal stenosis are present. The syeiptoms of

diphtheria of the larynx, whether it begins there or follows disease of the

pharynx, have already been described in the chapter on Diseases of the

Larynx (page 446). The severe symptoms are due to membrane in the

larynx ; the milder ones may arise from catarrhal laryngitis.

The local process in the pharynx seems to be a self-limited one. By
the fifth or sixth day it has usually reached its height, and after that the

appearances do not change essentially for two or three days. From the

seventh to the tenth day, in favourable cases, the diphtheritic membrane
begins to loosen and separate from its attachment. It hangs loosely from

the palate or uvula, and can often be pulled away in large masses. The
detachment is frequently rapid, and in two or three days from the time

when the first improvement is seen, the tonsils and pharynx may be almost

free from membrane. The mucous surface left behind is of a bright-red

colour and bleeds easily. The separation of the membrane in the nose

and rhino-pharynx takes place more slowly. From the former it may dis-

integrate gradually or come away en masse. With the disappearance of

the membrane the local symptoms abate rapidly,—the discharge ceases,

the swelling of the lymph glands subsides, deglutition becomes easy and

natural, and nasal breathing is re-established. Simultaneously with

these changes in the throat the constitutional symptoms improve, but

much more slowly. Convalescence is often protracted. The anaemia and

muscular weakness, and, most of all, the feeble heart action, may persist

for weeks. The more severe the local disease has been, the slower is

recovery.

Instead of the usual course just described, the diphtheritic membrane
may persist for two or even three weeks. In rare cases relapses occur, the

membrane forming again after it has entirely or partially disappeared.

The early course of the disease in the fatal cases often does not differ
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from that of the severe cases which end in recovery except in the malig-

nant form, which kills in twenty-four or forty-eight hours, and which,

after all, is rare. Death most frequently occurs at the height of the local

process in the throat, usually from the fifth to the tenth day. It may be

due to progressive asthenia the result of diphtheritic toxemia, such cases

being characterized by steadily increasing prostration, great anaemia, feeble,

irregular pulse, vomiting, refusal to take food or stimulants, and mental

apathy or stupor. Death is frequently due to heart failure, which may

be quite sudden and occur early or late. In other cases death is due to

complications, particularly broncho-pneumonia, rarely to nephritis or hem-
orrhages, and in still others to invasion of the larynx.

Even after the throat has cleared off completely the disease may end

fatally from the occurrence of late j^neumonia or nephritis or from sudden

heart paralysis. Cases of the variety last mentioned are particularly dis-

tressing ones, and not infrequent. It often happens that the patient is re-

garded as convalescent, and the great vigilance of the previous days or

weeks has been relaxed. The physician has ceased his frequent visits and

looks in only once a day to satisfy himself that the patient is doing well,

and all congratulate themselves that the danger is over. If the pulse is

carefully watched, it is one day discovered that it is weaker than formerly,

and occasionally there is slight irregularity. It is usually slower, but may
be more rapid than normal. On inquiry, it is found that the patient does

not take his food so well, that he has refused stimulants, and perhaps has

vomited once or twice. Slight dyspnoea is noticed, and the face is paler

than usual. Sometimes, wdthin twenty-four hours from the beginning of

such symptoms, the patient is dead. The changes for the worse occur

very rapidly. The pulse becomes weaker, more irregular, often abnormally

slow, but very rapid on slight exertion, and there may be a sense of prae-

cordial weakness or distress. There are dyspnoea without cyanosis, anx-

iety, and great restlessness, but the mind is clear. There is vomiting if

food or stimulants are taken. The extremities are cold. Auscultation

shows feeble and indistinct heart sounds, but no murmur. The pallor is

extreme. Death results from sudden syncope, sometimes during an at-

tempt to administer food, sometimes from such slight exertion as turning

in the crib.

Instead of such a rapid course, the same symptoms may develop more

gradually during three or four da3'S, the significance of the earlier symp-

toms not being appreciated. Sometimes no premonitory symptoms are

present, and the child falls dead after walking across the room, or sud-

denly sitting up in bed, or after some other muscular effort, or possibly

as a consequence of passion or excitement.

Although such symptoms are more often seen after severe cases, they

may occur after those of only moderate intensity, and even when the

patient has been considered well enough to be up and about or out of
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doors. One little girl was considered well enough to go coasting, and died

suddenly after the exertion.

The explanation of sudden heart failure during or after diphtheria is

not always the same. When it occurs at the height of the disease it is

sometimes due to cardiac thrombosis, probably always associated with

changes in the muscular walls. When it occurs late and follows some
sudden muscular effort or excitement without premonitory symptoms of

any sort, it is probably the result of changes in the muscular walls—

a

toxic myocarditis. When prodromal symptoms are present, and particu-

larly when it is accompanied by vomiting, abdominal pain, and disturbed

respiration, it is probably the result of a toxic neuritis affecting either the

pneumogastric or the cardiac nerves, and is to be regarded as a form of

post-diphtheritic paralysis. In many cases, no doubt, changes are present

both in the nerves and in the myocardium. The other forms of dij^h-

theritic paralysis which may result fatally, are discussed in the chapter on
Diseases of the Peripheral Nerves.

Cases of mixed infection or septic diphtheria.—The symptoms are

usually severe from the outset. The exudation in these cases is generally

of a yellow or dirty-gray or olive colour, sometimes being almost black

from the presence of blood. The membrane is usually extensive, cover-

ing the entire pharynx, often extending to the nose and the middle ear,

and occasionally spreading to the buccal cavity. There is great swelling

of the tonsils and uvula, and it is often impossible to obtain a view of

the pharynx ; all the evidences of inflammation are usually more marked

than in the severe uncomplicated cases. Sometimes the inflammation is

of a necrotic character, and there may be extensive sloughing of the

tonsils, the uvula, or the soft palate. The nasal discharge is generally

abundant, and often very offensive. There is marked swelling of the

cervical lymj)h glands, and frequently extensive infiltration of the cellular

tissue of the neck, so that the head is thrown back to relieve the pressure

upon the larynx and trachea. The swelling sometimes forms a distinct

collar, reaching from ear to ear and filling out the whole space beneath

the jaw. The pressure upon the jugular veins leads to congestion and

swelling of the face and congestion of the brain.

The general symptoms are those of a severe septictemia. The tem-

perature is usually higher than in simple diphtheria ; it follows no regular

course, but is generally high and widely fluctuating, ranging from 101° to

106° F. Dr. Biggs informs me that in the Willard Parker Hospital, in

the cases characterized by such high temperatures, where bacteriological

examinations have been made post mortem, there have been uniformly

found either a general streptococcus or pneumococcus infection, usually

the former. The pulse is weak, rapid, and compressible. The peripheral

circulation is poor, the extremities are often cold, there is extreme mus-

cular prostration, and both vomiting and diarrhoea are frequent. There
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may be excitement, restlessness, and active delirium, or dulness, apathy,

and stupor. Nephritis is very frequent and is often severe ; the urine

contains a large amount of albumin and casts of all varieties, but rarely

blood. Dropsy is not usually present, and suppression of urine is seldom

seen. In a large proportion of the children under three years old broncho-

pneumonia develops. This is indicated by the accelerated breathing,

higher temperature, and cough, and often occurs even when the larynx

is not involved. The spleen is usually enlarged, and frequently the liver

also. Such severe symptoms continue for from two days to a week ; the

patient may die from the sudden invasion of the larynx, or there may be

suppression of urine and uremic convulsions ; but more frequently the

cause of death is asthenia or broncho-2)neumouia. Death usually occurs

while the local disease is at its height. Occasionally it comes later from

heart failure, where the signs of local improvement may have begun.

Recovery from this type of the disease is rare, and those who manage

to escape the dangers of the acute period have still others to encounter.

Among the latter may be mentioned : extensive sloughing in the throat or

of the cellular tissue of the neck, which may be followed by severe or

even fatal haemorrhage, diffuse suppuration of the same region, nephritis,

which may develop as late as the end of the second or even the third

week and may prove rapidly fatal, late pneumonia or pleurisy, and finally

paralysis of the heart or respiration, as in the severe uncomplicated cases.

Complications and Sequelae.—Most of the complications of diphtheria

have already been mentioned either under the head of Lesions or Symp-
toms. It only remains to consider their clinical association.

Otitis is not very frequent. It occurs particularly in the rhino-

pharyugeal cases, and is sometimes due to the diphtheria bacillus alone,

but more often to mixed infection. The type of inflammation is usually

a severe one, and it may be accompanied by necrotic changes in the drum
membrane which resemble those of scarlet fever.

Broncho-pneumonia is the most frequent complication in young chil-

dren. It occurs especially in laryngeal cases, and in those of a septic

type whether the larynx is involved or not. Pneumonia usually develops

at the height of the disease, although it is occasionally seen late and even

during convalescence. Other pulmonary complications are infrequent.

Pleurisy with a serous effusion may occur in connection with severe

nephritis, and empyema in septic cases. Emphysema is a complication of

laryngeal diphtheria ; it is nearly always vesicular, sometimes interstitial,

and may become general, extending into the cellular tissue of the neck

and afterward that of the entire body. Pericarditis, endocarditis, and

meningitis are all very rare and are seen chiefly in septic cases of the most

severe type. Myocarditis is much more frequent, and is present to a

greater or less degree in nearly all severe cases, although in but a small

proportion of these does it give rise to distinct symptoms. It is closely
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connected pathologically with degeneration of the cardiac nerves, and it

may be a cause of sudden death at any time during the acute period of

the disease or during convalescence.

Thrombosis and embolism are among the less frequent complications. If

cerebral, they may cause hemiplegia, aphasia, and sometimes convulsions ; if

peripheral, they usually affect one of the lower extremities, where they may
cause sudden pain, numbness, and coldness of the limb, followed by partial

paralysis, oedema, and sometimes even by gangrene. Thrombosis of the pul-

monary artery or of the heart may be a cause of sudden death, the symptoms
being dyspnoea and praecordial distress, with pallor or cyanosis. Both throm-

bosis and embolism are associated with a very feeble action of the heart, and
generally they are preceded by degenerative changes in its muscular walls.

Haemorrhages are usually nasal, and while in most cases they are not

serious, they may necessitate plugging of the posterior nares. Bleeding

from any other mucous membrane may occur, but it is rare except from
the mouth. Subcutaneous heemorrhages are not very infrequent, and are

evidence of a very high degree of diphtheritic toxaemia. They usually oc-

cur as small petechial spots, but are sometimes extensive. They may be

seen upon almost any part of the body, most frequently upon the abdomen
and lower extremities ; but the most extensive extravasation I have ever

seen was in the neck, reaching from the clavicle almost to the ear and
covering nearly one lateral half of the neck.

Albumin is present in the urine of almost every case of moderate

severity, usually depending upon acute degeneration of the kidney. Severe

nephritis is most frequently seen in septic cases. It usually develops at

the height of the local disease, but may come during convalescence. The
most common form is acute exudative nephritis, in which there are albu-

min and casts in the urine, but rarely dropsy or signs of uraemia. It is

seen in most of the fatal septic cases except those due to laryngeal ob-

struction, but it is seldom a cause of death. Less frequently acute diffuse

nephritis occurs, with dropsy, scanty, urine or even suppression, vomiting,

and all the usual symptoms of acute urtemia. It may be a cause of death.

Functional disturbances of the stomach are very frequent, and are in

fact present in most of the severe cases, but lesions of the mucous mem-
brane are rare. AVhile diarrhoea is often seen without intestinal lesions,

the latter are of frequent occurrence. The most characteristic form of

inflammation is a follicular ileo-colitis, which seldom goes on to ulcera-

tion. It is extremely rare that the membranous form is seen, and then

it is generally associated with the presence of streptococci, not diphtheria

bacilli. The intestinal symptoms usually begin while the process in the

throat is at its height, but often continue for some time after the throat

has cleared. Although severe intestinal inflammation is rare, it is a most

serious complication when it occurs, which is generally in infants and very

young children.
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Diphtheria is usually followed by a severe aud often persistent anemia

which may continue for weeks. Pneumonia, nephritis, and cardiac disease

may first show themselves during convalescence, and so be ranked as

sequels. The most important sequel of diphtheria, however, is multiple

neuritis or post-diphtheritic paralysis (page TOO).

Diagnosis.—The diagnosis of diphtheria rests upon two kinds of evi-

dence—clinical and bacteriological, ^yhile the bacteriological diagnosis

is, on the whole, more exact, it should not be depended upon to the exclu-

sion of the clinical diagnosis. The prevailing tendency to disregard the

cliuical evidences of the disease and rely wholly upon bacteriology, is

greatly to be deprecated. These means of diagnosis are not mutually ex-

clusive, but complementary. Bacteriology applied to the diagnosis of

diphtheria has rendered incalculable service, but it has its limitations. As

has well been said by Welch, the mere presence of the diphtheria bacilli in

the throat of a patient no more proves that he has diphtheria, than the

presence of the pneumococcus in his saliva establishes the fact that he has

pneumonia. Again, the case may be one of undoubted diphtheria and

yet the bacilli may not be found at the first examination, although they

are found at subsequent examinations—a thing which has repeatedly hap-

pened in my own experience. The delay thus occasioned in the applica-

tion of early treatment is a matter of the greatest importance, especially in

connection with serum therapy. Finally, because of the occasional presence

in the throat of a non-virulent diphtheria bacillus and of the so-called

pseudo-diphtheria bacillus, even a positive report by the bacteriologist may
be misleading ; but after all this will seldom be the case in actual practice.

While in no way detracting from the immense advantage of having bac-

teriological assistance in making the diagnosis, I insist that the clinical

manifestations of diphtheria must be observed by the physician with the

same care as heretofore, particularly since the great body of the profession

are as yet compelled by circumstances to rely solely upon a clinical diag-

nosis. Every one who has seen much of the two methods of diagnosis

studied side by side will, 1 think, admit that in fully four fifths of the

cases an accurate clinical diagnosis can be made after twenty-four hours'

observation, and in a considerable proportion of these in a shorter time

;

the remainiug oue fifth require either a longer period of observation or

continue doubtful to the end. The great majority of the cases of this

group are of the. mildest variety and terminate in recovery. In them an

accurate diagnosis is of importance more for the sake of others than for

the patient himself.

1. The Clinical Diagnosis.—In arriving at this, there must be con-

sidered, first, the patient and his surroundings ; secondly, the constitutional

or general symptoms ; thirdly, the local evidences of disease. The chances

of diiihtheria are greatly iucreased if the patient is a child under ten years

of age, if his home is in a tenement house or an institution, if he attends
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a public school where he mingles with children coming from all sorts of

homes, and if there are other cases in the family or in the neighbourhood.

On the contrary, the chances are much lessened if the patient is over ten

years old, if he lives in a private house, if there is no diphtheria in the

neighbourhood, and if he does not mingle with children who come from

doubtful or infected localities. In tonsillitis a history of repeated attacks

is often obtained, and is of some value. If the throat symptoms occur

with measles or scarlet fever, the time of their development is of much
importance ; when they precede the eruption or appear while the fever is

at its height, the disease is rarely true diphtheria ; while, if they develop

at a later period or after defervescence, diphtheria is highly probable.

The mode of onset and the constitutional symptoms are of some im-

portance in diagnosis, but diphtheria develops in such a variety of ways

that, taken by themselves, the constitutional symptoms prove little. The
onset of diphtheria is more frequently gradual, and the initial temperature

is more often low, than is the case with other throat inflammations ; but

the exceptions are many. Diarrhoea, vomiting, coated tongue, and an-

orexia, count for little on either side. The presence of a nasal discharge,

especially if abundant, ichorous and tinged with blood, the early develop-

ment of tlie symptoms of croup, the rapid enlargement of the cervical

lymph glands, and the early appearance of albumin in the urine,—all point

strongly to diphtheria. Later symptoms which are especially diagnostic

are marked anasmia, progressive asthenia, intense toxaemia often with a

low temperature, very feeble pulse which is sometimes slow, sometimes

rapid, sudden attacks of syncope, nasal haemorrhages, nasal regurgitation

from paralysis of the soft palate, contagion, and, finally, the development

of post-diphtheritic paralysis of the muscles of the throat, eye, or extremi-

ties, with paralysis of the heart or respiration.

For early diagnosis much more reliance is to be placed upon the local

appearances than upon the general symptoms. The characteristic mem-
brane of diphtheria appears, in the great majority of cases, first upon the

tonsils usually as a gray film, which gradually becomes more dense and

white, and often has the look of being plastered on. The colour of older

membrane is gray, greenish-yellow, brown, sometimes black. Beginning

as a small patch, it soon spreads so as to cover the tonsils. It frequently

affects one tonsil twenty-four or thirty-six hours before the other, and

occasionally it is confined to one side. In exceptional cases it begins in

the crypts of the tonsil and appears as isolated dots, which may coalesce

to form a continuous patch like that already described, or it may remain

isolated like the exudate of an ordinary follicular tonsillitis. When the

membrane is removed it usually requires some force, and the entire patch

may come away, leaving bleeding points, but it reforms in most cases

within twenty-four hours. More important still for diagnosis is the fact

that the membrane spreads from the original seat, and also the manner of
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its spreading. If it extends from the tonsils to the faucial pillars and the

uvula, it is almost surely diphtheria ; so also in most cases when it extends

to the lateral walls of the pharynx. Doubtful patches on the tonsils or

fauces followed by sym2)toms of croup, may be considered as diphtheria

with almost absolute certainty. The rapidity of the spreading varies

much in the different cases, depending upon the intensity of the infec-

tion ; but the gradual extension beyond the tonsils, as shown by observa-

tions made at intervals of eight or twelve hours, usually settles the diag-

nosis in the primary cases. However, if the throat symptoms complicate

measles or scarlet fever the above rules do not apply. Such cases are to be

judged by the time at which the membrane appears, as already stated.

In pure diphtheria there is a notable absence of oedema of the faucial

pillars and uvula, so common in throat inflammations due to cocci. In

fact, whenever there are seen in the throat evidences of a very high degree

of inflammation, it points either to mixed infection or to false diphtheria.

The same is true of a very friable membrane, yellow in colour from the

presence of pus cells, and also of deep sloughing of the tonsils or the pil-

lars of the fauces.

Primary membranous inflammation of the larynx may always be safely

regarded as diphtheria ; but if there is no visible membrane, the diagnosis

is rendered positive only by a bacteriological examination. This may be

true of many nasal cases where the only symptoms are- a discharge of the

character previously described. Such cases may continue for weeks with

no symptoms other than the discharge. Some of them are examples of

catarrhal diphtheria; in others, membrane is present in the post-nasal

space or in the nose itself.

The most characteristic clinical differences between diphtheria and

other inflammations accompanied by an exudation upon the throat or in

the nose—i. e., pseudo-diphtheria—are shown in the following table :

DIPHTHERIA. PSEUDO-DIPHTHERIA.

1. Often a history of exposure to a pre- 1. Usually none.

vious case.

2. Prevails epidemically. 2. It is questionable if it ever does.

3. Onset often gradual, with low tein- 3. Onset usually abrupt, with high tem-

perature and slight constitutional symp- perature and quite marked constitutional

toms. symptoms.

4. Previous attacks rare. 4. Often a history of repeated attacks.

5. Often begins in the larynx. 5. Seldom if ever does so when primary.

6. If pharyngeal, often shows a strong 6. This tendency is much less marked,

tendency to extend to the larynx.

7. Primary cases frequently severe. 7. Rarely severe unless secondary, par-

ticularly to measles or scarlet fever.

8. When it complicates measles or scar- 8. Usually occurs at the height of the

let fever it often develops late, after pri- primary disease, sometimes even preceding

mary fever has subsided. the eruption.
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DIPnTHERIA.

9. The middle ear not so often involved.

10. Occasionally limited to the nose

(croupous rhinitis).

11. Adenitis constant; not much sur-

rounding inflammation, except in cases of

mixed infection ; suppuration is rare.

13. Albuminuria the rule, except in the

mildest cases.

13. Nasal regurgitation from paralysis

of the palate in the second week or later.

14. Toxic symptoms common : asthe-

nia
;
great anaemia after the fourth or fifth

day ; later, sudden heart paralysis, respira-

tory paralysis, or post-diphtheritic paraly-

sis of throat, eyes, or extremities.

15. The membrane usually thicker and

more adherent ; can often be removed in

large masses.

16. Greater tendency to spread from its

original seat.

17. Longer duration noticeable, espe-

cially in mild cases, where it may last five

to ten days.

18. Usually less evidence of inflamma-

tion of mucous membrane and in surround-

ing parts.

19. After removal of membrane a red

surface left ; ulceration slight and super-

ficial ; rarely a tendency to sloughing.

20. A very extensive membrane of a

white or pearl-gray colour, covering ton-

sils, uvula, fauces, pharynx, and nose, is

almost invariably true diphtheria, if pri-

mary.

21. A thick gray membrane, not re-

movable without force, with little or no

inflammation, and although coi:fined to

the tonsils lasting five or six days, is al-

most invariably true diphtheria.

22. A membrane on the tonsils, similar

to that described, with isolated adherent

patches on the uvula or anywhere in the

pharynx, is usually diphtheria : doubtful

patches upon the tonsils followed by croup,

almost invariably diphtheria.

G3

PSEUDO-DIPHTHERIA.

9. Much more frequently ; in scarlet

fever almost invariably.

10. Doubtful if it ever is so.

11. Adenitis often slight or absent in

primary cases ; in scarlet fever, marked in-

flammation which extends to tissues around

the glands ; frequently suppurates.

12. Rarely seen in primary cases, and
sometimes not in secondary form, even

though the symptoms are severe.

13. Never seen.

14. Septic symptoms frequent, but the

peculiar toxic symptoms are never seen.

15. Thinner, more friable, and less ad-

herent ; rarely removed in large masses.

16. Tendency much less ; in most pri-

mary cases membrane limited to tonsils.

17. Shorter duration ; three to flve days.

18. Evidence often of intense inflam-

mation.

19. In bad cases, often marked ulcera-

tion with deep sloughing and suppuration.

20. An exudation of isolated yellow

dots which never coalesce, confined to the

tonsils, with considerable swelling and evi-

dence of inflammation and usually with

a high temperature, is seldom true diph-

theria.

21. An exudation of soft, yellow patches,

changing to a dirty green, which can be

partly or entirely wiped off without haem-

orrhage, whether confined to the tonsils

or extending to the pillars of fauces and

lasting only three or four days, is seldom

true diphtheria.

22. Cases with much general inflamma-

tion of the tonsils and pharynx, with small

patches of a yellow exudate, are seldom

true diphtheria.
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The dilRculties of diagnosis are greatest in the mild cases and in the

early stage. There are very few cases, except those of the mildest type, in

which a diagnosis is not possible by the course of the disease; but there

are very many in which an early diagnosis is impossible without cultures.

It is not often difficult to distinguish diphtheria from any other dis-

ease; but the exudation upon the pharynx or tonsils may be confounded

with thrush or herpes. This mistake can scarcely be made by one who

examines a case with any degree of care. The appearance of the tonsils

on the second or third day after tonsillotomy has been performed, may
be easily mistaken for diphtheria by one who is unfamiliar with the ap-

pearance of the wound.

Diphtheria of the mouth may be mistaken for herpetic or ulcerative

stomatitis. It is, however, much more common for these latter affections

to be called diphtheria than for the opposite mistake to be made. Diph-

theria of the mouth alone is so rare that it may almost be dropped from

consideration. As a rule, this is seen only in the worst cases of pharyn-

geal diphtheria.

It is sometimes difficult to distinguish cases of scarlet fever in which

the throat symptoms are severe and appear early, from cases of primary

diphtheria. In many of these cases the eruption appears late, and is not

characteristic. Much importance is to be attached, as pointing toward

scarlet fever, to a prevailing epidemic, a history of exposure, a sudden

onset with severe symptoms, vomiting, prostration, very high temperature,

and to a very active inflammation in the pharynx. In all cases with a

sudden onset, in which from the throat symptoms one is inclined to make

a diagnosis of diphtheria, the possibility of scarlet fever should not be

forgotten ; and one should never omit to examine the patient thoroughly

for an eruption. The diagnosis of 23rimary diphtheria of the larynx has

already been considered (page 447).

2. The Bacteriological Diagnosis.*— The technique.—In many cases an

immediate diagnosis may be reached by smearing a cover-glass with a

swab which has been drawn over the diphtheritic membrane; the cover-

glass is then dried and stained. Although in the hands of an expert this

method is fairly exact, it is not adapted to general use, as bacilli directly

from the throat are much less typical than those from cultures, and the

chances of contamination are much increased. Furthermore, the mouth
often contains bacilli which somewhat resemble the Loeffler bacillus ; so

that on the whole the result is more likely to be doubtful than if cultures

are made.

* I am greatly indebted for many facts in these pages to the Scientific Bulletin

No. 1, of the New York Health Department, in whose bacteriological laboratory, under

the supervision of Drs. H. M. Biggs and W. II. Park, some of the best work in the

world in the bacteriological diagnosis of diphtheria has been done.
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In making cultures there is required a sterilized swab and a tube or

plate of Loeffler's blood-serum (page 952). The swab is made from a

piece of wire roughened at one end where it is wound with absorbent

cotton. In taking a culture from the throat, the tongue should be de-

pressed and the tonsils, pharynx, or other seat of visible membrane rubbed

firmly with a swab, which is then rubbed over the surface of the culture-

medium in the tube or on the plate. In laryngeal cases the culture should

be taken from the posterior wall of the pharynx, and in nasal cases from

the nostril. The tube or plate is then placed in an incubator for twelve

or fourteen hours and kept at a temperature of about 100° F. (37° C), at

the end of which time the colonies (Plate XVIII, 1 and 2) may be exam-

ined. A sterilized platinum needle is dipped into a colony and washed

off in a drop of sterilized water upon the cover-glass, dried in the air, and

then heated by passing several times over an alcohol flame and stained for

ten minutes with Loeffler's solution of alkaline methyl blue, without heat-

ing; after which it is rinsed, dried, and mounted in balsam. Examina-

tion with an oil-immersion lens, in the great majority of cases, shows

either a great number of diphtheria bacilli (Plate XVIII, 3, 4, and 5)

and a few cocci, or only cocci in pairs or short chains (7 and 8)

;

exceptionally, the cocci and bacilli may be present in nearly equal

numbers.

Although the first slide may seem conclusive, a positive opinion should

not be given without examining at least three colonies from different

parts of the specimen. The diagnosis is completed by testing the viru-

lence of the bacilli found. This is usually done by injecting a guinea-pig

with a pure broth-culture. When death occurs within seventy-two hours,

the bacilli are said to be fully virulent.

The reliance to he placed upon bacteriological diagnosis.—Many mis-

leading statements have been published in regard to the relative frequency

of cases of membranous inflammation due to the diphtheria bacillus and

to other bacteria. My own experience coincides fully with the state-

ments made by Welch and Baginsky, that in the great proportion, fully

ninety-five per cent, of the cases in which one would unhesitatingly make

the diagnosis of diphtheria by clinical symptoms, the Loeffler bacillus is

found, provided proper precautions are observed. It will almost invari-

ably be found: (1) if there is visible membrane in the pharynx; (2) if

the culture is made during the period in which the membrane is form-

ing; (3) if no antiseptics have been applied shortly before using the

swab
; (4) if the culture has been made with sufficient care to avoid con-

tamination.

The diphtheria bacillus sometimes disappears early ; hence cultures

made while the membrane is loosening may be negative. If the mem-
brane has disappeared, or if none has been present, it may be necessary, as

has been shown by Koplik, to go into the tonsillar crypts with probe or
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spoon to discover bacilli.* It is therefore important in all cases to con-

sider the duration of the disease before drawing a conclusion from a nega-

tive culture. If the case is one of laryngeal disease without pharyngeal

exudation, a negative culture from the pharynx in the early stage is not

uncommon, although a little later bacilli may be coughed up and found

in the pharynx in abundance. Hence negative results are most frequent

late in pharyngeal and early in laryngeal cases. A single negative culture

is never to be taken as conclusive, although in most conditions other than

those mentioned it may be so regarded.

The next question for consideration is how far one is justified, from

the microscopical appearances of bacilli and from their mode of growth,

in deciding that they are virulent, without resorting to the test of animal

inoculations. The consensus of opinion among bacteriologists at the pres-

ent time is that, for diagnostic purposes, all bacilli present in suspicious

throats, having the morphological and cultural characteristics of diph-

theria bacilli are to be regarded as virulent unless the contrary is proved,

the latter being very infrequent. This is equally true of bacilli from both

mild and severe cases, for it is well known that the most virulent bacilli

are often found in cases clinically of a mild type.

Non-vinilent haciUi resembling tlie Loeffler hacilhis.—There may be

found in throats two forms of bacilli which resemble the diphtheria bacil-

lus and which may occasionally be a source of error. The first is the non-

virulent diphtheria bacillus, a form which corresponds in every other

characteristic with the Loeffler bacillus, but which lacks virulence as shown

by animal tests. The exact status of this form is not yet fully determined.

The view most widely accepted is that of Eoux and Yersin—viz., that they

are simply diphtheria bacilli which have lost their virulence. The other

form, though in many particulars resembling the Loeffler bacillus, differs

from it in being shorter, plumper, and more uniform in size, and in pro-

ducing an alkali in broth cultures; to this the term jisendo-dipliilieria

bacillus \ (Plate XVIII, 6) has been given. It is more frequently seen

than the form just described and like it is non-virulent. Both these forms

of bacteria are rare in throats where a suspicion of diphtheria exists.

Tlie presence of virulent bacilli in the throats of healthy persons.—
That virulent bacilli may be harboured for an indefinite period in the throat

* Dr. Martha Wollstein, pathologist to the Babies' Hospital, has reported to me the

following case illustrating this point : The first swab from a doubtful exudate xipon

the tonsil revealed the Loeffler bacillus. The case was reported to the Board of Health,

who a day or two later took a culture from the throat, the exudate having at that time

disappeared, and reported the case as negative. On the following day Dr. Wollstein

made a second culture from the tonsillar crypts, finding as before the Loeffler bacilli

in great numbers. Such cases indicate how great caution must be observed in drawing

conclusions from negative cultures, especially if made late.

f An unfortunate term, as this bacillus has nothing to do with the form of angina

classed as pseudo-diphtheria, which is generally due to the streptococcus.
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or nose of a healthy person is proved by many observations. In Escherich's

well-known ease, the throat of an apparently healthy nurse, under whose

care a number of cases of diphtheria had developed, was found to contain

numerous virulent bacilli which remained for weeks. In a case observed

by Park, virulent bacilli were found for months in the nose of an apparently

healthy infant, and this child communicated diphtheria, it was believed,

to two other members of the family, without itself ever suffering from the

disease. Similar instances have been reported by Feer, Loeffler, and

others; but they are to be regarded as very exceptional. However, the

presence of bacilli in the nose or throat of a child who has recently been

exposed to diphtheria is of very common occurrence. The New York
Health Department made observations upon forty-eight children in four-

teen families in which one or more cases of diphtheria had occurred, and

where no attempt at isolation had been made. In one half these cases

bacilli were found, and animal tests showed tliem to be virulent in every

one of six cases tested, although four of the children did not develop

diphtheria. Of the entire number, forty per cent subsequently developed

diphtheria. My own experience in two institutions where diphtheria

has been endemic, fully confirms the observation that bacilli of all degrees

of virulence are very frequently found in the noses or throats of such

exposed children, although a large proportion of them never develop

the disease. Outside of institutions and infected tenement houses, how-

ever, such a condition is extremely rare. In a series of three hundred

and thirty cases studied by Park, in which no exposure to diphtheria was

known, virulent bacilli were found in but eight persons, two of whom
subsequently developed the disease. In twenty-four of this series, non-

virulent diphtheria bacilli were found, and in twenty-seven the pseudo-

diphtheria bacillus. Any person, but especially a child who has been in

contact with a case of diphtheria, may receive bacteria into the throat,

where they may be present for days or weeks before the disease develops,

and such persons may convey the disease to others, although they them-

selves may never have it.

Summary.— 1. For ordinary diagnostic purposes the discovery in the

throat of a case of suspected diphtheria, of bacilli having the appearance of

the Loeffler bacillus, may be regarded as conclusive evidence of diphtheria.

2. Cultures may yield negative results late in pharyngeal cases when

the membrane is separating or after it has disappeared, or early in laryn-

geal cases; but in noanstance is a single negative culture to be regarded

as conclusive.

3. Both the local appearance of the throat and the stage of the disease

are always to be considered in connection with the bacteriological report.

4. Virulent bacilli are frequently found in the noses or throats of

children exposed to diphtheria, apart from all throat lesions. Such a find-

ing is not in itself evidence that these persons have diphtheria, although.
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inasmucli as they may infect others and as a considerable proportion of

them subsequently develop diphtheria themselves, they should be re-

garded with suspicion and if possible kept under observation.

5. Non-virulent bacilli are occasionally, and virulent bacilli are rarely,

found in the throats of healthy persons where there is no history of expos-

ure to diphtheria.

6. The existence of a membranous inflammation in the nose or phar-

ynx, associated with the presence of diphtheria bacilli, is conclusive evi-

dence of the existence of diphtheria.

7. The presence of such bacilli, associated with marked evidences of

catarrhal inflammation of the mucous membrane, is likewise evidence of

diphtheritic infection.

Prognosis.—There is no disease in which it is more difficult to foretell

the outcome than in diphtheria, and none in the course of which unex-

pected dangers more often arise. So many possibilities exist that even the

mildest case must be regarded as serious and carefully watched, since we

can never know when unfavourable symptoms may develop. Jacobi puts

it well when he says, " The physician will often be deceived, and more

frequently in mild cases than in severe ones." In perhaps the majority

of cases it is impossible to tell how severe the attack will prove before the

third or fourth day of the disease.

The factors to be considered in the prognosis of any given case are : the

age and previous condition of the patient ; the time when treatment is

begun ; the extent of the membrane and the rapidity with which it is

spreading ; the degree of diphtheritic toxaemia as shown by the condition

of the pulse and the nervous symptoms; whether or not the membrane has

invaded the larynx ; and the presence or absence of complications, espe-

cially nephritis and broncho-pneumonia. Pure diphtheria has usually a

better prognosis than cases of mixed infection.

So many circumstances modify the death-rate of diphtheria that figures

are of no value for comparison unless their source is considered. There

must always be taken into account, the age of the patients treated and

whether the statistics are drawn from private or hospital practice ; if the

latter, what sort of cases are received at the hospital and the treatment

employed. Diphtheria is very fatal during the first two years of life,

from two causes : first, from its strong tendency to invade the larynx and

lower air passages ; and secondly, from the frequency with which broncho-

pneumonia occurs as a complication, both with and without membrane

in the larynx and trachea. Of eighty-five consecutive cases under twenty-

six months of age observed in the Xew York Infant Asylum, in a period

extending over two years, the mortality was 68 per cent ; in over two

thirds of the fatal cases the disease involved the larynx. In diphtheria

hospitals, where most of the mild cases included in the above statistics

would probably not have been admitted, the mortality in children under
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two years has varied from 60 to 80 per cent ; in private practice it has

ranged for this age from 30 to 60 per cent— i. e., without antitoxine.

After the second year there is a steady fall in the mortality up to pu-

berty. From a comparison of many statistical tables it may be stated that,

under the same conditions, the mortality from two to five- years is two
thirds the mortality of the first two years ; while that from five to ten

years is one half, and that from ten to fifteen years about one fifth the

mortality of the first two years. Series of cases from different sources and
treated by different methods show very nearly this relative mortality.

In some seasons a mild type of the disease prevails, the number of

laryngeal cases is small, and the mortality therefore is less than half that

which is usually seen. In other seasons, with the opposite conditions, the

mortality may be trebled. The influence of the method of treatment

upon the mortality will be considered in the pages devoted to treatment.

There has been considerable discussion as to what influence the gen-

eral introduction of bacteriological diagnosis has had. upon diphtheria

statistics. While many cases of pseudo-diphtheria, most of which recover,

have been excluded, there have been included many cases formerly re-

garded as examples of simple tonsillitis. According to the data collected

by the Xew York Health Department, there are excluded by bacteriology

more cases than are included. In April, 1896, there were reported to the

Department as diphtheria (without a bacteriological examination) 107 cases

which were proven by cultures to be pseudo-diphtheria; while during the

same month there were 80 cases returned as doubtful or as pseudo-diph-

theria, which by bacteriological examination were proven to be true

diphtheria. The results obtained in several other months were very

similar.

It can not be too often emphasized that the danger from diphtheria is

not over when the throat has cleared off. The most frequent cause of

death after this time is heart paralysis, which may come very suddenly.

This danger exists after every severe case and it occasionally occurs after

those in which the early symptoms were only of moderate severity. Less

frequently death late in the disease is due to paralysis of respiration, to

nephritis, or to broncho-pneumonia.

Prophylaxis.—In no infectious disease can so much be accomplished

in the way of prevention as in diphtheria.

Public funerals of children dying from diphtheria should at all times

be prohibited. Schools should be closed whenever the disease is epidemic.

Children from families where diphtheria exists should not be allowed to

attend school, not only ordinary day schools, but Sunday schools, dancing

schools, and the like; first, for the reason that they may, while healthy,

be the carriers of the disease, but, what is even more important, that they

may mingle with other children while themselves suffering from diphthe-

ria in an early stage or in a mild form. Such children should be kept



982 THE SPECIFIC INFECTIOUS DISEASES.

from school for at least two weeks after the recovery of the last case in

the family.

In every large city, hospitals for diphtheria patients should be estab-

lished, not only for the poor, but with private rooms for cases developing

in hotels, boarding houses, or in any place where isolation is impossible.

The removal of diphtheria patients from tenement houses to a hospital

should be insisted upon whenever there are other children in the family.

Every city should be provided with a steam disinfecting plant, where car-

pets, blankets, bedding, etc., can be sent from the sick-room for disinfec-

tion. It is also desirable that the board of health in every city have a

bacteriological laboratory,* where the diagnosis in all doubtful cases may

be settled by means of cultures, in order that proper and necessary means

of prophylaxis may be taken in every case of true diphtheria, even though

it is mild, and also that unnecessary expense and trouble be not imposed

in cases of pseudo-diphtheria.

Quarantine.—Xot only every undoubted case of diphtheria, but every

suspected case, should be immediately isolated. Quarantine for the latter

should continue until the diagnosis is settled either by a bacteriological

examination or by the course of the disease. Positive and suspected cases

should not be isolated together. The quarantine in every instance must

be complete ; no person should be allowed in the room except the attend-

ants and the physician. The meals and everything else required by the

patient should be left outside the door.

Bacteriology has furnished some very definite data from which the

necessary duration of the period of quarantine may be determined. In

this the physician is to be guided by the time that the bacilli remain in

the throat, for the patient is to be considered as dangerous while they per-

sist. This point was investigated by the New York Health Department

in 605 cases : In 304 of these the bacilli had disappeared by the third

day after the membrane was gone ; and in 301 they persisted for a longer

time,—in 176, for seven days ; in 64, for twelve days ; in 36, for fifteen

days ; in 12, for twenty-one days ; in 4, for twenty-eight days ; in 4, for

thirty-five days; and in 2, for sixty-three days. While it is unquestion-

ably true that in a certain number of cases these persistent bacilli have

been found non-virulent, the opposite has been frequently shown. Of 15

cases in which the virulence was tested, virulent bacilli were found in 9

at periods varying from eight to twenty-five days after the membrane was

gone. Tobiesen found that of 46 patients leaving the hospital under

ordinary rules, virulent bacilli were present in 24 at the time of their dis-

charge. The general rule should be to continue quarantine until a cul-

* The example of the New York Health Department in establishing a mimieipal

laboratory for the bacteriological diagnosis of diphtheria has now been followed by

nearly every large city in this country.
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ture shows the throat to be free from bacilli; in the absence of the

culture test, quarantine should be continued in mild cases for ten days,

and in severe cases for three weeks, after the membrane has disap-

peared. The danger after this period in either instance is very slight

;

for even where virulent bacilli are found long after the membrane has

disappeared, their number is usually small. The rules above given

should be followed with reference to children returning to school or

mingling with other children, and adults who are thrown into close con-

tact with children.

Treatment of susj^ected cases.—During an epidemic of diphtheria every

sore throat should be looked upon with suspicion, and every such case iso-

lated as soon as any exudation appears upon the tonsils, or a watery nasal

discharge begins. In institutions it is desirable that cultures be made
from suspicious cases of pharyngitis, even though no membrane is pres-

ent. All such patients should be separated from the other inmates of the

home or the institution, and while waiting for the results of the bac-

teriological examination or for positive symptoms, antiseptic gargles should

be used. If there are patches on the tonsils, the case should be treated as

true diphtheria, in order that no time may be lost. If the bacteriological

examination shows the disease not to be true diphtheria, the patient may
be released from quarantine in two or three days, provided the throat

symptoms disappear. It is, of course, important that the conditions laid

down with reference to bacteriological diagnosis shall have been fullilled.

Should symptoms continue, however, a second culture should be taken,

since the bacilli at the first examination may have been so few as to have

escaped the swab.

Treatment of cliildren exposed.—When a case of diphtheria occurs in

a family or an institution every child that has been exposed should receive

an immunizing dose of antitoxine. Although many points regarding

immunization are still unsettled, there can be no doubt that for a limited

time, probably about a month, the serum confers almost complete pro-

tection.

Some of the most striking evidences of the value of the serum for

immunization have been obtained in New York institutions, especially

in the Xursery and Child's Hospital and the New York Infant Asylum,

both of which have been under my own observation. The results in these

institutions, together with those obtained elsewhere, are shown in the ac-

companying table, which was prepared by Biggs.*

In the two institutions first named in the table, many infants under

three months old were injected, and several under a week old, without any-

thing more than transient disturbances. In one of these institutions 21

pregnant women and 8 women in the puerperal state were injected ; there

* The Medical News, November 30, 1895.
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was no reaction in any of them, and, though the urine was examined

daily for a week, in none did albumin appear.

Table Shoiving the Results of Antitoxine Injections for Immunization.

Place of Observation.
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tracted, not from the breath of the patient or the air of the room, but by
receiving the bacilli into the mouth or air passages, all possible means
should be taken to destroy the bacilli discharged, and to secure absolute

cleanliness in everything about the sick-room. Nurses should never be

allowed to eat or sleep in the sick-room, and an antiseptic gargle should

be used four or five times a day. The hands should be kept clean, and
only such dresses worn as can be readily washed aud disinfected. It is

the nurse who is most likely to contract the disease, on account of the con-

tinued exposure. Hence, these measures should be rigorously insisted

upon. She should be allowed a few hours in the open.air every day.

Physicians.—The physician should take the same precautions as in

scarlet fever (page 907). A pocket tongue-depressor should not be used

for the examination of the throat, but a spoon which is kept in a solution

of carbolic acid, 1 to 40. In order to prevent the coughing up of mucus
or membrane in the face of the physician, a pane of ordinary window glass

may be held in front of the patient's face during inspection of the throat.

The sick-room.—The carpets, hangings, upholstered furniture, every-

thing in fact not necessary for the patient's welfare, should be removed,

especially books, toys, cushions, etc. The room should be a large one, if

possible with an open fireplace, well ventilated, and fresh air should be

allowed in abundance. The floor should be washed once a day with a

solution of bichloride, 1 to 2,000, and dusted often with cloths moistened

in the same solution. All handkerchiefs, bed linen, and clothing removed

from the patient should be treated as in a case of scarlet fever. Pieces

of membrane and other matters discharged from the patient should be

put into a solution of carbolic acid, 1 to 20, or of bichloride, 1 to 1,000.

Pieces of old muslin or absorbent cotton should be used to cleanse the nose

and mouth of the patient and burned immediately. All vessels for the

reception of expectoration or other discharges should contain bichloride,

1 to 2,000. The bed-linen should be very frequently changed, and every-

thing kept scrupulously clean. In the room should be a large bowl of

carbolic acid, 1 to 40, or some similar solution for the cleansing of hands,

and a tray of the carbolic solution for spoons, syringes, or other things

used in the treatment of the patient. All spoons, cups, or other dishes

used by the patient should be carefully sterilized by boiling for twenty

minutes. No milk or other food should be allowed to stand about the

room. There is no objection to the hanging of sheets moistened in car-

bolic, bichloride, or other disinfectant solutions before the door, but neither

this nor hanging them about in the sick-room is to be regarded as having

any value in disinfecting the air of the room. They create a false sense

of security, and often lead to the neglect of thorough cleanliness, which,

after all, is the essential thing.

Disinfection of apartments after an attack should be done as after

scarlet fever (page 907).
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Treatment.— General measures.—It is important in every case that

there should be plenty of fresh air in the room throughout the attack.

Where it is possible, it is desirable to have two rooms for the patient, so

that he can be changed from one to the other every day, giving time for

thorough cleanliness and airing. In hospital wards, patients should never

be crowded together. Small wards, containing three or four beds, are

much to be preferred to very large ones. Even in mild cases the patient

should be kept in bed throughout the entire attack, and in severe cases

this should be continued for some time during convalescence. It is espe-

cially important where there have been symptoms of cardiac depression

during the acute stage.

Xursing infants may be fed on breast milk obtained by a breast pump,

but should not be put to the mother's breast. The feeding of older chil-

dren must be managed very much as in other cases of severe illness (page

191). Milk is the main reliance ; it should usually be diluted, and for

younger infants often partially peptonized. The greatest difficulty in

feeding is seen in the latter part of the disease, when the patients are

septic and have a strong aversion to food, when vomiting is easily excited

and when swallowing is difficult on account of the swelling and pain. It

is then that forced feeding by means of gavage is most valuable. This is

much more successful with children under three years old than is rectal

feeding. In children of five or six years, who struggle against the tube in

the mouth, it may be passed through the nose with very little difficulty.

The results are, as a rule, extremely satisfactory, and gavage may be used

with advantage in many intubated cases.

Stimulants.—There is no question in regard to the value of alcohol in

diphtheria. It is altogether the most powerful drug we possess to com-

bat the effects of the disease upon the nervous centres and the heart.

Stimulants should be begun as soon as the depressing effects of the poison

of diphtheria are shown upon the pulse and general condition of the

patient. In most cases, therefore, they are not needed until the third or

fourth day ; in a few they may be required from the outset, and in some

they may not be required at all. The indications for alcoholic stimulants

are marked prostration, a feeble pulse, and a weak first sound of the

heart. In regard to the quantity, one ounce of whisky or brandy in

twenty-four hours is enough to begin with, for a child four years old.

This should be diluted with at least six parts of water. In very bad

cases five or six times as much may be given ; the only limit to the

quantity is the tolerance of the stomach. The method of administration

should be the same as in other severe acute diseases (page 49). Usually

stimulants should not be combined with food. A child is more apt

to rebel against the stimulants than the milk, and it is important that

nothing be done to interfere with the taking of proper nourishment.

Other heart stimulants than alcohol, though inferior to it, are of value
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in some cases. The most useful one is strycliuine, which should be

given as in pneumonia (page 510). Camphor and carbonate of am-
monia are valuable for rapid effect in syncopal attacks, and digitalis in

other cases where the pulse is weak and arterial tension low, but it is

not wise to give it in large doses. In cases of threatened heart paralysis

occurring late in the disease or during convalescence, nothing is so valu-

able as morphine hypodermically. Full doses must be given and repeated

every two to four hours, so that the child may be kept completely under

its influence.

Except for stimulation or the control of special symptoms such as

vomiting or diarrha3a, all internal medication would better be omitted

;

for there is yet wanting proof that drugs influence the course or the result

of the disease.

Local treatment.—Since the introduction of antitoxine, medical opinion

has undergone a decided change with reference to local treatment. "While

it is not desirable that it should be entirely abandoned, still it has assumed

a position of secondary importance ; and under conditions where it can be

carried out only with great difficulty and the use of considerable force, as

in the case of very young or intractable children, it is often wise not to

attempt it systematically.

The purpose of local treatment, it is now generally agreed, should be

cleanliness, and not the destruction of bacilli. Cleanliness of the nose,

mouth, and pharynx is important, inasmuch as one of the chief dangers of

the disease is the aspiration of bacteria contained in the abundant secre-

tions of these parts, into the larynx and bronchi. Our aim should there-

fore be to keep the parts as clean as possible without too severely taxing

the strength of the child. Harm often results from attempting to do too

much.

For cleansing the nose and rhino-pharynx only syringing can be de-

pended u2:)on. Nasal syringing is indicated when there is much nasal

discharge, whether membrane is visible in the anterior nares or not, unless

there is so much resistance on the part of the child that it can not be

done without a good deal of force. In such cases more harm than good

may result. However, in septic cases with a profuse fetid discharge it

may be necessary to syringe the nose, no matter how strongly the child

resists. Whether it shall be done forcibly in such a case, will depend upon

the condition of the patient's strength and his pulse. The purpose in

syringing is not so much to clear the nose, from which absorption is slow

and imperfect, although this is useful, as to flush the rhino-pharynx, from

which absorption is always very active. Only bland solutions should be

employed, such as a common-salt solution, strength of one per cent, or a

boric-acid solution, one to four per cent strength.

For ordinary cases, the syringe and the method described on page 57

may be used. For some cases a fountain syringe jjossesses manifest ad-
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vantages, and it is rather more convenient for hospital purposes. All

solutions should be used lukewarm, and in sufficient quantity to irrigate

the parts thoroughly, a few such irrigations being much better than a

great many partial ones. By a skilful nurse syringing can in most cases

be done with comparatively little disturbance to the child.

Slight nasal hasmorrhages may necessitate less frequent syringing, and

a free hsemorrhage may oblige us to stop it altogether. Astringent solu-

tions of alum, Monsel's solution, lemon juice, etc., are sometimes bene-

ficial in such cases, but they must be largely diluted. In children who are

old enough to use them, the mouth and pharynx should be kept clean by

gargles. A solution of boric acid, listerine, or Dobell's or Seller's solution

much diluted, may be employed.

In cases with a moderate nasal discharge it is usually sufficient to

syringe three or four times a day ; but in those of the most severe or

septic type, with very abundant discharge, syringing should be repeated

as often as every two hours during the day and every four hours at

night.

External applications to the throat have practically no effect upon the

disease, but are often useful to relieve pain and tension in the swollen

lymph glands. In very young children heat is to be preferred to cold,

aud may be applied either by means of poultices, or, better, spongio-

piline wrung from very hot water, covered with cotton and then with

oiled silk; prolonged poulticing should not, however, be allowed. For

older children an ice-bag may be used, and this frequently gives great

relief.

The Serum Treatment.—This has been the outcome of a long series of

experiments in which many men have had a share ; but it is to Behring

pre-eminently that the credit belongs for the development of the princi-

ples of serum-therapy. It will be sufficient here to indicate the more im-

portant steps which have led to this discovery. In December, 1890, Beh-

ring and Kitasato published experiments which demonstrated that it was

possible for the blood of an immunized animal (one which had been in-

jected with the toxines of a disease in gradually increasing doses, until a

condition was reached when such injections produced no reaction) when

injected into another animal to convey immunity, and also cure the disease

if artificially produced. This was first shown to be true of tetanus. In

August, 1892, Behring further showed that the blood of an immunized

animal had the power both of protecting and curing susceptible animals

which had been inoculated either with the toxines or with the bacilli of

diphtheria. Early in the same year he produced from animals his so-called

" normal " serum, which was used in his animal experiments, this being

one sixtieth of the strength of his No. 1 serum now employed. The

further steps consisted in gradually increasing the strength of the serum

by the use of stronger toxines for injection. Up to this time small ani-
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mals had been used, and the serum produced only in limited quantity.

Later, Roux conceived the idea of using horses for injection, and from this

time they were generally employed. In the latter part of 1893 the serum
was first tried upon diphtheria patients in the Berlin hospitals, and,

although it was still very weak, encouraging results were observed. At
the International Congress held at Rome in March and April, 1894, Heub-
uer reported his results in cases treated by the serum, followed the same
month by a report from Ehrlich, Kossel, and Wassermann, with two hun-
dred and twenty cases, which up to that time had been treated with anti-

toxine, showing a decided reduction in the death-rate. The results im-

proved steadily with the strength of the serum employed. By August,

1894, the beneficial results of the serum were considered sufficiently

established to warrant placing Behring's serum on sale. The new treat-

ment attracted but little notice until the Congress at Buda-Pesth in the

summer of 1894, where Roux presented a report of three hundred cases

treated at Paris under his supervision, with results so striking that the

interest of the entire medical profession was at once aroused. Since the

beginning of 1895 the serum treatment has been tested on a large scale

all over the world.

Regarding the nature of the antitoxine and its mode of action but

little is as yet definitely known. Two theories have been advanced : one,

that its action is a chemical one, directly neutralizing the toxine of diph-

theria ; the other, that its effect is rather a vital one, rendering the cells

tolerant of the diphtheria toxine. Without being in any sense germi-

cidal in its effect, the antitoxine produces a condition in the blood which

arrests the growth of the diphtheria bacillus and the membranous inflam-

mation which this excites.

Following the plan of Roux, the diphtheria antitoxine is produced at

the present time from the blood-serum of the horse. This is drawn into

sterilized vessels and preserved in small sterilized bottles, each of which is

designed to contain a sufficient quantity for a single dose. It is preserved

by the addition of carbolic acid (Behring), camphor (Roux, New York
Health Department, and others), or some other antiseptic. Properly pre-

pared, it will keep without deterioration for from three to six months;

but after one year it loses somewhat of its antitoxic properties, this

amounting, according to the experiments of Park, to perhaps one third

of its original strength. It should be keipt in a cool, dark place, and after

a bottle has been opened it should be used within a few days. The effort

to prepare and preserve the antitoxine in a dry form has not thus far been

very successful.

The strength of the serum is measured in antitoxine units, the unit

being an arbitrary one and representing the ability to neutralize a definite

quantity of diphtheria toxine. The improvements in the production of

the serum have thus far consisted in increasing its strength. Behring's
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normal serum as first used contained in each cubic centimetre (15 minims)

one antitoxine unit ; that sold as Behring's 'No. 3 contains 150 units

in each cubic centimetre. Several American manufacturers have now

placed on sale a serum containing 500 units in each cubic centimetre, and

have produced one containing 750 units in each cubic centimetre. There

may now be obtained also an " extra-potent " Behring's serum which con-

tains 500 units in each cubic centimetre. The stronger serum has been

produced by the use of stronger toxiues for animal injections, those at

present employed being many times stronger than those formerly regarded

as the strongest possible.

The concentration of the serum is of immense advantage, and has sim-

plified many things in connection with its administration. Horse-serum

being merely the vehicle of the antitoxine, and itself, it is believed, capable

of producing unpleasant effects when large quantities are injected, it is

desirable to administer the dose of antitoxine in the smallest amount of

serum possible. There seems now to be good evidence that the local dis-

comfort—oedema, pain, etc.—and also the various eruptions, which some-

times follow its use, have depended largely upon the amount of horse-

serum injected. AVith the concentrated serum now available, it is never

necessary to use more than 5 cubic centimetres (75 minims) for a single

dose, and usually but half this quantity. This does away with the neces-

sity for large and special syringes. The hypodermic syringe as made for

veterinary use, holding 5 cubic centimetres, answers every purpose, and

is, I think, to be preferred on account of the smaller size of the needle.

For nearly a year I have used no other instrument. The syringe should

be rinsed with alcohol immedicitely before using, and the needles should

always be boiled. Care should be taken that all air is expelled from the

syringe before the injection is made. The seat of injection is of com-

paratively little importance now that the dose of antitoxine can be given

in so small a volume. The cellular tissue of the abdomen or the thigh is

perhaps the best location. If a small needle is used, no application of

adhesive plaster is necessary; but the needle puncture should be covered

with the finger for a few moments.

Eules for accurate dosage in antitoxine are as yet impossible. It is

desirable to give in every case enough to neutralize the amount of diph-

theria toxine present in the blood, but we have no very exact means of

determining how much this is. It depends upon the virulence of the

bacilli—which may be judged by the severity of the attack and the extent

of the membrane—the time when the injection is made, and somewhat

upon the age of the patient. The general experience of the profession

thus far is, that for children over two years old the initial dose should be

from 1,500 to 2,000 units in all severe cases, including those of laryngeal

stenosis, this dose to be repeated in from twelve to sixteen hours if no

improvement is seen, and again in twenty-four hours if the course of the
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disease is unfavourable. The third dose is rarely necessary. Exceptional

cases of great severity, especially when seen late, should receive somewhat
larger doses than those mentioned—i. e., 3,000 units. Mild cases should

receive 1,000 units for the first injection, a second being rarely required.

For children under two years old, the initial dose in a severe case or one

of laryngeal stenosis should be 1,000 units, to be repeated as above indi-

cated; in a mild case, GOO units. The most concentrated serum is to be

preferred, and only that obtained from a reliable source should be used.

It is unfortunate that legal restrictions do not make it impossible for any

other to be sold. My own experience has been chiefly with the serum of

Behring and that of the New York Health Department, both of which

are absolutely reliable, as are also the serum of Mulford and that of Parke,

Davis & Co.

Not only must a sufficient dose be given, but, to be efficient, the anti-

toxine must be administered early in the disease before the diphtheria

toxines have done their work. The serum can not undo the serious dam-
age already done to the cells of the body, and this at the time of injection

may be so great that death will result. One who waits until his cases

have grown alarmingly worse under other treatment and gives but half

doses, will see little benefit from antitoxine. In very mild cases, with

older children, one may wait for the result of a bacteriological examination

where such examinations are possible, but never in a severe case and never

in a young child. In the group of severe cases should be placed every one

which at the first visit shows a pharyngeal exudate covering more than the

tonsils, also all cases with symptoms of laryngeal invasion, and all with an

exudate in the pharynx and a profuse nasal discharge. If in a doubtful

case twelve hours' observation shows that the membrane has spread from

its original seat, no further delay is admis,sible. Experiments have shown

that after a fatal dose of diphtheria toxine, an animal can usually be res-

cued if the antitoxine is administered within forty-eight hours, but rarely

after that time. In human diphtheria marked benefit usually follows in-

jections made as late as the third day ; but after three days have passed

little benefit is to be expected, although it occasionally follows even later

injections. On the other hand, in very severe or in malignant cases irre-

parable harm may be done by the disease during the first twenty-four

hours.

The local effects of the injection are a slight redness, pain, and usually

some transient oedema. General eruptions are seen in a considerable num-
ber of cases, from five to forty per cent according to various observers.

They are most frequent from the eighth to the twelfth day after injec-

tion, usually appearing in the form of an urticaria. Although in most

cases slight and transient, the body may be covered and the urticaria con-

tinue to be most annoying for several days. Various forms of erythema

have been occasionally observed, and in a few cases swelling of the joints.

04

\
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There appears to be a close connection between the amount of horse-

serum administered and the occurrence of these symptoms. They are

certainly much less frequent since the use of more concentrated anti-

toxine.

The effect upon the diphtheritic membrane is usually noticeable within

twenty-four hours ; it first stops spreading, and soon begins to soften and

loosen. The swelling of the mucous membrane subsides and the local

disease abates, very much after the manner seen when the disease runs

its usual course. The striking thing after the use of antitoxins is the

rapidity with which these changes take place, and the abrupt transition

from an advancing to a retrograde process. The evidence of the subsi-

dence of the inflammatory conditions in the larynx and trachea is quite as

marked as in the pharynx. The symptoms of stenosis, even when severe,

often diminish in a few hours and continue to improve, making operation

unnecessary in a very large number of cases where previously it seemed

inevitable. The membrane loosens rapidly in the larynx and trachea,

sometimes necessitating the frequent removal of the intubation tube,

where operation has been performed. It is the experience of McXaugh-

ton (Brooklyn), and of some other operators, that the tube is more fre-

quently coughed up after the use of antitoxine than formerly, jirobably

because of the rapid subsidence of the swelling. Improvement is also

shown by the cessation of the nasal discharge, the re-establishment of

nasal respiration, and the diminution in the swelling of the glands of

the neck.

The effect upon the constitutional symptoms is not less striking. In

favourable cases there is seen, often in twelve hours, a fall in temperature

and improvement in the pulse and in the nervous condition of the patient.

Sometimes the change in the general symptoms is seen earlier than in the

local conditions.

TJie limitations of antitoxine.—It is important that these should al-

ways be kept in miud. The serum must be given early, for if given late

it can not undo the mischief already done by the diphtheria toxine. Cases

of great severity have often passed the period when recovery was possible,

before the antitoxine is given. This period may in some cases be three

days, in others it may be less than twelve bonis. The tissues most sus-

ceptible to the diphtheria toxine are probably the nervous structures, the

heart, and the kidneys ; and the consequences of its action may be seen in

the production of nephritis, in sudden heart failure at the height of the

disease, or some form of post-diphtheritic paralysis, in spite of the fact

that antitoxine was given at a period early enough to avert death from

local disease in the larynx or bronchi. Again, antitoxine is of no value in

cases of streptococcus septicaemia. The early arrest of the inflammation

excited by the diphtheria bacillus is unfavourable to the spread of strepto-

coccus infection, yet sometimes the latter has gained such headway or is
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of such intensity as to involve almost the entire body. Against the phleg-

monous inflammation of the throat or the cellular tissue of the neck,

broncho-pneumonia, and nephritis, antitoxine is powerless; and just in

proportion to the severity of these inflammations are negative results

seen.

Real and alleged dangers from ayititoxine injections.—In the cases

where sudden death has followed antitoxine injections, the evidence that

antitoxine was the cause of death is not conclusive. That only three or

four alleged instances of this have occurred among the hundreds of thou-

sands of antitoxine injections which have now been made,. is sufflcient to

establish the fact that the serum itself is harmless. These rare accidents

have been attributed to the carbolic acid used to preserve the antitoxine,

to the injection of air,* to the shock from needle puncture, and to indi-

vidual idiosyncrasy.

Regarding the unfavourable effects upon the heart, the kidneys, and

the blood, attributed to antitoxine, they are to my mind not proved. In a

disease like diphtheria, where the heart and kidneys are so often and so

seriously affected, and where cardiac and renal symptoms in so many cases

are so suddenly manifested, it is impossible to say, even when such symp-

toms follow the injection of serum, that they are not due to the original

disease. They were seen with great frequency before antitoxine was heai'd

of. It is, however, not impossible that in a very young or delicate child

the sudden introduction into the circulation of such a large quantity of

horse-serum as was first used (i. e., 20 or 30 cubic centimetres) might in-

tensify existing cardiac or renal disturbance—a result not probable and I

think not reported with the concentrated serum now in use. Observa-

tions regarding the effect of the serum upon the blood were made by

Billings, Jr., upon twenty-nine cases of diphtheria. He found the re-

duction both in the hsemoglobin and the red cells to be much less than

the average found in cases of diphtheria of similar severity not treated

by the serum.

At the present time, after the serum has been in general use for nearly

two years, no evidence has been adduced as to its danger or injurious

effects which should deter any one from its use. Those which have been

reported are to be looked upon in the light of accidents for which the

antitoxine was probably not responsible.

The results with antitoxine iii hospital practice.—Guerard, in Bulletin

No. 3 of the Xew York Health Department, has collected reports of 9,893

cases treated with the serum, with an average mortality of 18-3 per cent.

Of these cases, 7,277, in which the mortality was 20 per cent, were re-

turned by 53 hospitals ; the reports from the same hospitals give as their

previous mortality an average of 443 per cent. The accompanying chart

* Seibert and Schwyzer, New York Medical Journal, May 30, 1896.
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(Fig. 166) shows the results obtained in the Children's Hospital, Berlin,

with and without the serum.

Fig. 166.—Chart showing the percentage mortality from diphtheria in the Children's Hospital,

Berlin, for three periods : a, a, for four years before the introduction of the serum ; b. o, for

the first year of the serum treatment ; c, c, for two months during that year when the supply
of serum' failed. (After Baginsky.)

The fact that during August and September of the first antitoxine

year, when the su|)ply of serum became exhausted, the death-rate rose at

once to nearly three times what it had been, and fell again when the serum

was again in use, is one of the most striking demonstrations yet published

in favour of the serum. Identical experiences are reported by Korte,

Heim, and Ganghofner, all showing that the results were not explained

by a milder form of the disease, for when antitoxine was omitted the same

mortality prevailed as had been formerly observed.

Results in private practice.—The largest number of cases from this

source has been brought together in the Collective Investigation made by

the American Pjediatric Society.* This embraces 5,794 returned by 615

physicians from 114 cities and towns in America, with an average mortal-

ity of 12"3 per cent. But in this report is included every case returned

in which the serum was given, many of which were moribund at the time

of injection, the serum being used only to gratify parents. If these cases

and those dying within twenty-four hours after the first injection be

excluded, there remain 5,576 cases, with a mortality of "SS per cent. Of

4,120 injected during the first three days the mortality was 7"3 per cent,

or, excluding moribund cases and those dying twenty-four hours after the

Archives of Paediatrics, July, 1896.
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first injection, but 4-8 per cent. The diagnosis of diphtheria was con-

firmed by a bacteriological examination in 83 per cent of these cases ; in

the remainder it rested upon the clinical symptoms.

Influence of the serum upon the diplitlieria mortality in cities.—If

Behring's antitoxine is the specific remedy for diphtheria that it is

claimed to be, its general use should produce a decided fall in the actual

mortality from diphtheria. We will take the figures from four large

cities—New York, Berlin, Paris, and Chicago; from the first three we
have full reports not only of the antitoxine period, but of several years

preceding.

In the city of Paris, during the six years preceding the use of antitox-

ine (1889 to 1894 inclusive), the average number of deaths from diph-

theria and croup was 1,518 ; the minimum number was 1,009, this being

in 1894, during the last four months of which antitoxine was in general

use. During the first year of antitoxine (1895) the number of deaths fell

to 443, or considerably less than one half the mortality of any previous

year during the period considered.

The following table gives the number of deaths per month for the first

three months of the six years before, and the two years after the introduc-

tion of the serum :

*

City.
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and that in October the daily death-rate was 8-1 a day, as against 5*5 the

previous year. The epidemic of diphtheria at this time had attained such

proportions in the city that the question of closing all the public schools

was considered. In the latter part of October the Health Department
brought antitoxine into general use by establishing sixty stations through-

out the city where it could be obtained, and organizing a special corps of

physicians to visit the diphtheria cases. One of these was sent to every

case in a tenement house, and the serum injected unless refused by the

parents. The effect upon this daily death-rate is graphically shown in

the chart. Of 1,4G8 cases treated by the inspectors, the mortality was
but 6-4 per cent ; and of 1,112 cases injected during the first three days,

but 2-5 per cent.
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jected on the fourth day the mortality was 20-7 per cent; and of 690

injected later than the fourth day it was 35'3 per cent. The figures

are from private practice. The statistics from diphtheria hospitals show

approximately the same variation, but the percentages are all slightly

higher.

It has been the experience of nearly every one, that the greatest reduc-

tion in mortality is seen in the youngest patients. In the above report

the mortality of 867 cases two years old and under, was 23-3 per cent;

while, excluding moribund cases and those dying within twenty-four hours

of the first injection, it was only 19-2 per cent. There are two factors in

this great reduction from former figures. These infants are patients for

whom often little or nothing could be done by local treatment, and in

whom broncho-pneumonia was almost certain to follow the invasion of

the larynx. The serum enables us largely to dispense with local treat-

ment, and when used early in the great majority of cases it prevents the

extension of membrane below the larynx.

The results in laryyigeal cases.—The allegation that the favourable re-

sults obtained with the serum are to be explained by the mildness of the

disease can not be applied to diphtheria of the larynx. These cases are not

mild, nor do they tend to spontaneous recovery ; furthermore, the results

obtained both by intubation and tracheotomy without antitoxine are well

known. Laryngeal diphtheria therefore furnishes the crucial test of the

serum treatment. The benefits of the serum are seen, first, in the num-

ber of cases that recover without operation ; secondly, in the percentage

of recoveries in operative cases ; thirdly, in the shortening of the time that

the tube is necessary.

It is not yet possible to give exact figures regarding the proportion

of laryngeal cases that recover without operation. Baginsky found that

during the two months in which the serum treatment was interrupted in

the Childrens' Hospital in Berlin, because the supply was exhausted, the

proportion of cases requiring operation was 55 '2 per cent, while with the

serum, during the period immediately preceding and following this, it

was only 18-1 per cent. This is to be explained partly by the fact that by

the early use of the antitoxine the larynx less frequently became involved,

and partly by the number of laryngeal cases recovering without opei-a-

tion.

In the Paediatric Society's report there were 1,256 laryngeal cases, of

which 554 recovered without operation. Welch's paper* contains figures

from seven European observers with reference to this point, Avho together

report in 401 laryngeal cases, 27-2 per cent of recoveries without opera-

tion. The improvement in the results of operated cases are even more

striking

:

* Transactions of the Association of American Physicians, 1895.
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Results from Inttibation ivith and without Antitoxine.

Source.

Ranke, European hospitals

Welch, European hospitals

McNaughton and Maddren, private prac-

tice in America
American Pajdiatric Society's Report, pri-

vate practice in America
Dillon Brown, private practice, with calo-

mel fumigations
Reports of operators with experience of 10

cases or more, in American Pa?diatric

Society's Report

Cases.

1,445

343

5,346

533

279

280

Mortality.

63-5
29-8

69-4

25-9

49-4

23-2

Without antitoxine.

With

Without

With

Without

With

O'Dwyer says of his last 100 operations, that the first 70 without

the serum gave a mortality of 73 per cent, the last 30 with the serum a

mortality of 33-3 per cent. McNaughton says that in his last 72 opera-

tions without serum the mortality was 66-G per cent ; the first 72 with

serum, 33-3 per cent.

It is useless to multiply evidence, for from all parts of the world the

testimony is the same, that the mortality in cases of laryngeal diphtheria

requiring operation has been reduced at least one half by the introduction

of serum. This marked improvement is due to two causes : the serum

shortens very materially the length of time it is necessary to wear the

tube ; and, what is far more important, it prevents the extension of the

membrane downward into the trachea and bronchi, in this way removing

in great measure the danger of broncho-pneumonia.

The results from tracheotomy have likewise been greatly improved by

the serum, although not to the same degree as those from intubation. A
collection of 23,941 tracheotomies for croup by Prescott and Goodthwait*

gives a mortality of 71-3 per cent. Of 873 tracheotomies with serum f

the mortality was 40-9 per cent. It is now generally conceded, not only

in America but all over the continent of Europe, that as a primary opera-

tion intubation should always be performed, tracheotomy being reserved

for the rare cases in which intubation has failed to relieve the stenosis.

Siunmary.—1. Behring's antitoxine is a specific remedy for experi-

mental diphtheria dn animals.

2. Experience is now sufficient to justify the statement that it is so in

man, and just in the degree to which we can fulfil the conditions which

are essential in experimental diphtheria.

3. These conditions are, that the serum must be administered early

—

usually within forty-eight and certainly within seventy-two hours—that

the dose be adequate, and the case be one of pure diphtheria.

* Gillet, Sero-therapie, Paris, 1895. •

f Guerard's collection, in New York Health Board Bulletin.
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4. Experience shows the serum to be much less eflBcacious in cases of

so-called mixed infection or septic diphtheria, and that it is valueless in

membranous inflammations which are due to streptococci—i. e., pseudo-

diphtheria.

5. The serum itself is essentially harmless both when injected in

healthy persons for immunization, or in those suffering from diphtheria.

Serious symptoms following injections are so exceedingly rare that they

must be attributed to other causes,

G. Unpleasant symptoms, rashes, etc., have a close relation to the

volume of serum injected, and with the concentrated preparations now

available they have become much less frequent.

7. In a young child the serum should be injected upon a clinical diag-

nosis of diphtheria without waiting for a bacteriological confirmation.

8. In older children one may wait for this in a mild case, but never in

a severe one, particularly a laryngeal case.

9. For all cases, but especially for young children, the most concen-

trated preparation of antitoxine which can be obtained should be employed.

10. From the most trustworthy statistics which are now available, it

appears that the actual mortality from diphtheria (including membranous

croup) has been reduced at least one half by the general adoption of the

serum treatment ; and

11. That in cases injected during the first two days the mortality is

less than five per cent.

12. The evidence is conclusive that in laryngeal diphtheria the serum

in sufficient doses largely prevents the extension of membrane into the

trachea and bronchi, and thus prevents broncho-pneumonia.

13. There are not yet sufficient data at hand to enable one to state to

what degree the heart, the kidneys, and the nervous system are protected

by the serum. It is, however, certain, that to insure protection of the

nervous system, tlie injection must be made very early.

14. While much still remains to be learned regarding immunization,

present knowledge justifies the statement that for a period—approximately

a month—the protection conferred is practically complete. Immunizing

doses should therefore be given to every child in an infected household or

institution.

15. Gratifying as were the earlier results with the serum treatment,

they have been Constantly improving, and there is every reason to believe

that, with larger experience both in its preparation and its use, still better

results will yet be reached. Certainly there is no remedy for any disease

that has more testimony in its favour than has now antitoxine for diph-

theria.

Other treatment in connection tcith antitoxine.—In the mild cases

nothing else is required except to keep the child in bed and to continue a

fluid diet. In the severe cases, heart stimulants, especially alcohol and
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strychnine, are to be used as formerly, according to the condition of the

pulse. Nasal injections of bland fluids, either a warm salt solution or five-

per-cent boric acid, should be used every three or four hours in severe

nasal or naso-pharyngeal cases, unless the child is very young or intract-

able, but if he struggles much against them more harm than good is

likely to result from their continuance. The mouth should be kept clean

by the use of an antiseptic mouth-wash, such as Seller's solution, or, in

the case of older children, by a gargle of bichloride 1 to 10,000. A fluid

diet, careful nursing, and absolute quiet are the only other measures that

can be regarded as essential. The use of strong antiseptic or caustic

applications, whether by the spray, swab, or syringe, for the purpose of

controlling the local disease, should be entirely omitted. The heart and

the kidneys should be watched in all cases, not only during the disease

but for some time after it.

Convalescence.—After a severe attack of diphtheria convalescence is

always slow on account of the anaemia and the depressing effects of the

disease. Patients should invariably be kept in bed for at least a week

after the throat has cleared, and longer if any tendency to cardiac weak-

ness is seen. The pulse should be carefully watched, and irregularity,

intermission, dicrotism, or a weak first sound of the heart, should make
one apprehensive. An abnormally slow pulse may be more serious than

one which is rapid. Under such circumstances the patient should be kept

recumbent and absolutely quiet, since sudden and even fatal syncope may
be the result of the violation of these rules.

The extreme degree of ansemia requires that iron be given for a con-

siderable time during convalescence, to be followed by cod-liver oil, wine,

and other tonics.

Great difficulty is occasionally experienced in getting rid of the bacilli

in the throat. Inasmuch as it is now generally made a condition of re-

lease from quarantine that the throat shall have been shown by cultures to

be free from bacilli, this becomes a matter of much importance. The
tonsillar crypts and the adenoid tissue of the rhino-pharynx are the places

where bacilli are likely to remain. The most efficient means appears to

be, to syringe the nose four or five times daily with a solution of bichloride,

1 to 5,000, to which one eighth glycerin has been added, and to use the

same solution as a gargle. For children under four years old a simple

salt solution, or a dilute Dobell's solution, should be substituted and the

gargle omitted.
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PSEUDO-DIPHTHERIA.

Synonyms: False diphtheria, streptococcus diphtheria, scarlatinal diphtheria,

diphtheroid inflammation, croupous tonsillitis.

At the present time there are included under the term pseudo-diph-

theria all inflammations of the throat and upper air passages character-

ized by the production of a false membrane, in which the Loeffler bacil-

lus is not found. When these inflammations are primary they are rarely

serious ; but when they complicate scarlet fever or measles they may be

very severe, and frequently prove fatal.

Frequency.—Xumerical statements regarding the relative frequency of

this disease and true diphtheria signify very little, because of the varia-

ble conditions under which observations have been made. From the in-

vestigations of Park, Baginsky, Martin, Morse, and others, it would appear

that in from twenty-five to thirty-five per cent of the cases formerly

sent to hospitals with a clinical diagnosis of diphtheria, the disease was

pseudo-diphtheria. Most, of these were mild, and were then regarded

by many physicians as simply cases of tonsillitis, the exceptions being

those which were secondary to scarlet fever or measles.

Of the membranous inflammations occurring in the diseases just men-

tioned, the great majority are examples of pseudo-diphtheria. Of seven

cases of membranous angina in measles and three in scarlet fever, studied

by Prudden, all were proven to be pseudo-diphtheria; of nineteen occur-

ring with scarlatina, studied by Park, only two were found to be true

diphtheria; and of sixteen occurring with scarlet fever and three with

measles, studied by Booker, none were true diphtheria. The observa-

tions made along the same lines by Sorenson, Wurtz and Bourges and

others have confirmed the results obtained upon this side of the Atlantic.

It has been the general experience of all writers that when it compli-

cates the diseases mentioned, pseudo-diphtheria occtirs, as a rule, at

the height of the primary disease, sometimes preceding the eruption,

while true diphtheria more often occurs later, even during convalescence.

Etiology.—As was first shown by Prudden in 1888, and abundantly

confirmed by others since that time, tliis inflammation is usually due to

the streptococcus pyogenes; it may be found alone, or associated with

the staphylococcus aureus or albus, and occasionally the staphylococcus

may be found alone.

The streptococcus is very frequently found in the throats of healthy

persons, particularly at certain seasons in cities, and in children who live in

tenements or who are inmates of hospitals or other institutions. The local

conditions in the mucous membranes during an attack of measles, scarlet

fever, and other infectious diseases, are especially favourable for the devel-
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opment of these germs, which at such times are very often preseut in great
* numbers even when no membrane is seen.

Bad drainage and sewer-gas poisoning are other conditions with which

this form of sore throat often exists, and a predisposition is afforded by

unhygienic surroundings of any description. From the fact that the

streptococcus is so widely distributed, attacks of pseudo-diphtheria may
occur in any place and at any time, irrespective of epidemic influences or

even the occurrence of other cases.

To what degree these cases are to be regarded as communicable, and

what precautions regarding isolation and disinfection are required, are

questions of much importance. The most extensive investigations upon
these points are those made by the New York Health Department* As a

result of observations upon 450 cases which were followed, the conclusion

was reached that the disease was so slightly contagious (if at all), and

usually so mild, that strict isolation and subsequent disinfection were un-

necessary. Of 113 cases occurring in 100 families, in only 14 was there a

history of exposure to a similar case ; and in only 9 was there another case

in the same family. In many of the latter, a common origin appeared

more probable than that one case was derived from another.

At the present time the general opinion of the profession seems to be

that these cases are to a slight degree communicable, to be compared in

this respect to ordinary catarrhal colds or possibly to pneumonia. They

are probably more contagious in the presence of the poison of scarlet fever

or measles.

Lesions.—In the primary cases the membrane is generally con-

fined to the tonsils or is chiefly thei'e, there being only small deposits

elsewhere. In the secondary cases, the entire pharynx may be covered and

the disease may extend to the nose, the mouth, the middle ear, and occa-

sionally to the larynx, trachea, and bronchi.

The structure of the membrane resembles that of true di^Dhtheria,

and it is impossible by a microscopical examination alone alwaj's to

separate the two diseases. In many cases the membrane is softer, more

friable, and contains a relatively larger number of cells than does that of

true diphtheria, but the structure of the latter varies so much that it is

not safe to draw any positive conclusions.

In the mild cases the inflammation of the mucous membrane is a

superficial one and the false membrane is not very adherent. In the

severe cases, chiefly the secondary ones, the process extends much deeper.

There are usually seen only congestion, oedema, and cell infiltration, but

deep suppuration, and even extensive necrosis may take place. This usu-

ally occurs in the tonsils, palate, uvula, or epiglottis ; but it may extend

to the tissues of the pharynx and into the cellular tissue of the neck. The

* Scientific Bulletin, No. 1.
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lymph uodes are swollen in all the severe cases, and often the inflamma-

tion ends in suppuration.

The streptococci are found in the false membrane, in the underlying

mucous membrane, in the lymph spaces and in the lymph nodes. In the

most severe cases there are present the lesions of a general streptococcus

infection. The blood swarms with these germs, and they may set up in-

flammations in any of the organs, but especially in the lungs and the

kidneys, less frequently the serous membranes. Small foci of suppura-

tion may be found in any of the viscera.

Symptoms.—1. The primary cases.—The onset is usually sudden, with

well-marked symptoms : there are frequently chilly sensations, headache,

vomiting, general pains, and in most cases the child complains of soreness

of the throat and pain on swallowing. There are first seen a general red-

ness and swelling of the tonsils, sometimes of the entire pharynx ; shortly

afterward membranous patches appear upon the tonsils. These vary

greatly in appearance. In colour they are yellow or gray, often changing

later to a dirty-olive tint. (Plate XVII, c.) The membrane seems loose-

ly attached and can frequently be wiped off with a swab. It is soft and

friable, very rarely thick, firm, or tenacious. It is often irregular in its

outline, which is not sharply defined. The membrane usually remains

but three or four days and disappears rapidly. As a rule, it is limited to

the tonsils, and does not spread after it first forms. Occasionally, how-

ever, small patches are also seen upon the fauces or the pharynx. The

oedema and other evidences of inflammation in the throat are usually

more marked than in true diphtheria, and the swelling of the lymph

nodes behind the jaw is slight. The constitutional symptoms are gener-

ally more severe during the first two days, and the temperature may be

103° or 104° F., but by the third day it falls, and most of the symptoms

subside. It is rare for the disease to extend either to the nose or the

larynx. Generally there are no complications and no sequels.

2. The secondary cases.—Some of these are mild, and do not differ

from those just described, but most of the severe cases are included in this

group. The clinical picture of the latter is that of scarlatina anginosa,

as given by the older writers, and it does not differ in any essential par-

ticulars from the septic form of true diphtheria (page 9G9). The local

symptoms are those of severe pharyngeal diphtheria, and the constitu-

tional symptoms those of septicaemia.

When the disease complicates scarlet fever, the symptoms may precede

the eruption, but they usually begin at the height of the primary fever—i. e.,

from the second to the fourth day—and gradually increase in severity,

reaching their maximum from the fifth to the eighth day of the disease.

In measles the throat symptoms are somewhat later ; they begin at the

height of the primary fever, and often increase while the eruption fades.

In nearly all severe scarlatinal cases the disease involves the nose and the
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middle ear. In measles both these complications are less frequent, but

there is a much greater tendency to involve the larynx, and if the larynx

in a young child the process is almost invariably complicated by broncho-

pneumonia. In some cases the larynx is invaded when there is no mem-
brane in the pharynx ; but this is very infrequent, unless the disease is true

diphtheria. Catarrhal laryngitis in a young child may produce symptoms

which are practically identical with those of the membranous form, and

there is little doubt that many cases complicating measles in which the

latter diagnosis is made are really examples of catarrhal laryngitis, par-

ticularly if no membrane is visible in the throat.

Secondary cases as a class are characterized by high temperature (Fig-

169), rapid, feeble pulse, great prostration, and delirium, apathy or stupor,

and often albuminuria. In fatal cases death usually occurs at the height

of the disease, from asthenia, broncho-pneumonia, or nephritis, sometimes

Fig. 169.—Pseudo-diphtheria followincr measles. The chart hecrins at the time of the full erup-

tion in a severe case of measles. 'On third day temperature fell, with fading eruption, and
child seemed convalescent. With secondary rise in temperature, the tonsils, which before

had been only red, showed membranous patches, the exudation rapidly spreading until the

entire pharynx was covered; throat symptoms very severe, with great swelling of cervical

glands, but' the membrane did not extend beyond the pharynx. From sixth to twelfth day

a most profound septicffimia, so that life was despaired of The patient was a vigorous child,

and, escaping both nephritis and pneumonia, made a good recovery. Convalescence quite

rapid; no sequelfB. Repeated cultures were made from the throat, but all showed only

streptococci. Patient a girl four years old. Case observed in private practice.

from laryngitis. If none of these complications develop, patients may

withstand the toxic symptoms even when they are very severe. If the at-

tack terminates in recovery, the local disease follows very much the same

course as in diphtheria. The subsequent anaemia is, however, less severe,

and none of the dangers of convalescence connected with cardiac or respi-

ratory paralysis are present.

There may be in connection with the local process in the throat, deep

sloughing of the tonsils or adjacent structures, suppuration of the lym-
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phatic glands or in the cellular tissue of the neok, oeeasionallj" followed by

serious hgemorrhage. However, all these complications are rare, and if the

patient survives the danger of the acute stage of the disease, he usually

recovers.

Diagnosis.—The clinical features which distinguish pseudo-diphtheria

from true diphtheria have already been considered (page 974). It is im-

possible in any case to be certain of the diagnosis except by cultures ; for,

although by clinical symptoms alone one may in the great majority of

cases be certain that a given case is one of true diphtheria, to say that any

membranous inflammation of the throat is not diphtheria, is impossible.

The bacteriologists have taught us to be cautious in pronouncing too

positively upon even the mild cases, as it has been clearly shown that

some of them may be caused by the most virulent of diphtheria bacilli

(page 965).

In the secondary cases the diagnosis by clinical symptoms is more

accurate. A membrane which appears in the throat early in the course

of measles or scarlet fever, or at the height of the primary disease, is due

to the streptococcus in at least four cases out of five ; while one which

develops late or after the primary fever has subsided, is generally due to

the diphtheria bacillus.

Prognosis.—There is no more striking contrast between true and

pseudo-diphtheria than in their mortality when they are seen side by side.

Of 117 primary cases of pseudo-diphtheria observed by Park in the Willard

Parker Hospital, Xew York, the mortality was 3-5 per cent ; of 127 cases of

true diphtheria seen in the same institution at the same time, the mortality

was 34"o per cent. In a group of 154 hospital cases reported by Baginsky,

there were 118 of true diphtheria, with a mortality of 38-2 per cent, and

34 cases of primary pseudo-diphtheria, with a mortality of 5-5 per cent.

From the same hospital, Philip has published a report upon 376 cases:

332 of these were true diphtheria, with a mortality of 37 per cent ; 31 were

cases of primary pseudo-diphtheria, with no mortality. The Bulletin of

the New York Health Department contains a report upon 324 cases of

pseudo-diphtheria in children, with a mortality of 9, or 2-8 per cent; 4 of

the fatal cases complicated scarlet fever ; of the primary cases, the mor-

tality was but 1-5 per cent. These were not hospital cases. The larynx

is very seldom involved in primary cases, and unless this occurs, they

nearly always recover. From the above data the deduction seems war-

ranted that in a child previously healthy, primary pseudo-diphtheria is

not a serious disease.

Turning now to the secondary cases, we find a very different state of

things. Large statistics are not yet available, but from those already

published it would appear that the usual mortality of pseudo-diphtheria,

when it is secondary to scarlet fever and measles, is from 20 to 40 per cent.

However, when these diseases prevail epidemically in institutions for
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young children, the mortality not infrequently reaches 70 or 80 per cent.

Under such conditions the cases complicating measles give, as a rule, a

higher mortality than those complicating scarlet fever.

Prophylaxis.—In primary cases strict quarantine is unnecessary after

the question of diagnosis has been settled. However, in private practice,

healthy children should be excluded from the sick-room during acute

symptoms. Cases of pseudo-diphtheria occurring in measles or scarlet

fever should certainly be separated from uncomplicated cases. By way of

prevention, something can be done in these diseases by keeping both nose

and throat as clean as possible during every severe attack, by the use of

an antiseptic mouth-wash or gargle, and by a nasal spray or even nasal

syringing. For young children only weak solutions should be employed,

such as a diluted Dobell's or Seller's solution, 1 : 10,000 bichloride, or a one-

per-cent solution of boric acid. For those who are older, stronger solutions

may be used, especially as a gargle.

Treatment.—Every child with a membranous patch on its throat re-

quires close watching. If the child is young— i. e., under ten years old

—

the diphtheria antitoxine should be administered, pending the result of

a bacteriological examination. The primary cases require only the treat-

ment of attack of tonsillitis; the child should be put to bed, the bowels

freely opened, and the diet should be light and fluid. If old enough

he should gargle five or six times a day with some one of the solutions

mentioned above ; but with younger children it is not worth while to per-

sist in any attempts at local treatment, unless the case is manifestly pro-

gressing unfavourably, when the treatment should be the same as in the

secondary cases.

The occurrence of a patch upon the tonsil of a child with scarlet fever

or measles should be the signal for beginning active local treatment. If the

child is old enough so that it can be done without force, the tonsils should

be touched three times a day w'ith a solution of bichloride, 1 : 500, with a

swab, and a gargle should be used every hour during the day, of 1 : 5,000

bichloride, or a saturated solution of boric acid. If there is a nasal dis-

charge, the nose should be syringed with a bland solution, as in true diph-

theria (page 987). In a younger child forcible swabbing is a very doubt-

ful expedient. It is usually better to content one's self with syringing

both the nose and the mouth with bland solutions. The frequency with

which these measures are used will depend upon the severity of the case.

The treatment of these cases by the " streptococcus antitoxine " has not

yet reached a point where it is to be recommended.

In the general management of these cases, feeding, stimulants, etc., the

same plan is to be followed as in diphtheria.

65
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CHAPTER IX.

TYPHOID FEVER.

Typhoid fever is an acute infectious disease due to a specific germ

—

Eberth's bacillus—which is abundantly present in the intestinal discharges

of affected persons. It is very rare in infancy, but is not infrequent in

childhood. As compared with the same disease in adults, the typhoid

of childhood is characterized by its shorter duration, milder course, the

infrequency of serious complications, and its low mortality.

Etiology.—Age.—I have never seen typhoid fever in a child under

two years old, and I believe it to be very rare, although undoubted cases

have been reported even during the first year. Murchison records one only

six months old, and Ogle another four and a half months old, the diag-

nosis being confirmed by autopsy in both instances. No case of typhoid

was seen in the New York Infant Asylum during my eight years' service

there, about ten thousand cases of illness having been treated during the

period, and over seven hundred autopsies made. In seven years but one

case was admitted to the Babies' Hospital, this being in a child over two

years old. In over two thousand autopsies—chiefly upon children under

two years old—made at the New York Foundling Asylum, Northrup did

not meet with a single case of typhoid, nor was one known to have oc-

curred in that institution for twenty years. The exceptional cases in

infancy have almost invariably been observed in general epidemics. In

an epidemic in Montclair, N. J., in 1894, 115 persons were attacked, 3

of these being under two years old. In a severe epidemic in Stamford,

Conn., in 1895, 406 persons were attacked, 4 being children under two

years old.

After the second year typhoid is by no means rare, but it is not until

after the fifth year that it can be said to occur frequently. The following

figures, embracing groups of cases reported by eight writers, represent

perhaps as well as statistics can the relative frequency with which the

disease is seen at the different ages : Of 970 cases, 8 per cent occurred

under five years, 42 per cent between five and ten years, and 50 per cent

between ten and fifteen years.

Typhoid is almost invariably contracted by drinking water or milk

which contains the germs of the disease. It is not within the scope of

this article to discuss the manifold ways in which this may occur.

The epidemics of Montclair and Stamford, already referred to, were

definitely traced to infected milk. The infrequency of typhoid in in-

fants is explained, in part at least, by the fact that most of the water

and a large part of the milk taken have previously been boiled, or at
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least heated. In cases where the period of incubation could be deter-

mined with something approaching accuracy, this has varied between five

days and three weeks.

Lesions.—Typhoid in young children is so seldom fatal that oppor-

tunities for a study of the lesions have been limited. In a general way the

lesions resemble those of adults except in severity. There is acute

swelling of Peyer's patches, especially in the lower ileum, and of the soli-

tary follicles of the small intestine and the colon, which may be followed

by ulceration. There are frequently present the evidences of a mild catar-

rhal enteritis. The mesenteric glands are swollen and the spleen is enlarged

and soft.

The intestinal lesions are, as a rule, much less severe than in adults;

in a considerable number of the cases this process does not go on to ulcera-

tion ; and when ulcers form they are seldom large or deep, and perforation

is very rare. Montmollin gives the following facts concerning 23 autop-

sies, most of them, however, being in children over eight years old : ulcers

were present in 17 cases ; they were situated in the lower ileum in 16,

and in 10 they were only there ; in the ascending colon in 9, and only

there in one case ; in one other case they were in the transverse colon,

and in another they extended to the sigmoid flexure
;
perforation oc-

curred in 3 cases, in every instance in the lower ileum. In 35 autopsies

by Reimer, ulcers were noted in 20, and in 2 there was perforation. The
autopsies made upon young children show even less severe intestinal lesions

than those mentioned. In fact, some cases in which the clinical diagnosis

was beyond question, have shown only moderate redness and swelling of

Peyer's patches, the solitary follicles and the mesenteric lymph nodes,

—

lesions which are exceedingly frequent in cases of simple diarrhoea,

as my own experience has abundantly demonstrated. It should be empha-

sized that in a doubtful case such post-mortem findings do not establish

the diagnosis of typhoid. Indeed, they prove nothing unless cultures

from the intestinal contents, the mesenteric glands, or other organs, show
the typhoid bacillus. From a consideration of the clinical course of the

disease, it seems very probable that in a large proportion of the cases which

recover, ulceration does not take place. Enlargement of the spleen is prac-

tically constant. The degenerative changes in the heart, the kidneys, and
the liver are much less frequent and generally less severe than in adults.

The lesions of other organs will be considered under Complications.

Symptoms.—The peculiar features of typhoid in early life are seen only

in children under ten years old ; for after this time the disease does not

differ essentially from the adult type. In brief, the typhoid of early child-

hood may be characterized as a fever more often with nervous symptoms,
than with intestinal symptoms.

Onset.—A sudden onset with well-marked symptoms—fever, pi-ostration,

vomiting, etc.—is not uncommon ; in fact, it is quite as frequently seen as
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the insidious beginning with lassitude, headache, coated tongue, anorexia,

and gradual rise in temperature. In cases developing abruptly it often

appears as if an acute indigestion had been the means of precipitating the

attack. The most frequent initial symptom is vomiting ; a chill is rare.

I have once known the disease to be ushered in by convulsions, but this

is very exceptional. Epistaxis occurs as an early symptom rather less fre-

quently than in adults.

Condition of the boivels.—There is no constant relation between the

severity of the intestinal lesions and the condition of the bowels. Taking

large groups of cases together, diarrhoea is present in about half the num-

ber. Morse's* observations, however, upon children under ten years old

showed that constipation was present in two thirds, and diarrhoea in only

one third of the cases. The diarrhoea is rarely profuse, from two to four

discharges a day being the average. The appearance of the stools is sel-

dom characteristic ; they are usually thin and fluid, often containing mu-

cus. Constipation may be present at the beginning only, or it may persist

throughout the attack. Tympanites is generally moderate in degree, and

is often entirely absent ; it usually accompanies constipation. Marked

iliac tenderness and gurgling are infrequent.

Sjjleen.—By the end of the first week this is almost invariably found

to be enlarged to a sufficient degree to be recognised by palpation (page

832), unless a satisfactory examination can not be made owing to the

presence of tympanites or the extreme irritability of the childo Usually

the spleen extends but an inch or an inch and a half below the ribs, but at

times it may be three inches or more. Swelling of the spleen is an impor-

tant symptom not only for diagnosis, but also for prognosis ; its persistence

always indicates that the disease is not at an end even though the tem-

perature has reached the normal, and a relapse should be expected.

Eruption.—It is the experience of nearly all who have seen much of

typhoid in children that the eruption is less constant, less abundant, and

less characteristic than in adults. Of 670 cases in Morse's collection, it

was noted in but 60 per cent. The typical eruption consists of small,

scattered, rose-coloured spots, which appear chiefly or solely upon the

abdomen at the beginning of the second week. They come in successive

crops, each one of which generally lasts three days, the whole duration

of the eruption being about a week. The eruption reappears in most

cases in which Relapses occur.

Prostration., emaciation, etc.—As a rule the prostration is quite suffi-

cient to keep a child in bed after the first few days. The general weak-

ness after this time is in direct proportion to the height of the tempera-

* Typhoid Fever in Childhood, with an Analysis of 284 Cases ; Boston Medical and

Surgical Journal, February 27, 1896. In this article, to which I am indebted for many

statistics, will be found quite a full bibliography of the subject.
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ture. Loss of flesh is steady and usually marked ; and in a prolonged

attack there is marked emaciation.

Temperature.—In the cases with a gradual onset, the typical tempera-

ture curve is one which rises steadily for from two to seven days, fluctuates

within the limits of one to three degrees during the second week, and
steadily declines during the third week, reaching the normal on the aver-

age at the end of the third week. In cases with an abrupt onset, the tem-
perature rises at once to from 102-5° to 105° F,, but subsequently may
run the same course as in the first group.

The following are the most important variations from the temperature

curve of adults : The initial rise is much more frequently rapid ; during

the second week the re-

mittent character is less

marked, this probably de-

pending upon the fact that

ulceration is less frequent

and less extensive ; the aver-

age duration is shorter. In

young children the propor-

tion of cases in which the

fever lasts only from eight

to fourteen days is quite

large (Fig. 170). In Wol-

berg's * 277 cases, the dura-

tion of the fever was four-

teen days, or less in 70 per

cent of the cases, and eight days or less in 2*8 per cent. Of this series,

60 per cent of the children were eight years old or under. In a series

of 295 cases reported by Montmollin, most of which were in children

over eight years old, the disease lasted over three weeks in 30 per cent.

The same peculiarity is brought out by Morse's figures: not counting

relapses, the average duration of 75 cases under ten years old was 19-3

days; of 202 cases from ten to fifteen years old, it was 22-6 days. After

the age of ten years the type of the fever is much like that seen in

adults. The maximum temperature in the mild cases is 103° or 104° F.

;

in the severe ones it often reaches 105° or 106° F., but rarely goes

above this point. The range is usually higher than in adult cases of

the same severity. Typhoid is about the only disease where the tempera-

ture runs higher in older than in younger children. At the beginning of

convalescence a subnormal temperature is very frequent, and by many
writers is considered to be the rule. A secondary rise is most frequently

due to errors in diet, but may occur from the development of complies-
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A sudden fall indicates either perforation or intestinal hfemor-

1012

tions.

rhage.

Relapses are not infrequent; they were present in 11 per cent of 284

cases reported by Morse, and in 8'4 per cent of 533 cases collected by him.

They follow about the same course as in adults. The interval between the

attacks varies from two days to two weeks. The relapse is usually shorter

than the primary fever, but is characterized by a reappearance of the erup-

tion and most of the previous symptoms (Fig. 171).
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rhage ; while in 204 cases between ten and fifteen years it was seen in 9

cases. Tlie most frequent time of its occurrence is toward the end of the

second week. Montmollin reports 14' cases of haemorrhage, with 4 deaths

;

in Morse's 9 cases there were 5 deaths.

Intestinal perforation.—This is even more rare than haemorrhage. In

1,028 collected cases, this accident occurred but twelve times, or in 1-1

per cent. Eight of these proved fatal. Perforation is indicated by a sud-

den fall in the temperature, with collapse ; usually there is vomiting and
the rapid development of tympanites. The infrequency of both perfora-

tion and hemorrhage is explained by the superficial character of the in-

testinal lesions and the absence of deep ulceration.

Complications and Sequelae.—The complications of typhoid in early

life are infrequent and usually mild. Bronchitis is present in most of the

severe cases. Pneumonia was noted in 9 per cent of seven hundred

cases, reported by various authors. Both serous and purulent effusions

into the chest are occasionally seen, and less frequently abscess of the lung.

Gangrene of the lung, and severe inflammation or ulceration of the larynx

are extremely rare.

A small amount of albumin is found in the urine in most of the severe

cases at the height of the disease, but a marked degree of nephritis is in-

frequent. It was seen but three times in 295 cases reported by Mont-

mollin.

Complications referable to the nervous system are not very 'frequent,

but are of much interest. Meningitis is extremely rare. Morse has col-

lected twenty-one cases of aphasia, in two of which it was clearly due to

embolism ; in the remainder, however, it apparently was not dependent

upon any organic lesion. In two thirds of the cases it came on during

convalescence, and in nearly all complete recovery occurred after an aver-

age duration of three weeks. Aphasia usually followed a severe type of

the disease, and in most of the cases was not accompanied by any other

paralysis or by mental disturbance. Insanity is a rare sequel of typhoid in

children, the usual type being acute mania. Adams (Washington) has

recently reported two examples of this, both terminating in recovery.

Chorea is not an infrequent sequel, and is seen rather oftener than after

the other infectious diseases. In most of the series of reported cases no

mention is made of multiple neuritis as a sequel of typhoid, but it is cer-

tainly not very rare.

Otitis is not an infrequent complication, occurring much oftener than

in adults. It is principally seen in young children and during the cold

season. Among the less frequent complications may be mentioned : paro-

titis, which is usually suppurative and is seen in septic cases ; abscess of

the liver, examples of which have been reported by Bokai, Asch, and

others; gangrenous inflamm.ation of the mouth or genitals; pericarditis,

endocarditis, and peritonitis, suppurative inflammations of joints, mul-
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tiple abscesses and furnnculosis. Tuberculosis of the lungs or bones not

infrequently follows typhoid.

Diagnosis.—The diagnostic symptoms of typhoid are the continuous

fever, the eruption, tympanites, and enlargement of the spleen. Unless

the first two are present the case must be regarded as doubtful. One
should be very slow to make the diagnosis of typhoid in a child under

three years old, unless the disease is epidemic. The great proportion of

sporadic cases reported as occurring in infancy are probably not typhoid.

After the fifth year the disease is more frequent, and its symptoms in

general resemble those of adults, except in severity.

The differential diagnosis is to be made from malarial fever, ileo-colitis,

meningitis, tuberculosis, and from other ill-defined continuous fevers of

unknown origin. From malarial fever the diagnosis is to be made by the

temperature curve, the plasmodium in the blood, and the effect of quinine.

In most of the cases of malaria the temperature will be found to touch

the normal at some time in the twenty-four hours. While the presence of

the Plasmodium in the blood is conclusive, its absence is not so. The
administration of full doses of quinine is a diagnostic test of much prac-

tical importance ; an irregular or remittent fever which yields promptly

to quinine is most certainly not typhoid.

Ileo-colitis and typhoid fever are not often confounded. The former

is almost limited to the first three years of life, a time when typhoid is ex-j

tremely rare. The intestinal symptoms of ileo-colitis are marked even

though the temperature is not high, and they are altogether more severe

than is usual in typhoid ; while enlargement of the spleen, tympanites,]

and the eruption are not present.

The cerebral symptoms of typhoid may be difficult to distinguish from]

meningitis, unless one has watched their development. Irregular respira-

tion, a slow, irregular pulse, localized paralysis and complete coma are!

seldom, if ever, seen in typhoid, and a retracted abdomen very rarely, while
j

the enlarged spleen and the peculiar eruption are not seen in meningitis.

In typhoid with pronounced nervous symptoms the temperature is usually]

higher than in meningitis.

General tuberculosis very often resembles typhoid so closely that ai

differential diagnosis is arlmost impossible until local signs of tuberculosis]

have appeared, usually in the lungs. (See page 1036.)

WidaVs serum-test.—This consists in the " clumping " and immobiliz-

ing of typhoid bacilli in broth cultures, caused by the blood serum of aj

person sick with typhoid fever. This blood test, although but recentlyl

introduced, has already been shown to possess great value in making the!

diagnosis of typhoid, the characteristic reaction being obtained after the!

first week in the great majority of cases of this disease. As it has been]

found, although very exceptionally, in other conditions, it can not be re-

garded as an infallible test, (See Biggs and Park, Amer. Jour, of the!
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Med. Sci., March, 1897 ; also, Brannan, N. Y. Med. Jour., March 27, 1897,

for a full discussion of the subject, with references to the recent literature.)

Prognosis.—Of 2,623 cases collected from the reports of twelve differ-

ent writers, the mortality was 5-4 per cent. These are, however, almost

all taken from hospital reports, where as a rule the mildest cases are not

brought for treatment. The mortality of the disease in children, includ-

ing all cases, probably does not exceed 3 or 4 per cent. Death seldom

occurs from the disease itself, but usually from some accident or compli-

cation ; the most frequent causes of death are pneumonia and intestinal

haemorrhage or perforation. Occasionally death results from general sep-

sis with parotitis, bed sores, nephritis, meningitis, or heart paralysis. The
most fatal period is the third week.

Treatment.—The low mortality of this disease shows how successful all

methods of treatment are likely to be considered. In the great majority

of cases very little active treatment is required. Every patient with ty-

phoid should be put to bed and kept there during the febrile period, and

a few days beyond it, no matter how mild the attack may be. A fluid diet

also should be prescribed in every case, preferably milk which should be

given regularly every three hours, "and not pushed greatly beyond the de-

sires of the patient. Milk may be diluted or partially peptonized, and

kumyss or matzoon may be substituted for it if the stomach is irritable.

Plenty of water should be allowed, unless it disturbs the stomach.

The discharges should be immediately and thoroughly disinfected by

a solution of carbolic 1 : 20. If the movements are in a chamber or a

bed-pan they should be covered with this solution for at least six hours

before they are thrown into the water closet. If napkins or diapers are

used, they should be soaked in some efficient antiseptic solution for

twelve hours and then thoroughly boiled. Sheets stained by discharges

should be treated in the same way, and all bed-linen should be boiled

for two hours apart from the washing of the family. Aside from

these general measures the treatment of the disease is the treatment of

symptoms.

Diarrhoea calls for treatment only when the movements exceed four or

five in twenty-four hours. If no more than this number are present, thoy

should not be interfered with. Opium and bismuth are undoubtedly the

best means for controlling excessive diarrhoea, but care should be taken

that they are not pushed to the degree of inducing constipation.

Constipation may be relieved by small doses of the salines, or an occa-

sional dose of castor oil, but all active purgation should be avoided. In

many cases daily irrigation of the colon with tepid water is better than

anything else. On the whole, constipation is more troublesome to con-

trol than diarrhoea.

Tympanites is rarely severe enough to require treatment; it may be

relieved by turpentine stupes, by a glycerin suppository, or a small glycerin
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injection (one teaspoonf ul of glycerin to two ounces water), or, better still,

by the use of the rectal tube.

Whenever the temperature goes above 103° F., antipyretic measures

are indicated. In mild cases, sponging with cold water or with alcohol

and tepid water, equal parts, is generally sufficient. In cases which do

not yield to such measures, baths should be employed. For young chil-

dren the graduated bath (page 48) should be used ; for those who are

older the bath should be from 75° to 85° F., its duration depending upon

the amount of reduction affected. The body should be actively rubbed

during the bath to prevent shock and cardiac depression. The only contra-

indications to the bath are extreme prostration with great cardiac weak-

ness, or the existence of intestinal ha^mprrhage. The ease with which the

cold bath can be employed in children makes it especially valuable. The

cold pack (pages 47 and 48) may be substituted for the bath where circum-

stances make the latter impracticable. The bath or pack should be repeated

in an average case in from two to four hours, or whenever the temperature

has risen to 103° F. The method of applying cold which causes the least

disturbance to the patient is the one which should always be selected.

The milder nervous symptoms—headache, restlessness, sleeplessness,

etc.—may be relieved by an occasional dose of pheuacetine, either alone or

in combination with the bromides, or by cold or tepid sponging ; the_

more severe ones usually occur with high temperature, and are best con-

trolled by the cold bath.

Stimulants in most of the cases are not called for. They are to bej

given according to the indications afforded by the pulse, the first sound!

of the heart, and the child's general condition. They are seldom needed]

earlier than the middle of the second week ; they should be well diluted.

Brandy or whisky is to be preferred to wines, and, unlike the milk, theyl

may be given at frequent intervals whenever the patient will take tliemj

best. Intestinal hsemorrhage calls for absolute quiet, morphine hypoder-

mically, and turpentine or ergotine by the mouth. Intestinal perforatioi

is to be treated by hypodermics of morphine.

CHAPTER X.

TUBERCULOSIS.

y Tuberculosis is an infectious communicable disease, now universally]

admitted to be due to the bacillus tuberculosis of Koch. It may be local]

or general, and may involve any organ and almost any structure in thej

body.

Etiology.

—

Frequency.—Miiller, in 500 autopsies upon children inJ

Munich, found tuberculosis in 40 per cent of the cases; in 30 per cent]
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death was due to tuberculosis, and in the remaining 10 per cent tubercu-

losis was found at autopsy in patients dying from other diseases. I do not

think it is so frequent in this country, for, of 726 consecutive autopsies in

the New York Infant Asylum, tuberculosis was found in only 58, or 8 per

cent of the cases; 6 per cent of the deaths were due to tuberculosis, and in

2 per cent the cbildren died from other diseases. Of 319 consecutive autop-

sies in the Babies' Hospital, tuberculosis was found in 44, or 14 per cent.

Predisposing causes.—The predisposition to tuberculosis is general or

local. General predisposition may be inherited directly from parents who
have themselves suffered from tuberculosis, or from those who, in conse-

quence of syphilis, alcoholism, or any other constitutional vice, have trans-

mitted a feeble constitution to their children. Inherited predisposition is

exceedingly common, and really signifies a diminished resistance of the

cells of the body to tuberculous infection. It should be distinguished

from the very exceptional condition of congenital tuberculosis, where in-

fection takes place before birth. General predisposition includes the

child's surroundings, in so far as they affect the constitution and lower

the general vitality. Children reared in the city, either in institutions

or in crowded tenements, are more frequently affected than those who
have had the advantage of the best surroundings, not only because of their

increased chances of exposure, but also from their feebler resistance.

Marasmus, intestinal diseases, and, in fact, any debilitating general or

local disease, may predispose to tuberculosis.

A local predisposition is created by any pathological condition of the

mucous membranes or organs most exposed to infection. The most im-

portant are repeated attacks of bronchitis, broncho-pneumonia, or pleurisy,

and chronic catarrhal inflammation of the mucous membrane of the nose or

pharynx, so frequently associated with enlarged tonsils or adenoid growths

of the pharynx. Much less frequently the local predisposition is the result

of some previous disease of the intestines.

The role played by other diseases in the development of tuberculosis is

an important one, and until recently but little understood. In a very

large number of cases tuberculosis develops as a sequel of one of the

acute infectious diseases, particularly measles, pertussis, or epidemic in-

fluenza. In such cases there has probably existed previously a latent tuber-

culosis, usually in the bronchial lymph nodes. This process, sometimes

long quiescent, under the stimulus of a new infection may be awakened to

activity. It is to be noted that it is the infectious diseases that are in-

timately associated with pulmonary complications, which are liable to be

followed by tuberculosis.

Age.—No age is exempt from tuberculosis. It was formerly believed

that the disease was rare in infancy, but recent observations have shown

that, although its form is somewhat different, it is more frequent in in-

fancy than at any period of later childhood. Statistics, taken chiefly from
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two institutions where children up to four years of age are received, give

the following results, the diagnosis being confirmed by autopsy in nearly

every case under two years old

:

Under three months 5 cases

From three to six months 21 "

" six to twelve months 81 "

" twelve to eighteen months 29 "

" eighteen to twenty-four months 10 "

" two years to five years 32 "

Over five years 15 "

Total 143 "

It will be seen that the first year furnished 57 cases, the second year

39, and the succeeding three years but 32 cases.

Mode of infection.—The possibility of intra-uterine infection, or the

direct transmission of tuberculosis, has been demonstrated by cases re-

corded by Birch-Hirschfeld,* Lehmann, Bar and Eenon and others. In

the case first referred to, the organs of a foetus, taken from a woman dying

from general tuberculosis, were found to contain tubercle bacilli, although

no tuberculous lesions were present ; bacilli were found in the capillaries

of the liver ; inoculations from the spleen and kidney produced the dis-

ease in animals; aiid the placental tufts were filled with bacilli. In Leh-

mann's case there were tuberculous lesions in the placenta as well as in

the child's organs.

Intra-uterine infection is highly probable in many of the cases of chil-

dren born of tuberculous mothers, who develop the disease during the

first few months of life, although they may show no evidence of it at

birth. Among my own cases there were five which died of tuberculosis

during the first three months. One of these children was but twenty

days old. It was born prematurely of a mother who at the time was suf-

fering from advanced tuberculosis, and died from that disease shortly

after the child. Besides other lesions, the autopsy showed, in the case of

the mother, tuberculosis of the endometrium. In this instance the infec-

tion of the child certainly took place before birth.

In another case, a child died of general tuberculosis, with wide-spread

lesions, at the age of seven weeks. The mother of this infant died from

tuberculosis eleven days after the birth of the child. Intra-uterine infec-

tion must, however, be considered rare in comparison with the frequency

with which infection takes place after birth, instead of being, as was

formerly supposed, very common.
Tuberculosis may be communicated by direct inoculation, as in the

case of a bite from a person suffering from the disease, several instances

of which are on record. The rite of circumcision performed by a rabbi

* Wiener medicinische Blatter, No. 17, 1891.
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suffering from tuberculosis is also known to have caused the disease. One
of the most striking instances of direct infection is tliat reported by

Reich.* In a town of about 1,300 inhabitants, the obstetric practice was

divided between two midwives. Within fourteen months no less than

ten infants, who had been delivered by one of these women, died of tuber-

culous meningitis. In none of these families was there a history of tuber-

culosis. This midwife was found to be suffering from pulmonary tuber-

culosis, and died from that disease. It was her custom to remove the

mucus from the mouth of the newly-born infants by direct mouth-to-

mouth aspiration, and then to establish respiration by blowing into the

nose. In the practice of the other midwife, who was healthy, no cases of

tuberculosis occurred, although she treated the newly-born infants in the

same fashion.

The following instance of infection has recently come to my notice :

Two little girls were much in the room and about the bed of a young

woman who was suffering, it was afterward discovered, from pulmonary

tuberculosis. Within three months of that time, and within six weeks of

each other, both died of tuberculous meningitis.

Examples might be multiplied indefinitely of cases where children

have contracted the disease from a close exposure to nurses or other per-

sons in the household, More frequently, however, the mode of infec-

tion can not be traced, the exposure doubtless being in most of these

cases long antecedent to the development of symptoms.

Aside from accidental inoculation already mentioned, the tubercle

bacilli may gain an entrance to the body either through the respiratory or

the alimentary tract or the skin—the last, however, being so very rare that

it need only be mentioned. In infancy and early childhood, infection

through the respiratory tract is the rule. This is conclusively shown by the

situation of the primary lesions (pages 361 and 1022). The source of the

bacilli in the inspired air is mainly the sputum of patients suffering from

pulmonary tuberculosis, which dries and becomes part of the dust of the

street, of the railroad car, the home, or the hospital. Bacilli may be taken

into the alimentary tract with milk from tuberculous cows or tubercu-

lous women. Infection in this way I believe to be very rare.f Unless

* Berliner klinische Wocheiischrift, No. 37, 1878.

t In this connection the following incident is interesting as bearing upon the other

side of the question : Near a large American city was a fancy stock farm of registered

Jersey cows, which supplied milk for table use and infant feeding to a large number

of families in the wealthiest part of the city, for a period of over ten years. At the

end of that time the tuberculin test was used for the first time, and 45 per cent of

these cows were found to be tuberculous, and were killed by order of the State Board

of Health. The diagnosis was confirmed by autopsies upon the animals in every

instance. An investigation was instituted among the children who had been fed

upon this milk, but in only one case of many hundreds could it be learned that tuber-

culosis had developed, and in this instance it was by no means established that the
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the udder is the seat of disease, the number of bacilli in cow's milk is so

small that the chances of infecting a child after these bacilli have passed

the stomach are exceedingly small. Its possibility even is questioned by

many good authorities. The same may be said regarding the transmis-

sion of tuberculosis through the milk of a nurse. Infection from the

meat of tuberculous animals is doubtless a possibility, but hardly more.

Bollinger's experiments in feeding animals with the ex^^ressed juice of

such meat gave negative results.

The Various Paths of Infection adopted by the Tubercle Bacillus.—
The tubercle bacilli which enter the body with the inspired air are ar-

rested upon the mucous membrane of the upper or the lower respiratory

tract ; upon which one of these, is largely determined by local conditions

in the various mucous membranes. Both clinical experience and animal

experiments indicate that the bacilli may pass through a mucous mem-
brane without inducing in it a tuberculous disease, but that penetration

is much easier if the mucous membrane is the seat of a catarrhal inflam-

mation, or if the epithelium has been injured. The bacilli are taken up

by the lymphatics from the surface of the mucous membrane upon which

they have lodged, and are carried to the nearest lymph nodes, where,

for a considerable time at least, they are arrested. It has long been a

familiar clinical fact that the great majority of children who suffer from

tuberculosis of the cervical lymph nodes escape general tuberculous in-

fection, so eminent an authority upon this subject as Treves considering

this to be a very excejJtional result.

It is not infrequent, in autopsies both upon children and adults dying

from various non-tuberculous diseases, to find tuberculosis limited to the

bronchial lymph nodes. In a series of 125 autopsies at the Xew York

Foundling Asylum upon children with tuberculosis, Xorthrup* found

13 such cases, these being children who had died from acute non-

tuberculous diseases. Many confirmatory reports have been published

by Bollinger (Munich) and others. I have myself seen it in a number

of instances.

H. P. Loomis f (Xew York) made inoculation experiments with the

bronchial lymph nodes taken from the bodies of thirty persons dying by

violence or from acute disease, in whom no evidence of tuberculosis in any

other part of the body could be found at autopsy. From eight of the cases

he produced tuberculosis in animals by inoculation. Arnold has shown

milk had been the sonrce of infection. It should be stated that this was before the

days of sterilizing milk for infant feeding. Besides the families who took the milk

in the manner mentioned, the employees at the farm were accustomed to drink the

skimmed milk in large quantities daily as a beverage in the place of water. Many of

them continued to do this for years, and yet not one of them developed tuberculosis.

* Xew York Medical Journal, February 21, 1891.

t The Medical Record, December 20, 1890.
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by experiments with dust inhalation in animals, that in a short time the

bronchial lymph nodes were filled with dust, though the bronchi and

alveoli were free ; but, however prolonged the inhalation, dust was never

found in the lymphatic vessels beyond the nodes.

Arriving at the lymph node, the bacilli light up a tuberculous inflam-

mation of varying degrees of intensity, depending upon their number
and upon local conditions. This inflammation may pass through the

usual changes of tuberculous glands—congestion, swelling, cell prolifera-

tion and caseation ; or the process may be arrested at any point, and the

products of inflammation become encapsulated by a proliferation of fibrous

tissue, in which condition they may remain latent in the body for an in-

definite number of years—possibly for a lifetime. This is what occurs in

older and more vigorous children, and it is consistent with every outward

sign of health ; but it is a smouldering ember which at any time may be

fanned into flame under the stimulus of an inflammation excited by some
other cause.

In infants and young children, the tendency is always for the bacilli to

lodge first in the bronchial lymph nodes, probably on account of the

favourable conditions for entrance existing in the bronchi and lungs. In

those who are delicate and have but little resistance, the process in the

lymph nodes is likely to go on to caseation and softening, and secondarily

to this process in the glands, the lung may become infected. Of 91 cases

observed by North rup, in which the mode of infection could be pretty

accurately traced, in 88 it was primarily in the bronchial lymph nodes.

The manner of the extension of the disease to the lung is not always easy

to trace; but in many instances it has been shown to be the result of

the softening of one of these small tuberculous lymph nodes, which then

ulcerates through the wall of one of the small bronchi or a blood-vessel,

in this way distributing its bacilli through the lung.

Although this is the course usually taken by bacilli when they are in-

haled, it is not always the case. Lesions in the lungs are occasionally

found where the lymph nodes are not involved ; and there are other cases

in which advanced changes exist in the lung, while only tlie earlier ones

are seen in the lymph nodes. In these cases, which perhaps are to be

considered as exceptional, the tuberculous process probably begins in

the walls of the small bronchi, the alveoli, or in the connective-tissue

septa.

Tubercle bacilli, entering the alimentary tract rarely cause lesions of

the gastric mucous membrane, or through it reach the lymphatic circula-

tion. In the intestines, however, more favourable conditions exist. It is

possible for the bacilli to reach the mesenteric lymph nodes without caus-

ing disease of the intestinal mucous membrane, but I believe it to be ex-

ceedingly rare ; for by careful search I have never yet failed to find in-

testinal ulceration where the lymph nodes were manifestly tuberculous.
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Lesions.—In the following table are given the different lesions of tu-

berculosis as they were found in 119 autopsies, of which I have notes.

These represent the lesions of infancy and early childhood, 66 per cent of

these children being two years old or under. There are introduced for

comparison, the statistics of 131 autopsies from the Pendlebury Hospital

Keports (Manchester, England). Very few of the cases in this series were

under three years, the hospital admitting only older children :

Frequency of ihe Different Visceral Lesions of Tuberculosis.

Organs.
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Pulmoyiary Lesions.—As compared with adults, the pulmonary tuber-

culosis of children is more widely diffused, and the predominance of cases

in which the lesion is at the upper lobes, though less marked, still exists.

The peculiarities are principally seen in children under two years. In

those who have passed the sixth or seventh year, the pathological processes

resemble those of adult life. In my own autopsies the oldest lesions were

found G9 times in one of the upper lobes (left 35, right 34) ; 23 times in

the right middle lobe, and 35 times in one or other of the lower lobes

(left 24, right 11). Although localized tuberculous processes are frequently

met with in patients dying from other diseases, those who die from tuber-

culosis usually show wide-spread lesions of the lungs, and the younger the

child the more diffuse they are.

1. Miliary tuberculosis of the lungs.—In nearly every case of pulmo-

nary tuberculosis, miliary tubercles are found in some part of the lung;

usually they are seen upon the surface and in scattered areas in the

vicinity of some older process. Occasionally in older children, but

very rarely in infants, they are distributed through nearly the whole of

both lungs.

In some places the lung, with the exception of these gray granulations,

appears quite normal ; in others it is congested, and shows between the

tubercles the lesions of simple broncho-pneumonia in its various stages.

There is also an acute bronchitis of the middle-sized and smaller bronchi.

The microscope shows that the tubercles usually develop in the walls of

the small bronchi or the blood-vessels, or very close to these structures.

In their gross appearance, the lungs in these cases resemble those in ordi-

nary acute broncho-pneumonia, with the exception that everywhere upon

the surface and throughout the substance of the lung are seen the small

gray granulations, and in most cases some small yellow tuberculous nod-

ules. The pleura is usually normal except for the presence of the tuber-

cles. This form of the disease represents the rapid dissemination of

tubercle bacilli throughout the lungs, the miliary tubercles being the

result of the inflammation excited by their presence.

2. Tuberculous broncho-pneumonia.—This is the most frequent and

the most characteristic form of tuberculosis in infants and young chil-

dren, and it is the one which at this age usually causes death. In this

form of disease there are produced in the lung, caseous nodules, or larger

caseous areas, some of which have usually undergone softening by the

time the case comes to autopsy. The process generally runs a somewhat

subacute course. With the lesions mentioned there are always associated

those of simple broncho-pneumonia.

The pleura is involved in almost every case. There may be simply

dense connective-tissue adhesions which bind the lung firmly to the chest

wall, or the pleura may be greatly thickened and contain caseous deposits.

Occasionally empyema is seen, but it is almost always sacculated and small.

66
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Both lungs are usually involved, but one to a much greater degree than

the other. There are found large areas of consolidation which some-

times involve an entire lobe, but more often areas are seen in several lobes.

These portions of the lung appear much firmer and harder than in ordi-

nary pneumonia. The upper lobes are more often affected than the

lower, and especially that part of the lobe which is near the root of the

lung, on account of its frequent association with tuberculosis of the

bronchial glands ; the disease very often extends forward from this point

to the middle lobe of the right, or the corresponding part of the left lung.

On section the affected part of the lung usually shows many caseous

nodules varying in size from a pin's head to a walnut, which appear of a

pale yellow colour, and resemble caseous lymph nodes. They contain giant

cells and are usually filled with bacilli, those which have softened con-

taining yellow pus. There is nearly always seen in some part of the

lung a large caseous area; and not infrequently there may be diffuse

caseation of almost an entire lobe (Fig. 172). Sometimes no spot of

softening is seen even in these large areas, but in the great majority

of them there are found cavities of variable size with ragged but not

dense walls.

Softening and excavation represent the final stages of the process in

tuberculous pneumonia. It has been shown by Prudden that these changes

are chiefly or entirely due to other pathogenic organisms—usually the

streptococcus or staphylococcus—and not to the tubercle bacillus. Soften-

ing usually begins in the centre of a caseous part, often at several points

at the same time. Areas of excavation large enough to deserve the name
of cavities were present in thirty-five of seventy two autopsies upon tuber-

culous patients, two years old and under. They are found in the great

majority of the cases in which continuous pulmonary symptoms have been

present till death. They vary in size from a cherry to a hen's egg, and

sometimes a much larger one is seen (Fig. 173). They are usually rather

deeply seated, and partially or entirely filled with caseous masses or pus,

but very seldom perforate the pleura, causing pneumothorax or pyo-pneu-

mothorax. It is rare in a 3'Oung child to find cavities surrounded by dense

fibrous walls such as are seen in older children or in adults; for in infancy

the process of softening once begun usually advances steadily until the

death of the patient.

It is very frequent to find at autopsy small cavities surrounded by

larger areas of caseous pneumonia, and these in turn surrounded by a

zone of simple pneumonia through which are scattered many miliary

tubercles. Often the lesions mentioned will be present in one lobe, while

the other lobe or the opposite lung will show only the changes of a simjile

pneumonia.

The bronchial lymph nodes are in these cases invariably found to be

tuberculous, and not only those at the root of the lung, but if a dissection
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is made, a chaiu of these tuberculous glands will be found to follow the

larger bronchi for some distance into the lung (Fig. 176). Sometimes
one may discover one of these which has softened and ulcerated through

into a small bronchus, and in this way has spread the infection through-

out that part of the lung.

Microscopical examination of these cheesy nodules shows that they

most frequently begin as tuberculous deposits in the walls of the small

Fig. 172. Fi>.. ira.

Fig. 172.—Tuberculous pneumonia. A vertical section through the middle of the right lung

of a child thirteen months old. The greater part of the upper lobe is uniformly caseous—

a

dirt'use tuberculous pneumonia; near the centre the commencement of a cavity isseen; be-

low it has the appearance of a consolidation from simple pneumonia. Tlie part of the lower

lobe shown is noi-mal.
Fig. 173.—Cavity from breaking down of tuberculous pneumonia; another view of the same

lung, the section beincr made very near the posterior border of the lung. The cavity occu-

pies' at this point nearly the whole of the upper lobe. At autopsy this cavity contained nu-

merous loose caseous masses, the largest being the size of a marble. The lower lobe is

normal, i For history see Fig. 179.)

bronchi, either in the mucous membrane, the fibrous coat, or the lymphat-

ics ; sometimes, however, they begin in the walls of a small vein or artery.

Cell proliferation takes place, separating the coats of the bronchus or

blood-vessel, and partly or entirely obstructing its lumen. Softening may
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take place and the contents be discharged into the bronchus or blood-

vessel. About this focus other changes of an inflammatory character

if-

kw . . TitV^if» .V :^ '^M^:y ''
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Fig. 174.—A small tuberculous nodule surrounued by lung tissue which shows only slight in-

tlammatory ehantres. The centre of the nodule i.'* necrotic ; at its periphery is shown infil-

tration with round cells and several giant cells. (From Karg and Schmorl.)

occur, as a result of which each cheesy nodule is surrounded by a zone

of simple broncho-pneumonia (Fig. 174) which tends, in a measure at

least, to limit the tuberculous process. The larger caseous areas are

formed by an extension of this process to the zone of pneumonia

which surrounds it; but in its further growth it is still preceded by

a simple pneumonia (Fig. 175). The rapidity with which the lesions

advance differs much in the different cases, and is greatly modified by

the patient's age ; in infants the progress is apt to be continuous until

the death of the patient ; in older children it is usually slower, and is

often interrupted by longer or shorter intervals of arrest and even of par-

tial retrogression. Such periods are marked by the absorption of the sim-

ple inflammatory products in the zone of pneumonia surrounding the

tuberculous nodule, accompanied by improvement in the symptoms and
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often by a disappearance of some of the physical signs. During these times

of quiescence there is an opportunity for the organization of the cells in-

filtrating the alveolar walls and septa into a more or less resistant fibrous

wall wliich acts as a barrier against the advance of the pathological pro-

cess.

Not infrequently one sees in the post-mortem room one or two caseous,

or less frequently calcareous, nodules encapsulated by firm, organized con-

nective tissue where a most careful search fails to showanv other tubercu-

Fio. 175.—Pulmonary tuberculosis, showiny; areas of tuiMTciilnus ])rieumonia aiul ooni;-loinerate

tubercles. In tlie greater part of the specimen the air vesicles are tilled with tlif iiniducts

of simple pneumonia. The larger dariv areas, A A A, are sjiots of tuberculous jmeumonia,

while at £ B only single air vesicles or groups of two or three are aftected by the tuber-

culous process. The specimen shows a comparatively early stage of tlie process, of which
the late stage is represented by Ficr. 172. Patient, a child three iiionths old ; the symptoms,
those of simple acute pneumonia! There were comflomcrate tubercles scattered through
both lungs, and large areas of cheesy pneumonia in the left lower lobe.

lous lesion in the lung. If, however, the nodules are widely scattered

through the lung, such an arrest of the process is not to be expected.

3. Chronic pulmonary tuberculosis, chronic phthisis.—With the patho-



1028 I'HE SPECIFIC IXFFX'TIOUS DISEASES.

logical process as it is seen in adults, we have nothing to do in infants

and very young children. In those who have reached the age of eight

or ten years the disease is essentially the same as in adult life, and need

not be described here.

In little children the nearest approach to this condition is seen in the

cases of tuberculous broncho-pneumonia, which run a slow, irregular,

and somewhat chronic course. The essential features of the process in

these patients is a chronic interstitial broncho-pneumonia with tubercu-

lous nodule? which rarely undergo softening, but usually become encap-

sulated.

The gross lesions closely resemble those of simple chronic broncho-

pneumonia (page 535). Thei'e are the same generalized pleuritic adhe-

sions and the shrunken cicatricial condition of the part of the lung most

affected, with bronchiectasis, compensatory emphysema, etc. The tuber-

culous nodules are old and for the most part converted into dense fibrous

tissue in the centre of which, however, some softened, caseous areas are

often seen. Lesions like those described, which may be regarded as a

form of recovery, are usually found in patients who have died of other

diseases ; sometimes in those who have died of other forms of tuberculosis

—of the brain, bones, or peritonaeum ; at other times they are associated

with a recent process in some other jDart of the lung. The bronchial

glands may be somewhat enlarged and contain encapsulated caseous

masses, or they may be calcareous.

Bronchial lymph nodes {bronchial glands).—The prominence of the

lesions of the lymph nodes is one of the most striking features of tuber-

culosis in infancy and early childhood. Those which are most frequently

affected are connected with the bronchi. The lymph nodes, to which the

term " bronchial glands " is generally applied, consist of three groups

:

the first of which surround the trachea; the second are situated at the

bifurcation of the trachea and surround the primary bronchi ; while the

third follow the course of the bronchi into the lung, being found, accord-

ing to anatomists, as far as the fourth division. The anatomical relation

of the different groups should be borne in mind, since upon them the

symptoms principally depend. The first group, or the peri-tracheal lymph
nodes, are in relation with the sujDerior vena cava, the pulmonary artery,

the pneumogastric and recurrent laryngeal nerves; the second group, at

the bifurcation of the trachea, with the oesophagus, pneumogastric nerve,

and aorta; the third group, with the bronchi and the branches of the

bronchial and pulmonary arteries and veins.

All the groups are usually involved at the same time, but in varying

degrees, and in most cases those belonging to one lung to a greater extent

than the other ; in my own cases those of the right side have more often

been involved than those of the left. There may be simply two or three

tumours as large as a hazelnut, or there may be a mass two or three inches



PLATE XIX.

Tuberculosis of the Tracheo-Bronchial Lymph Nodes.

From a fairly nourished child, four months old, who was under observation for

three weeks, with slight fever and a most severe, teasing, dry cough, which was almost
constant, and upon which no treatment seemed to have the slightest effect. At first

there were no signs of disease in the lungs ; later there were a few coarse scattered

rales.

There were small tul)erculous deposits throughout both lungs, with quite a large

area of cheesy pneumonia in the right middle lobe, and scattered miliary tubercles in

other organs.
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in diameter, which is made up of ten to twenty of these nodes fused

together by inflammatory products, completely surrounding the trachea

and both tlie large bronchi. It is rare that the individual glands are

more than an inch in diameter, and most of them are smaller than this.

Fig. 176.—Tuberculous broneliial lyuipli nodes. Section of the lung of an infant tliroujrh

clieesy bronchial lymph nodes at the root of the lung, and adjacent cheesy masses, several
of which have softened at the centre; the lung otherwise normal; life-size. (After
North rup.)

A well-marked but not unusual example of this condition is shown in

Plate XIX. There is usually found a chain of these tuberculous glands

following the course of the large bronchi for some distance into the lung;

sometimes these are almost as large as the external group (Fig. 176); at

other times they are not noticed unless a somewhat careful dissection is
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made. The process is not infrequently more advanced in these deeply-

seated glands than in those situated at the root of the lung ; and lesions

here are also more important, as it is very frequently through them that

the lung becomes infected.

The pathological changes through whieli these glands pass as a result

of tuberculous infection, are very similar to those already described with

reference to the cervical glands (page 825), Suppuration is less frequent

than in the region of the neck, while calcific degeneration is much more

so. This applies esjoecially to children over three years old. In infancy

suppuration is not infrequent iu the bronchial glands, while at this age

calcification is extremely rare. Infection of these lymph glands is not

always followed by general tuberculosis or even by infection of the lung.

Although the process has gone on to caseation, these inflammatory prod-

ucts with bacilli may become encapsulated, and may remain innocuous for

an indefinite period. The bacilli may die or may exist here, living, for

years. At any time the old process may be lighted up, and a more or less

rapid dissemination of tubercle bacilli take place through the lungs or

through the whole body. Latent tuberculosis more frequently exists in

the bronchial lymph nodes than in any other structure in the body.

Secondary lesions may be produced by these lymph nodes. The

pneumogastric and recurrent nerves may be surrounded by one of these

cheesy masses which causes pressure and irritation. The oesophagus, the

trachea, or the bronchi, may be compressed or opened b}" ulceration. The

superior vena cava usually suffers only compression, but this or any of the

other large vessels may be opened. Ulceration may also take place into

one of the large or small bronchi or the trachea. If the gland has softened

and broken down, and if the bronchus is a small one, the only result of

this may be a rapid spreading of tuberculous infection throughout the

lung. If sudden rupture occurs, a large caseous mass may escape into the

trachea, or a large bronchus, with a result similar to that produced by any

other foreign body. If suppuration occurs, the abscess may rupture into

the surrounding cellular tissue, causing mediastinal or retro-oesophageal

abscess (page 276). This may open externalh' at the suprasternal notch,

or in the first or second intercostal space, or may ulcerate into any of the

large vessels, the oesophagus, or the pericardium, or may burrow down-

ward into the peritoneal cavity.

Pleura.—This is rarely normal iu any case of tuberculosis. In acute

general tuberculosis the only lesion may be a deposit of miliary tubercles

upon the visceral pleura. In most of the other cases there are found

fibrous adhesions over the part of the lung involved, binding it to the

pericardium, the diaphragm, or the chest wall. The amount of thicken-

ing of the pleura varies a good deal, but is rarely great. In about one

fifth of my own autopsies tuberculous nodules were found in the pleura;

with these lesions there is usually considerable thickening. Pleurisy with
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a hemorrhagic exudation is very rare in the tuberculosis of early child-

hood. Empyema is also rare, being seen in but five per cent of my
cases, and then it was small and sacculated. Pneumothorax and pyo-

pneumothorax are very rare in children under three years of age ; they

were not seen in any of my cases.

Heart.—It is exceptional for the pericardium to be affected even in

the most generalized forms of miliary tuberculosis. In such cases the

usual lesion is a deposit of a few gray tubercles upon the visceral surface.

In chronic cases other lesions analogous to those of the pleura may be

seen, but all are rare in childhood. In a single instance I have seen

miliary tubercles upon the endocardium. They are extremely rare, and
the development of cheesy nodules in the heart is almost unknown in

early life.

Brain.—Tuberculosis of the brain is not uncommon during infancy,

being then associated in nearly all cases with general tuberculosis, and
especially with tuberculous pneumonia ; but it is relatively twice as fre-

quent after the second year. There may be found miliary tubercles alone,

or these may be accompanied by inflammatory products—tuberculous

meningitis—or there may be caseous nodules. Miliary tubercles are fre-

quently found in small numbers in cases which have presented no symp-

toms. The lesions of tuberculous meningitis have already been described

(page 715). Cheesy nodules are rare in infancy, being noted in but 2-5

per cent of my own autopsies, which were mainly on children under three

years old ; while in the Pendlebury Hospital cases, including those between

four and twelve years old, they were noted in 24:'4 per cent. These nod-

ules vary in size from a pea to a child's fist ; they are usually associated

with tuberculous meningitis, but they may exist alone. When they are

large they rank as cerebral tumours, being most frequently seen in the

cerebellum. They rarely soften, but may be the seat of calcareous deposits.

Liver.—This is frequently involved in general tuberculosis, although it

is doubtful if it is ever the seat of primary infection except in the con-

genital cases. Usually the only lesion is the presence of miliary tubercles

on its surface and in its substance, and in most cases these are not numer-

ous. They are found in about two thirds of the cases. In a smaller

number there are tuberculous nodules of various sizes. In nearly every

protracted case the liver is markedly fatty. In very late cases of tubercu-

losis of the bones, it is frequently the seat of amyloid degeneration.

Spleen.—This is more frequently affected than the liver, but in very

much the same way. In most of the cases of general tuberculosis, miliary

tubercles are present in the spleen, these being usually numerous, both

upon the surface and throughout the organ. Not infrequently small tuber-

culous nodules are also seen, but there are rarely any which are larger than

a pea. The size of the spleen is not altered if only miliary tubercles are

present ; but with the tuberculous nodules it may be much enlarged.
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Amyloid degeneration is found under the same conditions as in the

liver.

Stomacli.—Tuberculosis of the stomach is one of the rare lesions; both

its contents and its acid reaction seem to protect it against direct infection

from the mouth. Tuberculous ulcers were seen in five of my autopsies,

which is a larger proportion than is usually noted.

Intestines.—These are less seriously affected in infancy than in older

children, which is rather surprising when we consider how susceptible are

the intestines of infants to other forms of infection. The explanation of

this difference seems to me to be this : Intestinal infection is nearly always

secondary to disease of the lungs
;
primary lesions being extremely rare.

Infants usually die from the more rapid tuberculous processes in the

lungs or brain before there has been time or opportunity for intestinal

infection to occur. The opportunities for such infection depend upon the

number of bacilli which are coughed into the pharynx and swallowed. In

infancy this number is small, because of the many who die of tuberculous

pneumonia or meningitis before extensive softening in the lungs has taken

place. In older children the slower course of the pulmonary disease gives

ample time for intestinal infection, while the more extensive softening and

excavation are accompanied by the discharge of a much larger number of

bacilli. The intestinal lesions and those of the mesenteric lymph nodes

with which they are almost invariably associated, are described on page 361.

Peritonceum.—In infancy the peritoneum is not often involved even

in general tuberculosis, and at this age it is very rare for it to be the seat

of the principal tuberculous process. This occurred but once in my own
119 autopsies. In older children it is more frequent; of the 131 Pendle-

bury Hospital cases, the peritonaeum was involved in 37, or twenty-eight

per cent. In most cases of general tuberculosis there are only deposits

of miliary tubercles ; less frequently there are tuberculous nodules with

other inflammatory products. The lesions in these cases are described with

Diseases of the Peritonasum (page 420).

Tliynius gland.—In three of my cases tuberculous nodules were found

in the thvmus body, the size varying from a small pea to a hazelnut.

Some of the largest nodules had undergone softening at the centre. All

these were cases showing widely disseminated tuberculous lesions.

Pancreas.—In three of my cases this organ also was the seat of small

tuberculous nodules, all of them being cases of general tuberculosis.

Uro-genital organs.— Serious tuberculosis of any part of the urinary

tract is very rare in children. Miliary tubercles were found in the kid-

neys in about one third of my autopsies on tuberculous patients. They

are generally few in number. Tuberculous nodules of the kidney I have

seen but once in a young child. They are very rare before the fourteenth

year (page 623). In two of my autopsies tuberculous nodules were found

in the suprarenal capsules. Tuberculosis of the testicle has been observed
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in rare instances among children, although not in one of my own series.

Koplik (New York) has reported several cases.

Tuberculosis of the bones and of the external lymph nodes have al-

ready been described (pages 825 and 837)

THE CLINICAL FORMS OF TUBERCULOSIS.

I. General Tuberculosis.—Cases of tuberculosis present a wide

variety in their symptomatology. Almost every case possesses some pecul-

iar features which depend upon the constitution of the patient, the source

of infection, the rapidity with which the bacilli are disseminated through

the body, or the numbers in which they enter. The general symptoms

usually precede the local ones, but in probably the majority of cases they

are masked and unrecognised. It is not often possible to recognise tuber-

culosis until the process is quite well advanced in some one organ. The

early symptoms in most cases are very indefinite and susceptible of many
explanations.

1. Cases Resembling Infantile Marasmus.—In early infancy, tubercu-

losis often gives at first and for a long time only the symptoms of maras-

mus. Infants are pale and thin, they do not gain in weight, and finally

become emaciated. There is nothing characteristic about these symp-

toms, and it should be remembered that they depend much more fre-

quently upon simple marasmus than upon tuberculosis. There may be no

cough and no fever sufficient to attract attention, and the case may even

go on to a fatal termination without any symptoms except those of in-

fantile marasmus. This I have seen at least a dozen times in cases that

came to autopsy.

More frequently, however, there are developed toward the end of the

disease both the symptoms and signs of pulmonary disease and fever.

These are generally found together, as the process in the lungs is the cause

of the rise of temperature. The febrile symptoms are often not seen until

the last two or three weeks of life. The course of the temperature is ir-

regular. It is never of the hectic type and rarely high. The usual range

is between 100° and 102° F. The pulmonary symptoms are generally few

and not very well marked. There is usually somo cough, but it is rarely

severe. The breathing is more rapid than would be explained by the

temperature alone. Severe dyspnoea and cyanosis are rare, and are seen

only at the close of the disease. The physical signs are those of either

localized bronchitis or of broncho-pneumonia.

The other symptoms usually relate to the digestive tract. There may

be indigestion, with occasional vomiting and green undigested stools, or

there may be diarrhea. Tiie intestinal symptoms depend on the general

condition of the child and the constitutional disease, rarely upon a tuber-

culous process in the stomach or bowels.

If the case has gone on to the development of constant fever and rec-
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oo-nisable physical signs which slowly spread, the infant's fate is sealed.

The progress of the case from this time is steadily downward, and the

child can live at most but a few weeks. Death generally occurs from pro-

gressive asthenia without the development of any new symptoms. Occa-

sionally toward the close, cerebral symptoms rapidly develop, and the

child is carried off in a few days by tuberculous meningitis ; sometimes

there is a rapid spreading of the disease in the lungs, and death occurs

with symptoms of simple acute pneumonia.

Diagnosis.—The difficulty in diagnosis is chiefly during the first year

of lite. Everv circumstance in the patient's surroundings and family

history which bears upon the development of tuberculosis must be

weighed to establish the fact of inheritance or of exposure to contagion.

In simple wasting, the usual history is that the infant was plump and well

nourished at birth. A sufficient cause for its condition can in most

cases be found in improper or insufficient nourishment or the want of

proper care. (See causes of marasmus, page 204.) Often the wasting

follows some acute disease of infancy, most frequently some form of gas-

tro- intestinal disease.

In tuberculosis, the infant may show all the signs of malnutrition at

birth, but in most cases they are of later development. They either come

without adequate cause, or are associated with pulmonary disease or they

follow measles or pertussis. Xo explanation of the wasting can be dis-

covered in the food, the surroundings, or in the condition of the digestive

organs. Diarrhoea and vomiting more frequently follow than precede it.

The above facts are sufficient to warrant a suspicion only that tubercu-

losis is present until some local manifestation occurs, usually in the lungs.

The early w^asting without adequate cause, followed by the gradual devel-

opment of low fever, and finally the appearance of signs of subacute

broncho-pneumonia, form the most characteristic features of general tu-

berculosis in early infancy. Yet all these symptoms are occasionally met

with in cases in which the autopsy shows none of the lesions of tubercu-

losis, for simple broncho-pneumonia frequently occurs in patients suffer-

ing from marasmus ; but in such cases fever is usually slight and it may

be absent.

The wasting and cachexia of hereditary syphilis sometimes resemble

tuberculosis, but the early history in syphilis is usually so characteris-

tic, and other syrhptoms of the disease are so rarely wanting, that the

mistake is not likely to be made if a patient is submitted to a careful ex-

amination. In the absence of definite syphilitic symptoms the chances

are greatly in favour of tuberculosis.

2. Cases in Older Children with Symptoms Resembling a Continued

Fever.—Before the development of fever in these cases, there is usually

quite a protracted period of very indefinite symptoms, each one of which

alone is unimportant, but all of which taken together should excite sus-



THE CLINICAL FORMS OF TUBERCULOSIS. 1035

picion. Such children are usually delicate ; they are persistently anaemic

without sufficient reason ; they often show a loss in weight ; there is a

marked cachexia, sometimes a capricious appetite, and a digestion easily

disturbed. In some of them a change in disposition is observed, and
they become peevish or fretful and are disinclined to muscular exertion.

All these symptoms indicate a gradual decline in the general health.

This clinical picture may be due to many causes, but it should alwavs
arouse in the mind of the physician a suspicion of incipient tuberculosis,

particularly in a child who by surroundings or inheritance is predisposed

to that disease. After these indefinite symptoms have lasted a few weeks
fever is added. Sometimes the prodromal symptoms are absent or

unnoticed and fever is the first evident symptom. This fever is peculiar

in that it comes without evident cause and without any local manifesta-

tions of disease. The temperature is not often high, but it is continuous.

The tympanites and the rose-coloured spots are not present, but the gen-

eral aspect of the patient is strikingly like that belonging to typhoid

fever.

After the fever has lasted from one to three weeks there develop some
signs of localized tuberculosis, generally in the lungs, or the fever may
decline gradually, and although the patient improves he does not get

well. He is still weak and does not gain in weight, and the thermometer

shows the existence of a very slight amount of fever. Before long he

may grow rapidly worse and the course of the temperature becomes irreg-

ular, with alternate exacerbations and remissions. Such an irregular and

inexplicable fever sometimes puzzles the physician for three or four weeks

before the characteristic features which stamp the process as tuberculous

are present. One general symptom is almost invariably associated with

the fever, viz., wasting. This may not be ^'apid, but is progressive. The
tuberculous cachexia is frequently unmistakable ; but in most of the cases

one must wait for the process to advance far enough in some one of the

organs to give local signs or symptoms before he can be sure of tuberculo-

sis. In four cases out of five this is in the lungs. Less frequently it is

in the peritonaeum, the brain, or a general infection of the lymph glands

throughout the body. If in the lungs, the process manifests itself as a

broncho-pneumonia whose tuberculous character may be suspected from

its localization—the apex or the middle of the lung in front—but chiefly

from the fact that the general symptoms, fever and wasting, have for so

long a time preceded the local signs of disease. From this time, the

course of the disease may be that of a typical tuberculous broncho-

pneumonia.

If the tuberculous process is localized in the brain, we have dulness,

vomiting, headache, apathy, irregular pulse, irregular respiration, and

finally convulsions and coma—in short, the symptoms of tuberculous

meningitis ; if in the peritonasum, we have abdomiual distention from
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gas or fluid, tenderness, pain, diarrhea, or constipation ; if in the lymph

glands, there is a general enlargement of those situated in the neck, and

sometimes those of the axillary and inguinal regions, with symptoms indi-

cating similar changes in those at the root of the lung.

Diagnosis.—In distinguishing general tuberculosis from typhoid fever,

very great stress is to be laid on the family and previous history of the

patient and the surroundings, as favouring tuberculosis. On the other

hand, the j)revalence of typhoid fever in the family, the neighbourhood,

or the institution in which the case occurs, is important. The extreme

infrequency of typhoid in children under two years old should always

lead the physician to scrutinize very carefully every case in which he is

disposed to make such a diagnosis at that time of life. In typhoid, the

course of the fever is more regular than in tuberculosis, but less so than

in the typhoid of adults, and the spleen in nearly every case is sufficiently

enlarged to be easily felt below the ribs. The rose spots are usually j^res-

ent. But the most conclusive evidence is that afforded by the blood

reaction in Widal's serum-test ; without this, by the gradual cessation

of the fever in the third or fourth week and complete recovery of the

patient.

In tuberculosis, on the contrary, the fever is less regular. It common-
ly shows wider fluctuations, the spleen is not usually enlarged, and there

are no rose spots. Tympanites and abdominal tenderness are sometimes

seen, but the fever shows no disposition to stop after the third week,

and the wasting is continuous. The signs in the lungs, at first few, in-

crease from day to day. In most cases one must wait for ten days at

least, and in many three weeks, before a positive diagnosis can be made.

II. TuBEKCULOUS BROXCHO-PxEUiioxiA.—This occurs clinically un-

der the following conditions : (1) It may begin in the lungs or extend to

the lungs from the bronchial glands, the symptoms in either case being

essentially pulmonary from the outset. (2) It may follow either form

of general tuberculosis described—that resembling marasmus in infants,

or that resembling a continued fever in older children. In both of these

the pulmonary symptoms develop gradually in the course of the general

symptoms of the disease. (3) It may occur in the course of any of the

forms of local tuberculosis,—of the bones, peritona?um, intestines, external

lymph glands, or skin. In such cases the invasion of the lungs frequently

marks the last stage of the process. (4) It may follow any of the infec-

tious diseases, especially measles or pertussis, even though they are not com-

plicated by broncho-pneumonia, but more frequently when they are. (5)

It may follow single or repeated attacks of simple bronchitis or pneumonia.

Clinically the cases may be divided into three groups : First, the most

rapid ones, lasting from one to three weeks ; secondly, those running a

more protracted course, with a duration of from three weeks to three

months ; thirdly, those which are more or less chronic. In the first two
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groups the progress is nearly always steadily downward, and a fatal ter-

mination the almost inevitable result ; in the third form the course is more

irregular, and marked by a series of exacerbations and remissions.

1. The Most Rapid Cases.—In this form of the disease there are found

scattered through certain portions or nearly the whole of both lungs, mili-

ary tubercles and minute tuberculous nodules, the intervening parts of

the lung being involved more or less seriously in a simple inflammation.

In most of the cases the clinical picture is that of simple acute broncho-

pneumonia, for it is to the accompanying broncho-pneumonia, and not to

the scattered tuberculous deposits themselves, that the symptoms and the

physical signs are due. The development of the disease, although acute,

is not usually abrupt. There are present, fever, cough, dyspnoea, acceler-

ated respiration, prostration, and sometimes cyanosis. The temperature

in these cases is never hectic, but its course is a somewhat irregular one

the usual range being between 100° and 104° F. In most of the cases it

differs in no respect from the temperature of simple broncho-pneumonia.

Sometimes it is seen that the general symptoms are severe and the phys-

ical signs wide-spread, and yet the range of temperature is not high. To
be sure, this is occasionally seen in a simple broncho-pneumonia, but it is

more frequent in tuberculosis. The cough early in the disease is slight,

but later becomes severe and often distressing. In infants and young

children it may be of a paroxysmal character, resembling pertussis. Ex-

pectoration is wanting in infancy, and is not often seen in those under

seven years, so that bacilli in the sputum is a symptom of only a small

number of cases. Bloody expectoration, likewise, is i-are in children.

The conditions in the lungs which give physical signs are bronchitis

of the smaller tubes, with areas of complete or partial consolidation. In

character, these signs are identical with those of simple broncho-pneu-

monia (page 499). They may be scattered throughout the whole of both

lungs; but when localized they are more frequently in the ujiper than in

the lower lobes, and rather more frequently in front than behind. Al-

though both lungs are involved, they are usually not affected to the same

degree. The patient may die before signs of complete consolidation are

present; more often there are during the last few days small areas of

partial consolidation, as shown by broncho-vesicular breathing, exagger-

ated voice, and slight dulness. These signs may be due to the simple

broncho-pneumonia, and are often found in the lower lobes behind.

Large areas of complete consolidation, with pure bronchial breathing,

bronchial voice, and marked dulness are infrequent.

From the beginning of acute symptoms the progress of the disease is

steadily downward, death resulting from the same causes as in simple

broncho-pneumonia. The end is marked by cyanosis, great dyspnoea,

weak pulse, and extreme prostration. In a few cases there develop shortly

before death cerebral symptoms, indicating tuberculous disease of the
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brain. Such symptoms may be the first to lead the physician to suspect

the process to be a tuberculous one. In these cases death may occur in

convulsions in two or three days from the first cerebral symptoms. In

other cases the course is slower, with the typical symptoms of meningitis.

2. The More Protracted Cases.—In this form of the disease there are

found in the lungs caseous nodules, with larger areas of caseous pneu-

monia, and usually some spots of softening. The process is not usually so

generalized as in the cases just described, but as in them there is always

CAY 1 i 2 3
;
4
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etc. When the pulmonary symptoms are present from the beginning, they

are the same as in simple broncho-pneumonia, with the exception that they

usually come on less acutely. The latter is true of cases which are second-

ary to some other form of tuberculosis in the bones, peritonasum, etc.

When pulmonary tuberculosis follows measles (Fig. 177) or whooping-
cough which has been complicated by simple pneumonia, the early symp-
toms may present no unusual features. After two or three weeks the tem-

perature gradually falls, and the physical signs improve, but neither quite

disappears. The cough continues, though its severity somewhat abates.

In the course of a few weeks the child, who has meanwhile improved some-
what in his general condition, becomes distinctly worse, often without any
assignable cause. The temperature rises to 102° or 103° F. ; the cough
increases, and an extension of the disease in the lungs is evident by the

physical signs. In other cases the progress of the disease after the pneu-
monia which complicated measles is without an intervening period of

apparent improvement. It sometimes happens that the attack of measles

or whooping-cough is not accompanied by any serious pulmonary symp-
toms, and the case goes on to apparent recovery, except that there remain

anaemia, a slight cough, and fever. The temperature, although not high,

persists ; but it may be two or three weeks before there are present definite

symptoms and signs of disease in the lungs.

Fever is a constant accompaniment of all active tuberculous processes

in the lungs in the child as in the adult, it being absent only during the

periods of remission which occur in the cases of slow and irregular prog-

DAY
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several days between 99° and 102° F., and then, without evident cause,

rises to 104° F. or over ; again, it may be scarcely over 100° F. for days

together. In infants the morning temperature is frequently subnormal,

although the evening temperature may be 102° or 103° F. Even toward

the close of the disease, when softening and breaking down are actively

going on, the regular hectic temperature of adults is rarely seen in a

young child (Fig. 179). While the presence of fever is of great signifi-

0..
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sembling pertussis, which may or may not depend upon the presence of

enlarged bronchial glands.

Expectoration is absent in infants, the matters coughed up being

swallowed. In children over seven years old, we often get a profuse muco-
purulent expectoration, but it is very exceptional below this age.

Haemoptysis is a rare symptom, but not unknown even in young chil-

dren. Henoch has reported a case of fatal haemoptysis in a child ten

months old, where the haemorrhage was due to the rupture of an aneurism

in the wall of a cavity. Herz, in 247 clinical cases of tuberculosis in chil-

dren, records 8 of haemoptysis—4 of them under five years, and the young-

est only eighteen months old. The records of 131 autopsies on tubercu-

lous children in the Pendlebury Hospital, show that haemoptysis was four

times a cause of death ; two of these patients were under five years, and
one was only twelve months old. I have never met with a case of haemop-

tysis under five years old. As in adults, fatal haemoptysis is usually due

to the opening of a large vessel by ulceration in the wall of a cavity, which

is sometimes in the lung and sometimes in one of the bronchial glands.

The respiration in all cases of tuberculous pneumonia is accelerated,

and usually out of proportion to the rise in temperature. As the lung

becomes more and more extensively invaded there is constant dyspnoea.

The pulse is rapid in the early stage, and continues so throughout the

disease; toward the end it becomes weak and irregular. Irregular respi-

ration and a slow, irregular pulse, may occur at any time from the develop-

ment of cerebral complications.

Pleuritic pains in the chest are not frequent in children. Gastro-in-

testinal symptoms, such as indigestion, vomiting, diarrhoea, etc., are gen-

erally present, but are not peculiar in this disease. They usually depend

upon the patient's general condition, only exceptionally upon tuberculous

disease of the stomach or intestines. The characteristic symptoms of

intestinal tuberculosis—abdominal pain, tenderness, uncontrollable diar-

rhoea, and intestinal haemorrhage—are not often met with in children

under five years. With such symptoms, and sometimes when they are

doubtful or absent, careful palpation of the abdomen may disclose the

presence of enlarged mesenteric glands. When these are not readily felt

through the abdominal walls, they may sometimes be discovered by a rec-

tal examination after the method of Carpenter (London).

The spleen is often enlarged, sometimes very much so, but this does

not occur with sufficient frequency to be of much diagnostic value. It

may be due to tuberculous deposits, to causes connected with the lungs or

lieart, or to fever. The liver is never enlarged from tuberculous deposits,

but may be so from amyloid or fatty degeneration, or from obstructed

circulation, as in the case of the spleen.

Dropsy is rare and seen only toward the close of the disease. It may
depend upon antemia, upon complicating nephritis, especially amyloid de-
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generation, upon cardiac or pulmonary conditions leading to interference

with the return circulation, or upon pressure of tuberculous retro-perito-

neal or mesenteric glands upon the inferior vena cava. Clubbing of the

fingers is occasionally seen in cases running a very protracted course, and

is due to obstructed circulation.

Anaemia is commonly associated with wasting, and it is of special im-

portance where the latter is slight or absent. It is a frequent sequel of

acute disease in infancy when not dependent on tuberculosis ; when, how-

ever, it is associated with low fever, cough, and persistence of rales in the

chest, it should always excite apprehension.

3. Chronic Tuberculous Pneumonia.—In young children this is a chronic

interstitial pneumonia associated with tuberculous deposits. These cases

have usually had their beginning in one of the more acute forms just de-

scribed. The primary attack runs a tedious, protracted course ; there are

a slow convalescence and apparent recovery, although this is not complete.

Often a slight cough remains, or returns from the slightest exposure or

other exciting cause. The child does not regain his former weight or

vigour, and careful examination of the lungs shows that some abnormal

signs remain. There are frequently present feeble breathing and slight

dulness over the affected part of the lung, and occasionally friction-

sounds may be heard.

After a few months, possibly, the child has another attack resembling

the first and running the same tedious course. It is accompanied by fever,

cough, and perhaps there is a fresh consolidation of some part of the lung,

generally in the neighbourhood of the old disease. All active symptoms

finally subside, and most of the signs of recent disease disappear ; but it is

usually found then that the lung is not quite in so good condition as it

was before this second illness. The acute attacks may be repeated several

times and pass under the name of bronchitis, broncho-pneumonia, or

pleurisy. They may extend over a period of two or three 3-ears or even

longer. The general health in the interval is not good, there being present

in most cases anemia, with the usual symptoms of malnutrition ; the chil-

dren are regarded as being very delicate.

The course of this disease thus differs in no essential particulars from

that of simple chronic broncho-pneumonia (page 535) ; the physical signs

likewise are identical in character, although they may differ in their loca-

tion. They are generally found in the same situations as are the signs in

the more rapid forms of pulmonary tuberculosis in early childhood. A
fatal result in these cases is usually brought about in one of three ways:

(1) by the development of acute tuberculous pneumonia or miliary tuber-

culosis of the lungs, occurring with the symptoms of one of the previous

exacerbations which has come on without apparent cause or perhaps has

followed an attack of measles or whooping-cough
; (2) by tuberculous

meningitis
; (3) by a simple acute broncho-pneumonia.
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Physical Signs of Tuberculous Pneumonia.—Speaking generally, there

is no ditfereuce in a young child between the signs of a tuberculous and
those of simple broncho-pneumonia except in their position ; for cavities,

although they are present at autopsy in most of the cases, are very rarely

of such size and so situated as to be recognised during life. In children

over seven or eight years old, and sometimes in those of five or six, the

signs are essentially like those in adults.

By reference to the description of the lesions (page 1023) it will be

noted that the upper lobes are the seat of the most advanced disease twice

as frequently as the lower lobes, and the right lung rather more frequently

than the left. When the disease is in the upper lobes it is rarely at the

extreme apex, and when it is in the lower lobes it is very exceptional to

find it at the base, posteriorly. The region most often involved is the

middle zone of the lung. If the signs appear first behind they are, in the

great majority of cases, in the interscapular space ; if in the lateral part

of the chest, they are in the middle or upper part of the axilla ; if in

front, they are in the mammary region, more frequently above than below

the nipple, but rarely extending quite to the clavicle. In other words, it

is near the root of the lung that the disease most frequently begins, spread-

ing thence forward more often than backward. The explanation of this

is found in the fact that the disease in infants and young children so often

extends from the lymph nodes at the root of the lung to the lung itself.

The physical signs themselves may be grouped under four heads, corre-

sponding to the pathological conditions existing in the various stages

of the disease—viz., (1) localized bronchitis; (2) partial consolidation;

(3) complete consolidation
; (4) excavation. The early signs in the first

two stages are identical with those described in broncho-pneumonia (page

499), those of the third stage being the signs of the persistent form (page

502). As a rule, however, the transition of the signs from one stage to

another is much slower in tuberculous than in simple broncho-pneumonia.

As stated in the description of the lesions, cavities are found in the

lungs in the majority of cases of infants dying from tuberculosis of the lungs.

It is, hoAvever, rare that they can be recognised in children under three

years old. From three to eight years they give more positive signs, and

after eight years practically the same signs as in adults. The reason why
in infancy cavities are so seldom recognised during life is because they

are generally small, often centrally located, nearly always filled with thick

pus or cheesy matter, and rarely communicate freely with the bronchi.

On the other hand, it is very common to find signs in young children

which, if heard in adults, would be regarded as almost positive evidence of

a cavity, although none is present. These signs are cracked-pot reso-

nance and cavernous breathing. They are not usually due to bronchi-

ectasis, since this condition belongs to chronic cases, and especially to

older children ; but most frequently to consolidation about a large bron-
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chus superficially situated—viz., bolow the clavicle, high in the axilla and

in the interscapular region. The wide area over which this broncho-cav-

ernous breathing is heard, is one of the most striking points of difference

from the signs of a cavity.

Course, Duration, and Termination.—Whatever may be the evolution

of the symptoms, and the variations are almost endless, the cases fall readily

into two groups,—those in which the progress is rapid and steady and those

in which it is slow and intermittent. The duration of the first group is

from four to eight weeks. Fever is constant, wasting progressive, and the

physical signs show a steady advance of the disease in the lungs. Dyspnoea

becomes severe and constant ; the pulse grows more and more rapid and

feeble; and death occurs from exhaustion, pulmonary oedema, or syncope,

less frequently from meningitis.

In the second group the duration is from two to six months. The

course can not better be described than as a succession of attacks of

broncho-pneumonia, sometimes separated by an interval of several weeks,

at other times one coming on before the first is fairly over. During

exacerbations the symptoms resemble those of the first form, there being

marked fever, wasting, cough, and dyspncea. The child may seem hope-

lessly ill when, without any special reason, a change for the better occurs,

the acute symptoms abating and the signs of consolidation in great measure

disappearing. Toward the end of the disease the pulmonary and consti-

tutional symptoms become constant, and frequently there are added symp-

toms due to extension of the tuberculous process to other parts of the

body—the brain, peritoneeum, intestines, mesenteric glands, etc. These

cases die, as do the more acute ones, from the local disease in the lungs

or from general infection.

Diagnosis.—The evidence upon which a diagnosis of tuberculosis is

made, is of two kinds,—that which relates to the patient and that which

relates to the local disease. In any case, a diagnosis is reached by weigh-

ing the evidence as a whole rather than by relying upon the presence of

particular symptoms or physical signs. One should investigate the family

history, surroundings, and previous condition of the patient; also the

mode of onset, and course of the disease, and consider the evidence

afforded by the examination of the patient.

A careful examination of the family history should be made to deter-

mine, first the existence of phthisis in the parents or in other members of

the family, near or remote. Children more often inherit tuberculosis

from the mother than from the father, and are more likely to contract it

from her, owing to the closer contact. It is not enough simply to inves-

tigate the question of phthisis. Inquiry should be made regarding menin-

gitis, disease of the cervical glands, spine, hip, knee, or ankle, especially in

the other children of the family. These points are important not only to

establish the fact of heredity but also the probable chances of exposure.
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Otlier conditions favourable for acquiring the disease should be considered,

such as in a private family exposure to nurses or other members of the

household ; also whether the surroundings have been such as would give

opportunities for infection, as in cases where a child has been reared in a

tenement house, or has been long an inmate of a hospital or other institu-

tion. In the child's previous history, it is important to know whether
there have been other manifestations of tuberculosis in the cervical fflands,

spine, hip, knee, or ankle, or the skin ; also whether he has been liable to

attacks of severe or protracted bronchitis or broncho-pneumonia. If he
has had measles or pertussis, it is important to know whether they were

severe, accompanied by pulmonary complications, or followed by a pro-

tracted cough or obscure fever. The child's general constitution should

be considered, whether he is delicate, narrow-chested, poorly nourished,

or auEemic.

In its symptoms and course it is with simple broncho-pneumonia that

tuberculous disease is likely to be confounded, hence the important diag-

nostic points are those which distinguish these two processes from each

other. The onset of simple pneumonia is usually rapid and often abrupt;

tuberculous pneumonia, although it sometimes begins in one of these ways,

usually develops gradually with constitutional symptoms preceding the local

ones by several days or even weeks. When tuberculosis develops rapidly,

the pulmonary symptoms and the physical signs may be identical in the

two conditions. During the period of acute symptoms there is often

nothing either in the constitutional or local symptoms to awaken suspi-

cion. One may be struck with the disproportion between the general

symptoms—loss of flesh, prostration, and temperature—and the local evi-

dences of pulmonary disease. When the patient dies in the early acute

stage the disease is rarely recognised, nor, indeed, can it be diagnosticated

with certainty. Usually it is not until the time for resolution to occur

that the course of the disease suggests something different from broncho-

pneumonia. The question then arises whether we have to deal with a case

of persistent broncho-pneumonia or with tuberculosis. It should be remem-
bered that it is not infrequent for simple broncho-pneumonia to resolve

slowly or to go on to the development of chronic interstitial pneumonia

;

and that local conditions as determined by physical signs, which in adults

would be regarded as certainly tuberculous, very often in children are

simple processes.

Often the course of the disease, after the first acute period has passed,

furnishes further evidence to clear up the diagnosis ; but not necessarily,

for in tuberculosis it may be steadily downward, or it may be marked by
periods of remission and exacerbation, and the same is true of simple pneu-

monia. Fever is a more constant symptom in tuberculosis, and it is usu-

ally higher than in persistent broncho-pneumonia ; but the exceptions are

so many and the variations so wide that it is not safe in voung children



1046 THE SPECIFIC INFECTIOUS DISEASES.

to lay very much stress upon the temperature curve. Anaemia and wast-

ing are more marked in tuberculosis, and in most cases progressive. A
copious muco-purulent expectoration is seen almost as frequently in pneu-

monia as in tuberculosis ; but in neither disease is it common under five

years. The presence of the bacillus tuberculosis in the sputum is, of

course, positive evidence of tuberculosis.

Simple broncho-pneumonia may affect any part of the lungs, but by

preference the lower lobes posteriorly. The signs of tuberculosis may
likewise be found anywhere, but most frequently in the anterior part of

the lung, the mammary region, the axillary margin, or the apex ; if pos-

terior, the signs are usually at the apex or in the interscapular region.

From the character of the physical signs, no inference can be drawn unless

a cavity can be positively made out ; but when the process has advanced

to that stage, the diagnosis is generally plain from the general symp-

toms.

Meningitis developing during a j^ulmonary disease of doubtful char-

acter, is generally tuberculous, and its occurrence is usually to be inter-

preted as establishing the tuberculous nature of the process in the lungs

;

but this is not invariable, as simple meningitis may follow simple pneu-

monia, as I have more than once seen proven by autopsy, when both were

regarded during life as tuberculous. The development of cheesy lymph

glands in the neck, the groin, or axilla, or the presence of symptoms point-

ing to enlargement of the bronchial glands, or those of chronic peritonitis

with or without ascites, or intestinal hfemorrhage,—all point strongly to

tuberculosis.

If the acute symptoms begin during measles and persist, they may be

due either to broncho-pneumonia or to tuberculosis. If, however, they be-

gin insidiously during convalescence from measles, they are very probably

due to tuberculosis. If the symptoms begin acutely during pertussis,

they may be due to simple broncho-pneumonia or a tuberculous process;

but if they develop gradually and insidiously after pertussis, the disease is

probably tuberculosis. It should not be forgotten, however, that it is not

uncommon for simple broncho-pneumonia occurring with pertussis, to

persist until the attack of pertussis has subsided. I have seen several

such cases in which consolidation has lasted two or three' months and

yet cleared up entirely.

If the child was previously healthy and living in good surroundings,

and if the disease began with acute symptoms, the process is simple pneu-

monia in nine cases out of ten, no matter how irregular its course, how
prolonged its duration, or what the physical signs. The physician will

more frequently be right in his diagnosis if he bases it upon the general

condition and previous history of the patient, than upon the special symp-

toms of the disease or the physical signs. Still, after all has been said,

the diagnosis is in all cases difficult, and in some, particularly the more
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chronic ones, a positive diagnosis is impossible, as no one knows so well as

he who has an opportunity to follow his cases to autopsy.

III. Chkoxic Phthisis.—This form of tuberculosis, with its chronic

hectic fever, slow cavity formation, progressive emaciation, night sweats,

etc., is very rarely seen before the fifth year, and it is not at all frequent

until the tenth or twelfth year. In its symptoms, course, termination,

and physical signs, it resembles the same disease in adults, and need not

be described at length here.

IV. Tuberculosis of the Broxchial Lymph Xodes (Bronchial
Glaxds).—This condition is usually associated with some form of pul-

monary tuberculosis, but it may exist as the most important and some-

times as the only tuberculous lesion.

Its symptoms are usually associated with those of pulmonary or gen-

eral tuberculosis ; but they may occur when the pulmonary changes are

too few to be recognised either by symptoms or physical signs. From the

great frequency with which this lesion is found in infants and young chil-

dren, it might be expected that local symptoms would be common in such

patients. They are, however, in my experience, quite exceptional. Most

of the cases in which w'ell-marked symptoms occur are in children over

two years old, and it is between the third and tenth years that they are

usually seen. In infancy, although these glands are almost invariably

affected, death in the great majority of cases occurs from the pulmonary

disease, before the later changes in the glands have had time to develop.

General symptoms indicating a tuberculous cachexia may or may not

precede the local ones. The latter are chiefly mechanical, and depend

upon the size of the glands and upon their anatomical relations, and very

little or not at all upon the nature of the changes in them. The most

important relations, so far as the production of symptoms is concerned,

are those which they bear to the pneumogastric and recurrent laryngeal

nerves, the superior vena cava, the trachea, and bronchi ; those less impor-

tant are to the aorta, pulmonary artery, and oesophagus.

Pressure upon or irritation of the pneumogastric or recurrent nerves

produces cough, dyspnoea, and sometimes a change in the voice. The cough

is hoarse, persistent, and teasing, and frequently occurs in paroxysms which

in many respects resemble those of pertussis, but it lacks the characteristic

whoop, and is not accompanied by the expectoration of the mass of tena-

cious mucus. These paroxysms are severe and often prolonged, but careful

observation shows distinct differences from those of pertussis, though by

an unfamiliar ear the two are easily confounded. The dyspnoea, like the

cough, is paroxysmal, and sometimes strongly resembles ordinary spas-

modic croup ; at other times it is like a severe attack of asthma. Such

symptoms may come and go, but they are frequently prolonged, and usu-

ally in the interval between the severe seizures the patient is not wholly

free from dyspnoea. Although the chief cause of dyspnoea is no doubt
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nerve irritation, it may be due in part to pressure upon the trachea or one

of the large bronchi. In dyspnoea from pressure on the trachea the head

is usually thrown back, and the obstruction is more frequently on expira-

tion than on inspiration.

After such symptoms as those mentioned have existed for a few days

or weeks, and in some cases without any warning, there may occur a sud-

den attack of asphyxia which may prove fatal. This is generally due to

ulceration of a caseous gland into the trachea or a large bronchus and the

escape of a large mass into the air passages, w^here it produces the same

effects as any other foreign body.

Loeb has collected fifteen cases of this description, a summary of

which gives a good, idea of the circumstances under w^hich this accident

usually occurs : In four cases death took place in the first attack of suffo-

cation, the only previous symptom having been cough ; in three there

had been a number of milder attacks extending, in two of the cases, over

a considerable period before the occurrence of the fatal one ; in three,

death occurred in the first attack, in children who had no previous cough

and who were apparently healthy ; in one, the fatal attack came on during

pertussis. In the majority of the cases, death followed in from five to ten

minutes from the first symptom ; in a few the patients lived for an hour.

In rare cases after ulceration into the trachea, the patient has coughed up

a large quantity of foul pus, and recovered.

Pressure upon the superior vena cava is usually associated with spas-

modic dyspnoea and cough, and causes cyanosis of the face and blueness

of the lips. There is frequently a puffiness of the face, and there may be

marked oedema. The coexistence of cyanosis with such oedema, when the

urine is free from signs of renal disease, should always lead one to suspect

pressure at the root of the lung. In some rare cases the interference with

the return circulation has been so marked that meningeal haemorrhage

has resulted. By a process of ulceration set up by these glands they may
open, not only into the air passages, but into the pericardium, the oesopha-

gus, or any of the large vessels. The last mentioned is usually followed

by instant death. Aldibert reports two cases in which the pulmonary

artery was opened, death occurring from haemoptysis, as there was also a

communication with one of the large bronchi. In Vogel's case the sub-

clavian vein was perforated, and death resulted from the entrance of air.

If ulceration takes place into the surrounding connective tissue, a medias-

tinal abscess may result, producing any of the pressure symptoms noted

above, and, in addition, dysphagia from pressure on the oesophagus. Such

an abscess may point in the supra-sternal notch ; it may open through the

chest anteriorly between the ribs or at the xiphoid cartilage ; or it may
burrow along the oesophagus to the peritoneal cavity. As a rule, however,

patients die of general tuberculosis before the local conditions have ad-

vanced so far.
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Physical Signs.—In order to produce physical signs, the mass of tuber-

culous lymph nodes must be large enough to form a mediastinal tumour,

or so situated as to produce pressure on the trachea or bronchi. As a rule,

the signs are more characteristic behind than in front. Percussion may
give dulness anteriorly over the first piece of the sternum or posteriorly

along one or both sides of the spine from the second to the fifth dorsal

vertebra; the dulness is rarely complete. Auscultation posteriorly may
give in the most marked cases amphoric or cavernous breathing, or exag-

gerated bronchial breathing with prolonged expiration, in those v/hich

are less pronounced. Large, moist rales are sometimes heard. The aus-

cultatory signs are so like those of a cavity that it is often difficult to

believe that a cavity does not exist. The sounds heard appear to be those

produced in the trachea and bronchi transmitted to the ear with great

exaggeration by the mass of lymph nodes which surrounds them and

fills the space between them and the chest wall. When the head is thrown

back a venous hum may sometimes be heard. If one of the primary bron-

chi or one of its lobar divisions is compressed, there may be very feeble

respiration over one lung or one lobe ; if the pressure is sufficient to pre-

vent the entrance of air, or if one of these large tubes has been plugged

by a caseous mass, there is an absence of respiratory murmur over a single

lobe or an entire lung. This sign is of great diagnostic value, but it is

not often present.

Diagnosis.—Enlargement of the bronchial glands to a sufficient degree

to produce symptoms, may occur in syphilis, in Hodgkin's disease, and in

various forms of malignant disease of the mediastinum. A certain amount

of swelling is seen in nearly all cases of simple bronchitis or imeumonia,

especially in those running a subacute or chronic course. Whether this

simple hyperplasia is ever sufficient to cause such symptoms as those men-

tioned is exceedingly doubtful. I have myself never known it to pro-

duce anything more marked than a spasmodic cough. The great infre-

quency of other forms of enlargement to a sufficient degree to be of

clinical importance, usually warrants us, from the symptoms mentioned,

in making the diagnosis of tuberculosis. The development in a child of

a chronic abscess in the anterior mediastinum, is almost always due to

tuberculous glands; and so is one in the posterior mediastinum, provided

Pott's disease can be excluded.

The most important points for diagnosis are the association of a spas-

modic cough with paroxysms of dyspnoea resembling asthma or croup,

and oedema or congestion of the face. More stress is to be laid upon

the symptoms than upon the physical signs ; the latter are at most only

confirmatory. The chief difficulty in diagnosis is found in those cases

which present few or no other signs of tuberculosis, and which come first

under observation with attacks of dyspnoea or asphyxia resembling laryn-

geal stenosis. In many such cases tracheotomy has been done without
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finding any cause for the dyspncea, the autopsy showing it to be due to

ulceration and impaction of a caseous gland.

General Prognosis of Tuberculosis.—The outlook for a young child

with general or pulmonary tuberculosis is always bad. So long as the

disease remains confined to the lymph nodes, the child is not usually in

danger, except from accidents connected with their softening and ulcer-

ation, which after all are rare. Spontaneous cure may occur in these

glands in the same way as in others in the body—viz., by encapsula-

tion, calcification, etc. Such a result is no doubt a very frequent one

;

exactly how often it occurs it is impossible to say. But when once the

disease has gained any headway in the lung itself, its steady advance is

almost certain in a young child. In those who are older and have more

resistance the chances of an arrest of the process are much greater.

If the bacilli have gained entrance into the body in any considerable

numbers, even though they are shut up in an encapsulated, caseous,

bronchial gland, the patient is never free from the danger of general

infection.

Prophylaxis.—The prevention of tuberculosis must have constant ref-

erence to its cause. The first essential is the destruction of the tubercle

bacilli wherever they exist. Since most of the germs existing in the air

are derived from the sputum of patients affected with pulmonary tuber-

culosis, it should be insisted upon, everywhere and at all times, that the

sputum from such cases should be collected in special cups or cloths and

destroyed either by germicides or by fire. The next point is to avoid

needless exposure. A tuberculous mother should on no account nurse

V^ her child nor kiss it upon the mouth. A wet-nurse likewise should be

free from any tuberculous taint. No nurse or other care-taker should

ever be employed about children who has, or ever has had, pulmonary

tuberculosis. It is wise to exclude also those w^ho suffered when children

from tuberculosis of the bones or the cervical glands, although the dan-

ger from such persons is extremely slight. If active tuberculosis exists in

any member of the family, a young child should be kept away from the

room, and if possible should not reside in the bouse. On no account

should infected persons be allowed to kiss children or sleep in the same

bed with them. The danger from drinking-cups and other dishes should

not be forgotten. A tuberculous person should either have his special

dishes, or the utmost care should be taken to boil all those which he has

used. Cows whose milk is used for children should be under regular veteri-

nary inspection and should have passed the tuberculin test. In any case

where the slightest doubt regarding the health of the cows exists, or where

the source of the milk is unknown, the milk should be heated to a tem-

perature of 167° F. for twenty minutes. The danger of infection through

the alimentary canal is very much less than through the respiratory tract,

and consequently the precautions first mentioned are much more impor-
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tant than those relating to the food, although the latter should on no

account be neglected.

In the case of delicate children and those of tuberculous parents or

with other tuberculous relatives, everything possible should be done to

fortify them against the disease. They should be kept under more or

less constant medical supervision,as regards their clothing, manner of life,

etc., and should take cod-liver oil every winter. Every attack of bronchi-

tis or broncho-pneumonia should be watched with the greatest solicitude.

Exposure to measles or pertussis should especially be avoided. The coun-

try rather than the city should be chosen for residence, and the child

should spend the winter and spring in some warm, dry climate, such

as that of southern California, or the interior of South -Carolina, or

Lakewood, N. J. Parents should be distinctly taught that watchfulness

and care do not mean coddling or the keeping of children in the house

the greater part of the time. Such children should live as much as pos-

sible in the open air, and every form of sport encouraged which tends to

keep them there. Overheated houses are one of the most prolific agen-

cies in perpetuating a delicate condition of health. Plenty of fresh air

in sleeping apartments should always be insisted upon. All catarrhal

troubles of the nose and pharynx should receive early and prompt atten-

tion, especially should hypertrophied tonsils and adenoid growths of the

pharynx be removed, since these are conditions which form a most

favourable nidus for the growth of tubercle bacilli.

Treatment of General and Pulmonary Tuberculosis.—If fresh air and a

proper climate are necessary for the cure of this disease in adults, they are

tenfold more necessary in the case of children. Without them there is

little hope for a child with active pulmonary tuberculosis. Nowhere do

these cases do so badly as in a hospital located in a city, and no class of

hospital cases do worse than these. The same regions that are beneficial

for adult cases usually agree with children, with the exception that the

latter, as a rule, do better in a warm than in a cold climate. Plenty of

fresh air and sunshine are essential. A child must be where he can be

kept in the open air for at least several hours each day, in spite of

fever, cough, or other acute symptoms.

For the most acute cases where the children are confined to the bed,

the largest, best-ventilated, and sunniest room available should be secured,

and a window should be open the greater part of the time. The general

management of such cases is the same as for those with acute pneumonia.

No specific remedy for tuberculosis has as yet stood the test of expe-

rience. The diet is a matter of the utmost importance. Tuberculous

patients must be fed like most other sick children, care being taken not to

disturb the digestion by the unnecessary use of drugs. For a staple article

of diet, milk is the best, and whore this is not well borne some of its sub-

stitutes—kumyss, matzoon, etc.—may be tried. Cream is almost as use-
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ful as cod-liver oil, and should be given in one form or another whenever

the child can take it.

The two drugs which are most useful are creosote and cod-liver oil.

Creosote may be given both by the stomach and by inhalation, as in cases

of pneumonia. By the stomach there may be used for older children, the

shellac-coated pills containing one or two drops of creosote; for those

who are younger, it may be given in combination with the liquid pepto-

noids or in an emulsion with cod-liver oil. It is seldom possible to give

as a single dose more than half a drop to a child of two years ; one of

five years, two drops may often be given. It should be continued for a

long period. Cod-liver oil is usually best given in a fresh emulsion, al-

though some children bear the pure oil better than any other prepara-

tion. Inunctions of this or other oils are of some value when it is not well

tolerated by the stomach. Arsenic, iron, and the compound syrup of the

hypophosphites are all useful as general tonics, but as specifics their ac-

tion is very questionable.

When symptoms pointing to tuberculosis of the bronchial glands are

present, the syrup of the iodide of iron should be used in the same way as

in disease of the cervical glands. When they ulcerate into the trachea or

larger bronchi, they generally cause death, no matter what is done. There

are on record a few cases in which tracheotomy has been of service in this

condition, but in the great majority it accomplishes nothing.

CHAPTER XL

SYPHILIS.

Syphilis is a communicable disease due to a specific poison. Although

a certain bacillus, first described by Lustgarten, is quite generally found in

syphilitic tissue, it is not established that this bacillus is the cause of the

disease.

In infancy and childhood both the acquired and the hereditary forms

of syphilis are seen.

ACQUIRED SYPHILIS.

While acquired syphilis is very much less frequent than the hereditary

variety, it is by no means a rare disease in early life. It is not improbable

that some of the manifestations of syphilis in later childhood which are

usually denominated "late hereditary syphilis," are really due to the ac-

quired form.

Etiology.—An infant may be infected by its mother during parturi-

tion ; but this is extremely rare and can take place only when there

are lesions upon the mother's genitals. Infection is more likely to
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be from a mother who contracts syphilis subsequently to the birth of

the child, and may occur through nursing or accidental contact by

kissing, etc. In either of these ways children may be infected by wet-

nurses, or from a venereal sore upon the nipple. Whether syphilis can

be communicated through the milk when the nipple is perfectly healthy

and free from fissures, is somewhat doubtful.

Syphilis may be communicated directly from a syphilitic child to one

who is healthy by kissing, sexual contact, or indirectly by means of bot-

tles, spoons, cups, clothing, etc. The latter mode of infection is most

likely to occur in institutions. Vaccination was formerly a not infre-

quent mode of communicating syphilis, but since the general introduc-

tion of bovine virus this is very rarely seen. Cases have been recorded

by Taylor, Hutchinson, and others where the disease has been conveyed

by the rite of circumcision, either from the mouth or the instruments of

the operator.

The relative frequency of the different sources of infection is shown

by Fournier's statistics of forty cases : The source of infection was the

parents in nineteen ; nurses, in eight ; servants, in four ; sexual contact,

in four ; vaccination, in two ; other children, in two ; a physician, in one.

The ages at which the disease was acquired in this series of cases were as

follows : during the first year, nineteen ; during the second year, ten
;

during the third and fourth years, seven ; from the fifth to the fourteenth

years, six.

Symptoms.—The symptoms of acquired syphilis in children are in all

respects similar to the same disease in the adult. A primary sore is pres-

ent at the site of infection, which is most frequently the lips, the mouth

or some part of the face ; very rarely is it seen on the genitals. There

are very few individual symptoms belonging to hereditary syphilis which

may not also be present when the disease is acquired. Its course, how-

ever, is very much milder in the latter and a fatal termination is rare.

Fournier states that of his forty-two cases only one died of marasmus.

This marked contrast to hereditary syphilis is due chiefly to the fact that

in the acquired variety the infant is rarely affected during the early

months of life, a time when hereditary syphilis is so very fatal.

Tertiary symptoms may appear at any time from three to twenty years

after the original infection.

The treatment is the same as in hereditary syphilis.

HEREDITARY SYPHILIS.

Etiology.—A child may inherit syphilis from both parents or from

either separately. If both parents are syphilitic, the child is usually but

not invariably so. The symptoms, however, are not more severe than

when the inheritance is from one parent only. The likelibood of trans-

mission depends upon the stage of the disease in the parents. If both
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are suffering from secondary symptoms, transmission is almost certain.

If active treatment has been employed for several months, if the child is

born at a period when no active symptoms are present, or if the symptoms

are of a tertiary character, the offspring will probably escape. First-born

children are more likely to suffer severely from syphilis than the later

ones, provided infection of the parents has taken place prior to the birth

of all the children.

Infection from the fatlier.—Syphilis may be inhei'ited from the father

alone. In this case the disease is probably communicated directly from

the semen to the ovum. It is more likely to be transmitted from the

father than from the mother, as the child is frequently syj^hilitic when

the mother has few or no active symptoms. Of twenty cases observed by

Meyer in which the father alone was syphilitic, the foetus was discharged

macerated in eleven cases, and nine children were born with congenital

syphilis, all but one dying soon after birth. It is possible, though rare,

for the father to convey syphilis when he is free from symptoms, or when

he is suffering from tertiary symptoms only.

Infection from the mother.—It is certain that syphilis may be trans-

mitted when the mother alone is diseased, as is shown by cases where

women who have acquired syphilis while wet-nursing infected children,

have subsequently borne syphilitic children, the father remaining healthy.

If the mother only is S3'philitic the probabilities of transmission to the

child appear to be considerably less than if the father alone is affected.

If the mother's symptoms are tertiary the child will probably escape.

Both parents healthy at the time of conception and the mother infected

during pregnancy.—Under these conditions the child may or may not be

syphilitic. Transmission to the child is much less likely to occur if the

mother is infected during the last two months of her pregnancy than

earlier, although, as Hutchinson's cases conclusively show, there is no cer-

tainty that the child will escape. Diday states that if the mother is in-

fected before the fourth week and proper treatment is instituted, the

child will usually escape on account of the relation of the embryo to the

maternal circulation during this early period.

Can a healthy mother hear a syphilitic child?—In 1837 Colles enun-

ciated the following proposition, the truth of which has been abundantly

verified since his time :
" A new-born child affected with inherited syphi-

lis, even although it may have symptoms in the mouth, never causes

ulceration of the breasts which it sucks if it be the mother who suckles it,

although continuing capable of infecting a strange nurse."

Caspary inoculated with syphilis a woman, apparently healthy, who
had aborted with a syphilitic child ; the result was negative. A similar

experiment was made by Xeumann, with a like result. Yidal reports a

case of an apparently healthy woman who had a syphilitic child by an

infected husband ; later, by a second husband who was free from syphilis,
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she had a syphilitic child. The conclusion seems irresistible that the car-

rying of a syphilitic child gives immunity to the mother against the

disease, and that this immunity is due to the fact that she herself suffers

from syphilis, or a modification of that disease. According to Hutchinson,

the modified syphilis acquired by a woman under the circumstances men-
tioned, bears to syphilis acquired from' a chancre a somewhat similar rela-

tion to that which vaccinia bears to smallpox. The mother under these

circumstances can not be inoculated, either by her syphilitic nursing-in-

fant or artificially.

Lesions.—Death may be due to syphilis, and yet the autopsy may re-

veal no characteristic anatomical changes, and in fact there may be no
demonstrable changes in any of the organs. This is sometimes the case

in children dying from syphilis soon after birth, but it is especially likely

to be the case with infants who die from syphilitic marasmus during the

first few months. Syphilis in these cases acts more as an indirect than as

a direct cause of death. The most important lesions of hereditary syphilis

are found in the bones, liver, spleen, and mucous membranes.

Bones.—In the case of a syphilitic foetus, a stillborn child, or one

dying soon after birth, the changes in the bones are more uniformly 23res-

ent than are any other lesions. They are in fact rarely wanting, and it is

by them usually that syphilis is recognised j^ost mortem. These early

changes were first fully described by Wegner, and since then have been

studied by Kassowitz, Taylor, and others. The long bones are principally

affected, the most important changes being found at the junction of the

shaft with the epiphyseal cartilage. The lesion is termed an epiphyseal

osteo-chondritis or acute epiphysitis. There are in the early stage con-

gestion, swelling, and cell proliferation, which may be followed by separa-

tion of the epiphysis, suppuration in the neighbouring joint, osteomyelitis,

and necrosis. These changes, as well as those belonging to late syphilis,

are more fully considered under Diseases of the Bones (page 851).

Liver.—This is j^robably more frequently involved in the foetus and

newly-born infant than any other organ. The syphilitic lesions of the

liver have been studied very fully by Hudelo.* He describes as present

in the youngest infants an interstitial hepatitis, a gummatous hepatitis,

and a combination of the two varieties.

In the interstitial form, which is most frequent in infancy, there are

first a congestion and swelling of the organ, with the exudation of leuco-

cytes in groups. The liver is enlarged, frequently very much so, but pre-

sents few other gross changes. Later there is increased exudation

between the liver cells, new connective tissue forms, and atrophy of the

liver cells takes place, with obliteration of some of the portal and hepatic

vessels. This process may be diffuse, but it is usually in patches. Groups

* Monograph, Paris, 1890.
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of miliary sypliilomata may also be found. If the process is diffuse, the

liver is large, firm, aud of a grayish-yellow colour. If it is localized, the

aifeeted areas are yellow or gray and the other parts are normal.

The gummatous form is not frequent in early infancy, but belongs to

a little later period. In this there may be miliary syphilomata with in-

terstitial changes, and in addition the formation of small or large gum-

matous tumours, which may be softened at the centre. They are sur-

rounded by zones of new connective tissue and the liver cells are atro-

phied. Amyloid changes may be present.

In the late form of hereditary syphilis, usually seen in children over

four or five years old, the liver is rarely affected. Hudelo was able to

collect but forty- seven such cases. The lesions resemble those of the

congenital variety. There are found cirrhotic changes, which may be

diffuse or circumscribed, and gummatous deposits, which vary from a

minute size to that of a cherry ; there may be amyloid degeneration.

Spleen.—This is almost invariably enlarged in newly-born children

with syphilis and in syphilitic foetuses, but nothing characteristic is found

under the microscope (Birch-Hirschfeld). In older children the enlarge-

ment of the spleen is apt to be greater than at birth ; the organ may be

the seat of interstitial changes, and sometimes there may be gummatous

deposits. These changes are rare in children under two years of age.

Respiratory system.—In syphilitic infants which are stillborn aud in

those which die soon after birth, there is frequently found in the lungs

what is known as " white pneumonia." This process consists, according

to Hillier, in fatty changes in the epithelium of the air vesicles ; with this

there is associated a certain amount of interstitial pneumonia, which is

chiefly peri-bronchial. In older cases the interstitial pneumonia is ex-

tensive, and the lungs may be the seat of gummatous deposits, which

soften and form small cavities. Accompanying these changes there

may be bronchiectasis, emphysema, and the usual secondary lesions

which follow chronic interstitial pneumonia. In syphilitic infants there

is a strong tendency for all inflammations of the lungs to become chronic.

The trachea and bronchi are in rare cases the seat of stenosis, which

results from cicatrization following the softening of gummatous deposits

in their walls. Lesions of the larynx (page 457) are also infrequent.

There is usually perichondritis, which more often involves the epiglottis

than any other part, and sometimes there is the formation of papilloma-

tous masses ; but ulceration and stenosis are both rare.

The nasal mucous membrane in the early stage of the disease is very

constantly the seat of a chronic catarrhal inflammation, which may be

accompanied by superficial ulceration. In the late cases there is deeper

ulceration, from the breaking down of gummata, with extension to the

periosteum, cartilages, and bones, causing perforation of the septum, ne-

crosis of the bones, etc.
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Nervous system.—Syphilitic lesions of the brain and cord are rare in

children as compared with adults, and they are especially so in infancy.

The most characteristic cerebral lesion of the newly-born child is hydro-

cephalus, which may depend upon ependymitis, as in two cases reported

by D'Astros, tlie disease proving fatal in the second month. Syphilitic

meningitis is exceedingly rare under two years. There is occasionally seen

in young infants a chronic basilar meningitis (page 721) of syphilitic

origin. Chronic pachymeningitis associated w'ith gummata has been

observed as early as the fourth year. Money (London) has reported a case

with symptoms beginning at eleven months, in which there was chronic

meningitis with great thickening of the dura mater and cerebral sclerosis.

A few other cases of a similar nature have been recorded.

Syphilitic endarteritis of the brain has been observed by Chiari in a

child only fifteen months old. In this case there was chronic meningitis,

with endarteritis, thrombosis, and minute spots of yellow softening. Gum-
mata are very rare before the fourth year, although Barlow's patient with

multiple gummata at the base, was only fifteen months old. Nearly all

the syphilitic lesions of the nervous system which are seen in adult life

have been observed in childhood, although they are infrequent, and in

young children they are extremely rare.

Digestive system.—Chronic catarrhal pharyngitis is almost a constant

symptom of the early cases. Later there is seen superficial or deep

ulceration of the pharynx, tonsils, or fauces, which may lead to perfora-

tion of the soft palate or to the formation of condylomata.

There are no important lesions of the stomach or intestines either

with early or late syphilis. The rectum is occasionally the seat of ulcera-

tion, and condylomata may form even in young children.

Organs of special sense.—Otitis is a frequent accompaniment of the

early syphilitic pharyngitis. It is very likely to become chronic, and in

many cases results in a permanent impairment of hearing. Iritis is rela-

tively rare in children, but it may occur even in intra-uterine life, as

shown by the presence of adhesions in newly-born children. It is usually

seen in infants four or five months old, and is always serious. Interstitial

keratitis occurs frequently as a late manifestation of syphilis. Choroid-

itis and optic neuritis are both occasionally seen, but they are rare.

GenitO'Urinary organs.—Xearly all these may be affected, but gener-

ally in the late period of the disease. There may be chronic intersti-

tial nephritis and more rarely gummatous deposits in the kidney, intersti-

tial changes in the suprarenal bodies, and orchitis, which usually affects

the body of the organ, rarely the epididymis; it is generally an inter-

stitial inflammation, with or without gummatous deposits.

Among the less frequent visceral lesions may be mentioned, abscesses

of the thymus, which are usually small and multiple ; enlargement of the

pancreas, with an increase of connective tissue and glandular atrophy ; and
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chronic peritonitis. The lesions of the mucous membranes will be con-

sidered under Symptoms.

Symptoms.—As the result of syphilis, abortion may take place at any

period of pregnancy, with the discharge of a dead or macerated foetus, or

the child may be stillborn at term, or it may be born alive prematurely,

but with so feeble a vitality that it survives but a few hours. Under

these circumstances it is often difficult and sometimes impossible to decide

positively with reference to the existence of syphilis. Maceration of the

foetus or peeling of the skin is no proof, and even the examination of the

internal organs may not be conclusive. Lomer examined 43 foetuses, all

dying before the thirtieth week of pregnancy ; he found the spleen and

liver enlarged in all, and marked bone changes in 21. Birch-Hirschfel(i

examined 108 newly-born syphilitic infants; he found the spleen invaria-

bly enlarged ; typical bone changes were present in 35, but in many cases

the bones were normal. Mervis, from an examination of 92 syphilitic

foetuses, states that no eruption upon the skin was found earlier than the

eighth month.

Symptoms are present at birth in only a small number of cases. In

such there is usually a very severe degree of infection, and the infants

do not often live more than a few days. Upon the skin there may be

seen an eruption of pustules, papules, or hwWse. The bullse are usually

upon the soles and palms, but may be found upon other parts of the body.

The name " syphilitic pemphigus " is often given to this condition. Pem-

phigus in the newly born, however, is not invariably due to syphilis, but

may be present in other conditions of low vitality. The bullae are at first

small, and then coalesce and form larger ones two inches or more in

diameter. They contain a turbid serum which is sometimes tinged

with blood, and sometimes yellow from pus. Pustules, when present, are

usually seen upon the face or scalp. The general appearance of these in-

fants is Avretched in the extreme. The body is wasted, the skin wrinkled,

and temperature subnormal. The spleen is usually enlarged and often

the liver also. They suck feebly or not at all, and usually die from inani-

tion within two weeks.

In the great majority of cases the infant appears healthy at birth, and

continues so for a variable time before the manifestation of the character-

istic symptoms of syphilis. As a rule, the more intense the infection, the

earlier the symptoms make their appearance. The earliest symptoms are

generally seen between the second and the sixth weeks. If three months

pass without evidence of syphilis, the child may be considered safe,

the exceptions to this rule being very few. Miller * (Moscow) gives the

following statistics of the time of beginning of symptoms in 1,000

* Jahrbuch fiir Kinderheilkunde, Bd. xxvii, S. 359.
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Symptoms appeared during the first week 85 cases.

" " •' " second week 138 "

" " " " third week 240 "

" " " " fourth week 177 "

" " " " fifth week 86 "

" " " " sixth week 54 "

" " " " seventh week 50 "

" " " " eighth week 30 "

After the eighth week 140 "

Sometimes the constitutional symptoms—wasting, cachexia, etc.—are

noticed before the local ones, but usually this is not the case. Generally

the first symptom is the coryza or " snuffles," which resembles an ordinary

cold in the head, except that it persists. It is accompanied by a hoarse

cry, indicating that the larynx participates in the catarrhal inflamma-

tion. Soon the eruption makes its appearance, being generally first seen

upon the hands and face. Fissures and mucous patches may be seen upon
the lips, about the anus, etc. With these symptoms there is often slight

fever, the temperature usually ranging from 99° to 101° F. There may
also be observed excessive tenderness about the shoulders, elbows, wrists,

or ankles, due to acute epiphysitis, which may cause the child to cry from

the slightest amount of handling, and the limbs may be moved so little

that paralysis is suspected. There may be swelling near any of the joints

mentioned.

In a severe case, as these local symptoms develop, the infant's general

nutrition suffers in a very marked way. It loses steadily in weight ; it

becomes extremely angemic ; it whines and frets almost continually, but

especially at night. The facies is so characteristic as to be almost diag-

nostic; the features have a pitiful, drawn expression; and the face is

wrinkled, giving the infant the look of being very old. The skin has a

peculiar sallow colour, which has been well described as cafe au lait. The

symptoms may continue until a condition of extreme marasmus is reached,

and death occurs from inanition, exhaustion, or from some intercurrent

affection of the lungs or digestive organs.

In the milder forms of infection the severe constitutional symptoms

described are not seen, although the local evidences of disease are almost

as marked as in the cases just described. The severity of the symptoms

is also much modified by treatment, especially when this is begun at an

early period.

The most important local symptoms are the coryza, eruption, fissures

about the mouth and anus, mucous patches, painful swellings at the ex-

tremities of the long bones, pseudo-paralysis, and onychia.

Coryza.—In most of the cases this is the first symptom. Beginning

like an ordinary catarrli, it is distinguished by its severity and its persist.-

ence. There is a copious discharge of mucus and serum, sometimes of



lOGO THE SPECIFIC INFECTIOUS DISEASES.

muco-pus, and often it is tinged with blood. Thick crusts form, which

produce the usual symptoms of nasal obstruction ; there is great difficulty

in nursing ; the infant breathes through the mouth, and the mucous

membrane of the mouth is dry, causing great discomfort. If untreated,

the process, which at first involves the mucous membrane only, may extend

to the submucous tissue, causing ulceration ; but the cartilages and the

bones of the nasal fossse are not involved till a later period in the disease.

The nasal catarrh is associated with more or less laryngitis. This

causes hoarseness, which at times may amount almost to complete aphonia.

There are very rarely symptoms of laryngeal stenosis. Dillon Brown has,

however, reported one case in an infant six weeks old, which recovered

after intubation,

ErujJtion.—This usually occurs after the coryza has lasted about a

week ; but the two may come at the same time ; or the coryza may be ab-

sent or so slight that the I'ash appears to be the first symptom.

Occasionally there is seen a diffuse blush or roseola, but more frequent-

ly the eruption is macular, occurring in small, dark-red spots about the

size of the infant's finger nails, usually circular and often slightly elevated

;

there is no surrounding inflammation, and rarely any itching. It is usu-

ally most abundant upon the face, the neck, and the anterior surface

of the upper and lower extremities, especially the hands and feet, not in-

frequently extending over the entire body, although it is generally scanty

over the shoulders and back. When it first appears the colour is bright,

but gradually becomes of a dusky-red or coppery hue. After a little time

very fine scales may be seen upon the surface of the red patches. The
rash comes out slowly, usually requiring from one to three weeks for its

full development. It fades gradually, leaving a coppery discoloration of

the skin, which continues for a long time. The duration of the eruption is

from three to eight weeks. It is shorter if active treatment is employed.

A papular eruption is rarely seen alone, but is usually associated with

the macular variety. The papules are of a brownish colour and are hard.

They are seen most frequently upon the palms and soles, and occurring

alone they are not characteristic.

A squamous eruption is frequently seen upon the palms and soles, but

very rarely elsewhere. In a few cases this scaliness forms the most dis-

tinctive feature of the cutaneous lesion.

Fissures and mucous patches.—These are among the most diagnostic

features of early hereditary syphilis. Fissures are most frequently seen

on the lips and about the anus, but they may occur about the nostrils and

occasionally elsewhere. The fissures of the lips are really linear ulcers,

and are distinguished by their persistence in spite of local treatment.

They are multiple, deep, painful, and bleed easily. Those at the angle of

the mouth are especially troublesome.

Mucous patches may develop from fissures, but more frequently from
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papules which are situated in regions where they are exposed to constant

moisture and friction. They are very common upon the muco-cutaneous

surfaces and wherever the skin is especially thin. The situations where

they are most apt to he seen are about the lips, anus, scrotum, and vulva,

but they may also be found behind the ears, between the toes, in the folds

of the groin, axillee, or buttocks. In size they vary from an eighth to half

an inch in diameter ; they are whitish in colour, have rounded borders,

and are raisecl rather than excavated ; they never extend deeply.

With these lesions there may be associated ulcers upon any of the

mucous membranes, but they are most frequently seen in the mouth or on

the genitals. The usual seat in the mouth is on the inner surface of the

lips, the tongue, palate, or fauces ; they are seldom symmetrical, and while

they extend superficially they are never deep.

Hmmorrhages.—They are generally associated with the lesions of

the mucous membranes, but sometimes occur without them. Slight

bleeding from the nose and lips is not uncommon in ordinary cases of

syphilis, and all haemorrhages of the newly born are more frequent in

syphilitic than in other children. Fischl has reported seven cases of

multiple hismorrhages in the newly born, associated with other symptoms

of congenital syphilis. Mracek noted haemorrhages in thirty-three per

cent of IGO autopsies on syphilitic stillborn infants or those dying soon

after birth. Examination of the blood-vessels in some of these cases showed

infiltration of their walls and narrowing of their lumen. The vascular

changes were thought to be the cause of the bleeding.

Xails.—The nails present several peculiarities in syphilitic infants.

There may be a disease of the matrix resulting in suppuration and exfo-

liation of the nail—a true onychia. Sometimes the nails are repeatedly

exfoliated ; at other times they are deeply wrinkled or furrowed ; or the

dorsum is very much arched, and the nail appears as if it had been

pinched near the matrix by a pair of forceps. Such nails are often ex-

panded toward the extremity, and may be decidedly claw-shaped ; they

are frequently opaque, sometimes having a purplish discoloration; they

may be short and split into layers. The most characteristic appear-

ance is the narrow, pinched, claw-shaped nail ; this is an early symptom

of some diagnostic importance. The hair and eyebrows frequently fall

out completely. This symptom is not usually present in very early

infancy.

Pseudo-2)aralysis.—This is due to acute epiphysitis, and it may be

the first symptom of hereditary syphilis to attract attention. It is usu-

ally noticed when the infant is a few weeks old that one or sometimes

both arms are not moved, and that the parts are tender and painful

when handled. The condition is easily confounded with peripheral birth

palsies. The arm is very frequently held in marked inward rotation

with the palm looking outward, resembling the position in Erb's palsy

;
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but careful examination makes it evident that the loss of power is only

apparent, and that it is due either to the pain which motion produces or

to epiphyseal separation. A history will usually be obtained that loss of

power did not exist at birth, but developed subsequently. The electrical

reactions in these cases are normal, and the rajDid improvement under

mercurial treatment is always diagnostic. The lesions of the viscera in

early syphilis rarely give rise to any marked signs or symptoms, with the

exception of the spleen, which is almost invariably found enlarged.

Late Hereditary Syphilis.—These symptoms may come on at any period

during childhood or about the time of puberty, but very rarely at a later

time than this. They are seen both in those who have had the usual

symptoms of hereditary syphilis in early infancy, and in others where the

most careful examination into the history fails to disclose any symptoms
whatever of early syphilis. It is fair to assume in such cases either that

early symptoms were absent or that they were of trivial importance. It

is still a matter of dispute whether these late symptoms should be re-

garded as hereditary, tertiary syphilis, which has not previously given

signs, or as the late stage of ordinary syphilis in which the early symp-

toms have been overlooked. It is certain that the symptoms are quite as

apt to be severe when there is no history of early syphilis as when this has

been typical. It is quite possible that some of these may be the

late manifestations of the acquired syphilis not recognised in the early

stage.

Late hereditary syphilis shows itself by symptoms which in acquired

disease would be classed as tertiary. The most characteristic are the affec-

tions of the teeth, the bones, gummatous deposits in the solid viscera,

the skin, or mucous membranes, the breaking down of which may lead to

ulceration.

Teeth.—There are no peculiarities in the first teeth of syphilitic chil-

dren except their proneness to early decay. They are rather more likely

to appear early than late. Hutchinson states that

there occasionally occur abscesses of the gum in

young infants, on opening which the crown of

the milk-tooth, usually an upper central incisor.

Fig. i80.-Tvpicai " Hutch- may be removed.

Fo^nierT*""
*^^^*^'"' "^^^^ characteristic teeth of syphilis are those

of the second set. In estimating the diagnostic

value of these changes, only the upper central incisors are to be relied

upon ; these are the test teeth. Although changes are frequently seen in

other teeth, they are not always diagnostic. Typical syphilitic teeth,

according to Hutchinson, have each a single notch in the centre of the

edge (Fig. 180). The notch is usually shallow and more or less crescentic

in shape. The enamel is generally deficient in the centre of the notch,

and the tooth here is apt to be discoloured. The teeth are dwarfed,
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both as regards their length and width. They often taper regularly from
the base to the edge, giving rise to the term " screw-driver teeth " (Fig.

181). The teeth are not so flat as the normal incisors, but somewhat
rounded and peg-like. They are not

properly placed, but incline either

toward or away from each other.

They are seldom large enough to

touch the adjacent teeth on both

sides.

Although Hutchinson's teeth

may generally be taken as conclu-

sive evidence of syphilis, they are

not invariably so, as Keyes and

others have shown. It is to be

remembered in this connection that

the absence of changes in the teeth

is of no importance whatever as

evidence that syphilis is not present.

Hutchinson states that they are

wanting in more than half the

cases.

Bones. — The form of disease

which is usually seen at this period

is an osteo-periostitis, affecting prin-

cipally the shaft of the long bones and the cranium

described (page 853).

Lymph nodes.—They are much less frequently affected than in adults,

and in early infancy they are seldom involved. In most cases after the

first year there may be found a moderate degree of enlargement of the

post-cervical and epitrochlear glands, swelling of the latter having con-

siderable diagnostic value. They are situated just above the internal

condyle of the humerus, and under normal conditions can scarcely be felt.

In syphilitic children they may be as large as a pea or a small bean ; some-

times two or three of them can be distinguished. They are so rarely en-

larged from other constitutional conditions that, provided no local cause

for the swelling exists, they should always create a suspicion of syphilis.

The post-cervical glands are frequently affected, but are not so diagnostic.

The degree of enlargement is rarely great. Occasionally there are seen

in the neck large masses of swollen lymph glands which resemble tuber-

culous swellings. They are, however, very rare.

Special senses.—The most frequent affection of the eye in late syphilis

is interstitial keratitis, the close connection of which with hereditary syphi-

lis was first pointed out by Hutcliinson. It is usually found associated

with the typical notched teeth. The diagnostic value of keratitis in syphi-

FiG. 181.—Syphilitic '.»cre\v-ariver teeth." Boy
nine years old. (Same patient as Fig. 148.)

It has alreadv been
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lis is denied by Fournier, who states that, while often syphilitic, it is not

infrequently due simply to malnutrition. Both eyes are usually affected,

and in all degrees of severity, from a slight haziness of the cornea to com-

plete opacity. However, with an early diagnosis and prompt treatment,

recovery may be expected in most cases.

Chronic otitis may- be a result of the acute process seen in early

infancy. There is nothing peculiar about the inflammation in these

cases. A form of deafness occurs in older children, which Hutchinson

states is almost invariably due to syphilis. Its onset is quite sudden,

without pain and frequently without discharge. The loss of hearing is

apt to be permanent, and if it occurs early in childhood it is a cause of

deaf-mutism.

Skin.—The most important of the later manifestations of syphilis con-

sist in the formation of subcutaneous gummata. In the early stage they

are indurated, elastic, of a grayish colour, with red borders. Under treat-

ment they disappear quite rapidly by absorption; but when neglected they

break down, leaving large deep ulcers. These ulcers are quite charac-

teristic in appearance, but may be confounded with those due to tubercu-

losis. The syphilitic ulcer has rounded, thickened, indurated borders,

and a base which is depressed and has the appearance of being scooped

out. It is sometimes covered by hard crusts and is surrounded by a red

areola. It leaves a smooth white scar. The most frequent situation is

upon the face and upper part of the legs or thighs. Tuberculous ulcers

have usually soft, flat edges, and do not extend so deeply ; they are more

irregular in outline ; the cicatrix left is of a purplish colour, which be-

comes red and slowly fades. Tubercle bacilli may be found. Sometimes

it is only by the effect of treatment that the diagnosis can be made be-

tween these two lesions.

Xose and palate.—Disease of these parts generally begins as the break-

ing down of gummatous deposits in the mucous membrane. The nose

may in consequence be the seat of a protracted fetid discharge (ozaena).

The disease may take on a destructive form of ulceration which is at times

phagedenic, and may cause rapid destruction of the nasal cartilages and

bones, perforation of the septum, and occasionally of the floor of the nasal

fossae. There may be necrosis of the turbinated bones, the vomer, or the

ethmoid. In the most severe forms the nose may be almost destroyed in

the course of a few weeks. There may be at the same time deep ulcera-

tion of the soft palate, leading to perforation. In a young person this is

almost invariably due to syphilis. In many particulars these ulcerations

of the nose and palate resemble lupus; they are distinguished by the

rapidity of their progress, syphilis often doing as much damage in weeks

as is done by lupus in years (Hutchinson).

Other symptoms.—Syphilitic disease of the larynx and bronchi is rare

in childhood. The former -(page 4oT) may give rise to hoarseness or
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aphonia and occasionally to stenosis ; the latter * to a chronic cough and

asthmatic attacks. There are no characteristic symptoms belonging to

syphilis of the lungs. The different lesions of the central nervous system

which may be due to syphilis are all quite rare. The forms have already

been mentioned, and their symptomatology is discussed in Diseases of the

Nervous System.

The only visceral changes which aid much in diagnosis are those of

the liver and spleen. The liver is often enlarged, sometimes to a marked

degree, and occasionally there is ascites, but very seldom jaundice.

Enlargement of the spleen is a very frequent symptom—in fact, it is

almost constant during active syphilitic disease. I have several times

seen it so swollen as to form an abdominal tumour of considerable size.

In one case, in a boy three years old, the spleen extended five inches below

the free border of the ribs, quite to the crest of the ileum. It was asso-

ciated with moderate enlargement of the liver, as is usually the case.

In addition to the local symptoms of late hereditary syphilis enumer-

ated, there are others of a general character which are quite as important.

The body is usually undersized ; the constitution is delicate, and shows

but little resistance to all forms of disease
;
puberty is frequently delayed,

and the development of the breasts and the genital organs often imper-

fect ; anaemia is usually present, and the skin has a sallow appearance.

Mentally, many of these children are somewhat deficient, and in a few

instances they become idiotic, epileptic, or the subjects of dementia.

Diagnosis.—The diagnosis of early syphilis in most cases is not diffi-

cult. The coryza, eruption, labial fissures, mucous patches about the

anus and genitals, and general cachexia,—all form a picture which it is

difficult to mistake. In irregular cases the diagnosis is easy just in pro-

portion to the number of the foregoing symptoms which are present.

Special care should be taken not to confound the moist papules of simple

intertrigo upon the buttocks or thighs with those of syphilis.

In late syphilis the following symptoms are the most reliable for diag-

nosis : notching of the teeth, falling in of the bridge of the nose, intersti-

tial keratitis, deafness not traceable to ordinary otitis, enlargement of the

spleen and epitrochlear glands, ulceration of the palate or nose, the

sabre-like deformity of the tibia, and nodes upon the tibia or cranium.

Prognosis.—Generally speaking, the prognosis is much worse in infan-

tile syphilis than in that of adults. In infancy it is much worse when

hereditary than when acquired, for the reason that often the child who

is the subject of hereditary syphilis has been affected by the poison from

the very beginning of its existence, and this has modified its entire devel-

opment.

* See A. Seibert, M. D., in Arehives of Pediatrics, vol. ix, for a report of four cases

and others collected from literature.
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The results of 206 syi^bilitic pregnancies observed by Jullien (Paris)

were as follows : abortion occurred in 36, stillbirths in 8, and C9 children

died soon after birth, making a total mortality of 55 per cent ; 50 were

living and syphilitic ; only 43 living and in good health. Still worse were

the results in cases observed by Le Pileur : of 154 pregnancies in syphi-

litic women, there were 120 abortions or stillbirths, 26 children died soon

after birth, and only 8 survived. The statistics of the Foundling Asylum

in Moscow for ten years showed that of 2,038 syphilitic infants the mor-

tality was over 70 per cent.

Such a mortality as that indicated in the above statistics is seen only

in institutions where little or no previous treatment has been employed.

In private practice certainly nothing approaching it occurs.

In addition to those who die early as the result of syphilitic infection,

there must be added many whose constitutions are so impaired by syphilis

that they fall an easy prey in infancy to pneumonia, diarrhoea or other

forms of acute disease. The remote effects of syphilis in infancy it is

hard to estimate ; it exerts a modifying influence upon the constitution in

childhood and even throughout the life of the individual.

The prognosis in an individual case depends upon the age at which

the symptoms develop, the time when treatment is begun, upon its thor-

oughness, and upon the surroundings and mode of nourishment of the

child. The outlook is better the longer after birth the first symjDtoms

appear ; it is also better in infants who are nursed than in those who
are artificially fed.

As compared with syj)hilis of the adult, relapses are rare, and when
they occur early they are nearly always the result of insufficient treatment.

If proper early treatment is carried out, the severe late symptoms are rare;

patients are usually free from all symptoms until six or seven years old, or

until near the time of puberty—two periods when they are likely to develop.

The prognosis is better in the later children of syphilitic parents than

in the earlier ones, provided infection has preceded the birth of all the

children. This fact illustrates the general tendency of the sj'philitie

poison to diminish in virulence as time passes, even without treatment.

The following instance cited by Bertin well illustrates this point

:

In the first pregnancy, the child died at the sixth month ; in the

second, at the seventh month ; in the third, at seven and a half months

;

in the fourth the child was born at term, and lived eighteen days ; in the

fifth it lived six weeks ; in the sixth the child lived four months, wathout

treatment.

Prophylaxis.—Xo infected person should be allowed to marry until at

least two years have passed after the initial sore, steady treatment being

continued meanwhile ; nor if there are any active symptoms, no matter

how long a time has elapsed since infection. There is no certainty in

either case that the child will escape.
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The mother should be treated during her pregnancy: (1) if she is

syphilitic, whether the disease was acquired at the time of concep-

tion or subsequently
; (2) if the father is known to be suffering from

syphilis, whether the mother has symptoms or not; (3) if the mother has

previously shown signs of syphilis, but has had no active symptoms for

a considerable period. In all these conditions if efficient treatment is

carried on throughout pregnancy there is a strong probability, but in no

case a certainty, that the child will escape. The third condition mentioned

is the one in which treatment is most likely to be neglected, especially if

the mother has previously borne a child who was not syphilitic. Syphilis,

however, shows a strong tendency to reappear and become active during

pregnancy, even though it has been long quiescent, as the following case

cited by Diday shows

:

A woman who had lost seven children from syphilis was put under

treatment during the eighth pregnancy; result—child born healthy, and

continued so. In the ninth pregnancy treatment was continued with a

like result ; in the tenth pregnancy, no treatment, child syphilitic, dying

when six montlis old ; in the eleventh pregnancy, treatment repeated,

child healthy.

The danger of infection during labour is slight. If there are upon

the genitals of the mother either a chancre or syphilitic ulcers, they

should be thoroughly cauterized before labour.

As the greatest danger of infecting a child afterbirth is from its parents

or a wet-nurse, syphilitic parents should be duly warned of the danger to

their children, and especially should be cautioned against kissing them

or sleeping in the same bed with them. The utmost care should be ex-

ercised to prevent a healthy child from being infected by a syphilitic

nurse. A nurse should never be accepted without a thorough examina-

tion, no matter how clear a history may be given. As a syphilitic child

in the household may be the means of infecting other children, the

same precautions should be taken as in the case of other contagious

diseases. The chief danger to other children comes from kissing or

from using bottles, spoons, or cups which have been infected; as the

syphilitic infant is chiefly dangerous on account of the lesions in the

mouth. Trouble most frequently occurs because of ignorance regard-

ing tiie nature of the disease. It is possible for a sypliilitic child to nurse

a healthy woman without communicating syphilis, if the child's mouth

is treated and the nipple not allowed to become fissured ; but it is an ex-

periment which should never be tried.

Treatment.—This should always be begun as soon as the first positive

symptoms of syphilis appear. Under certain circumstances it may be

advisable not to wait for symptoms ; as, for example, where both parents

have recently suffered from active symptoms, where previous children

have died soon after birth, or where, with marked symptoms in the par-
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ents, the child exhibits the cachexia of syphilis, but no definite local

symptoms. Such anticipatory treatment need not be continued longer

than six weeks unless symptoms appear.

The indirect treatment, designed to reach the child through the

mother's milk, has fallen into deserved disuse, as it is very uncertain and

altogether unsatisfactory.

Mercury is as much a specific for hereditary as for acquired syphilis.

There are many ways of introducing it into the system : it may be given

by inunctions, by the mouth, by fumigations, by baths, or hypodermically.

In most cases inunction is the manner to be preferred in young infants.

Gr.x of mercurial ointment, diluted with the same amount of vaseline, may
be rubbed daily into the palms, soles, axilla;, or the inner surface of the

thighs. It is advisable to change the place of inunction from day to day;

and if this is done, it is extremely rare that erythema is produced. If for

any reason inunctions are objectionable, as they may be where the family

are to be kept in ignorance of the treatment, either the gray powder or the

bichloride may be given by the mouth. The usual dose of the gray powder

should be gr.j four times a day; that of the bichloride gr. -^^ four times a

day, always well diluted. It is rare that larger doses are advisable. When
the symptoms are urgent, it is often best to substitute calomel for a few

weeks, as the system can usually be brought more rapidly under the influ-

ence of mercury by this than by the other preparations mentioned
;

gr. -^

four times a day is the usual dose required. Other methods of administra-

tion and other preparations offer no advantages, and have some very ob-

vious disadvantages.

The iodide of potassium is to be used, either alone or in combination

with mercury, whenever such lesions exist as are classed among adults as

tertiary. This includes all the late manifestations, and the earlier ones

whenever the bones or viscera are affected. The iodide is usually well

borne by children, and may be given in almost any desired dosage. In

infancy it is rare that more than twenty grains daily are required, but

in older children the necessary amount may be from one to two drachms

daily. It should always be given largely diluted.

The duration of mercurial treatment should be at least one year. The

doses during the last six months may be reduced to one half or one third

those employed while active symptoms are present. Treatment should be

longer than a year if symptoms exist. It is often better not to give the

mercury continuously, but with short periods of intermission.

The tonic treatment of syphilis is important and should not be neg-

lected. After specific treatment has been carried on for a time, particu-

larly if rapidly pushed, the child often becomes anaemic, and suffers greatly

from general malnutrition. Under such circumstances also it is often

wise to discontinue mercury altogether for a time, or at least to reduce

the dose very much, and administer cod-liver oil, iron, wine, and other
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tonics. Such a change is frequently found to act most beneficially, even

when lesions are present, which perhaps have been very little or not at all

affected by the specific remedies employed. A judicious combination of

specific and tonic treatment is required in every case, whether the reme-

dies are given simultaneously or alternately.

Local treatment.—Ulcerative lesions of the skin require cleanliness,

dusting with calomel or iodoform, or bathing with the black wash. Mu-
cous patches should be dusted with equal parts of calomel and bismuth.

Fissures and ulcers of the mucous membranes should be treated by nitrate

of silver. Phagedenic ulcers of the palate or nose should be cauter-

ized with nitric acid or the acid nitrate of mercury. The late syphilitic

ulcers of the skin, due to the breaking down of gummata, should be

treated with iodoform.

CHAPTER XII.

INFLUENZA.

Synonym : La grippe.

Influenza is an infectious, communicable disease, which is now gen-

erally admitted to be due to the bacillus described by Pfeiffer in 1892.

It is a serious disease in children chiefly from its tendency to complica-

tions of the upper and lower respiratory tracts, in which respect it closely

resembles measles.

Etiology.—Besides the bacillus of Pfeiffer, there are frequently found,

either associated or separately, in the organs of patients dying from in-

fluenza, the streptococcus and the diplococcus pneumoniae, for the develop-

ment of which influenza creates conditions in the highest degree favour-

able.

Influenza prevails epiclemically, and after epidemics it may be endemic

for a number of years. In New York the disease has been present, ac-

cording to Loomis, for at least twenty-five years, although it attracted

little attention under the name of influenza until the great epidemic

of 1891. Epidemics prevail chiefly in winter and spring. All ages

are liable to the disease, infants under one year least so, and in some

epidemics they may escape altogether. The disease has, however, been

observed in infants only a few days old, where the mother was suffering

from it at the time of delivery. The children most frequently affected

are those from two to ten years of age.

The period of incubation is uncertain. It is usually short, being gen-

erally believed to be from one to seven days. No immunity is afforded

by one attack ; recurrences and second attacks are not uncommon in the
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same epidemic, and a patient who has once had influenza seems to be more
susceptible to the disease in consequence.

Lesions.—There are no characteristic lesions of influenza; those which

are most frequently found are due to catarrhal inflammation of the re-

spiratory or the digestive tract. In some cases only the upper respiratory

tract is involved, in which case the disease often spreads to the middle

ear ; in others, only the lower respiratory tract, this in infancy usually

spreading rapidly to the lungs, and resulting in broncho-pneumonia.

Inflammation of the stomach and intestines is much less frequent and,

as a rule, less severe. This will be considered more fully under Complica-

tions.

Symptoms.—The symptoms of influenza are due to the systemic effects

of a general poison, and to certain local congestions and inflammations

which are regarded as complications. The two classes of symptoms—the

general and the local ones—are found in all possible combinations.

1. The mild, uncomplicated variety.—This lasts from two to five days,

occasionally a week. The onset is usually abru2:)t, with chilliness, mus-

cular pains, and sometimes vomiting. The temperature ranges from 101°

to 103° F. Even though the fever is not high, the prostration is consider-

able, and children are often ill enough to remain in bed for several days.

The usual general symptoms which accompany fever are present. After

the fever has subsided, the child is left weak and anasmic ; convalescence

is frequently protracted, and it may be three or four weeks before the

general health is regained. This is the most common variety seen, the

essential symptoms being fever and prostration without evidences of local

inflammation. Often there is in addition a mild coryza at the outset and
a slight but persistent cough.

2. Uncomplicated cases of the severe type.—These are not frequent in

children. They are characterized by high temperature, severe toxic symp-
toms, and great prostration. They closely resemble cases of pneumonia,
with the exception that the local symptoms and physical signs in the

chest are wanting. The onset is usually abrupt with vomiting and head-

ache, sometimes even with convulsions. The temperature ranges from
102° to 106-5° F. It more often remains steadily high than fluctuates

widely. In three cases recently observed I have seen a temperature over

106° F. in uncomplicated influenza. Marked nervous symptoms are

usually present ; there may be headache, photophobia, delirium, stupor,

opisthotonus, and convulsions,—strongly suggesting meningitis, but all

usually lasting but a day or two. In other cases the tongue has a brown
coating, the lips are dry and parched, the pulse is weak and rapid, and
other symptoms of the typhoid condition are present. The duration of

these severe attacks is from two to five days, where no complication de-

velops ; a slight fever may, however, continue for a week, or even two

weeks, gradually subsiding until it reaches the normal. Although the
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symptoms are very alarming, the attacks are seldom fatal unless pneu-

monia develoiDS ; but it is a long time before the full effects of such an

illness have entirely disappeared.

3. Cases complicated by catarrhal injlam)nation of the itpjjer respira-

tory tract.—In this group tbere are added to the general symptoms of the

mild uncomplicated variety, a severe coryza, with pharyngitis and often

stomatitis. The catarrhal symptoms differ from ordinary catarrh of these

mucous membranes chiefly in severity. They are also likely to be more
prolonged, and there is a greater tendency to involve the ears and the

cervical lymph nodes. The usual symptoms of acute rhino-pharyngitis

are present with its serous, sero-mucous, or muco-purulent discharge.

The whole pharynx may be the seat of an acute, erythematous blush, or

the mucous membrane may present a granular or spongy appearance.

The tonsils are red ; occasionally there is follicular tonsillitis ; rarely

membranous patches. The nostrils and upper lip are often excoriated

from the nasal discharge. The mouth may be the seat of a simple

or a herpetic stomatitis with superficial ulceration. These catarrhal symp-

toms are usually severe for three or four days, and gradually subside. In

infants the temperature may be 104° or 105° F. at the outset, but con-

tinues high only for a day or two. In older children the temperature

ranges from 100° to 102° F.

There are two complications which in infancy are very frequent,

—

otitis and cervical adenitis. Otitis may be either catarrhal or purulent.

It runs the usual course of otitis following simple catarrhal processes of

the pharynx, and usually terminates in complete recovery. Exceptionally

these cases may go on to the development of chronic otitis, or the disease

may extend to the mastoid cells. In addition to the severe cases, there

are frequently seen attacks of catarrhal deafness from inflammation of the

Eustachian tube. Pain in this form is less severe, and may be absent

;

there is no increased fever. Deafness is the chief symptom, and in most

cases it disappears spontaneously.

The adenitis usually involves either the lymph nodes situated below

the ear and behind the angle of the jaw, or those of the retro-pharyngeal

region. The inflammation runs the usual course of such inflammations

when associated with other diseases.

4. Cases with hroncho-pulmonary complications.—A moderate amount

of inflammation of the mucous membrane of the larynx, trachea, and large

bronchi occurs in most of the cases of influenza. In the more severe

forms, broncho-pneumonia or lobar pneumonia often develops. Some-

times the pulmonary symptoms do not appear for two or three days,

or even a week ; at other times they are coincident with the development

of the fever and other constitutional symptoms, and, except for the prev-

alence of influenza, this would not be considered a factor in these cases.

A striking feature in these attacks is that the temperature, prostration,

69
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for a week, the chief symptoms being gradually increasing prostration,

and finally collapse, without the development of any marked local evi-

dences of disease. The system seems in these cases to be overpowered

by the intensity of the poison. In other cases pneumonia develops, and

from this death occurs.

Complications and Sequelae.—The most frequent ones

—

pneumonia, oti-

tis, acute adenitis, and gastro-enteritis—have already been considered.

Cutaneous eruptions are not infrequent, and are often very puzzling.

There may be a general eruption resembling urticaria, or an erythema

which sometimes simulates measles, but more frequently scarlet fever.

These eruptions are irregular in their course and often in their distribu-

tion, and are not followed by desquamation. In most of the cases with

high temperature the urine contains albumin ; although nephritis is rare,

one should be on the watch for it even in young children. I have once

seen acute pyelitis as a complication. The nervous sequelae of adults

—

mental disturbances, multiple neuritis, etc.—are extremely rare in child-

hood, although they have been observed. One of the most frequent sequelae

is marked anaemia ; this is well-nigh constant after a severe form of the

disease. Following the disease of the mucous membranes, there may be

enlarged tonsils, adenoid growths of the pharynx, or chronic enlargement

of the cervical lymph glands. Attacks of influenza bear the same relation

to the development of tuberculosis as do those of measles.

Convalescence after influenza is usually very slow, and it is often many
months before the full effects of a severe attack have disappeared. A re-

currence of the symptoms before complete recovery is not uncommon, and

often second attacks during the same season are seen. For a long time

the mucous membranes are in an extremely sensitive condition. Eelapses

are often brought about by slight exposure before the symptoms have

quite disappeared, and I have often seen them occur simply from airing

an infant in the room.

Diagnosis.—This is usually easy when the disease is epidemic. The

sporadic cases often present great difficulties, particularly in the early

part of the disease. It is often impossible to tell for two or three days

whether the case is one of pneumonia, malaria, or influenza. In most of

the severe cases I have seen, pneumonia has been the diagnosis first

made ; it is only by the course of the disease and the absence of any

physical signs that influenza can be distinguished from pneumonia.

From malaria, influenza is differentiated by the course of the tempera-

ture, the absence of enlargement of the spleen and of the plasmodium in

the blood. The cerebral symptoms may lead to the diagnosis of menin-

gitis ; the catarrhal symptoms, to a suspicion of measles ; and the vomit-

ing, high, temperature, and erytheni'a to a diagnosis of scarlet fever. In

all these cases it is only the course of the disease which clears up the

diagnosis. Influenza is characterized most of all by severe constitutional
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symptoms, witliont the development of any signs of local disease, while

it lacks the characteristic symptoms of the other fevers mentioned.

From ordinary catarrh, influenza differs only in its high communica-

bility, its severity, and the frequency with which it is complicated by oti-

tis, adenitis, and pneumonia. Mild cases when not epidemic can not be

diagnosticated from simple catarrh of the respiratory tract.

Prognosis.—As a rule, the type of influenza seen in children is milder

than that which occurs in adults. In the case of children previously

healthy, few die except from pulmonary complications, while the great

majority of attacks are mild and recover promptly. In infants the tend-

ency to pulmonary complications is much greater than in older children.

Uncomplicated cases are seldom fatal, except in infants under six mouths

old ; and even though the temperature is very high and the symptoms

severe, recovery may usually be predicted so long as there is no evi-

dence of serious comiDlications. The prognosis of the pneumonia of in-

fluenza is rather worse than that of simple broncho-pneumonia, and de-

pends chiefly upon the age of the patients affected. In a word, influenza

is particularly serious in the very young, or when there are pulmonary

complications, but rarely otherwise. In infants the constitutional de-

pression which results may be the beginning of a condition of malnu-

trition which goes on to the development of marasmus ; or a child falls

an easy victim to some other form of acute disease. The remote effects

of influenza may therefore be serious, even though the attack itself is not

especially severe.

Treatment.—The communicability of the disease makes it desii'able

that cases of influenza should be isolated whenever this is practicable, and

particularly that delicate children, or those prone to pulmonary disease,

should not be exposed to it.

The disease appears to be self-limited, running its course, when un-

complicated, in from three to seven days. As there is no specific for it,

the indications are to sustain the patient, to make him comfortable dur-

ing the attack, and to prevent so far as possible the occurrence of compli-

cations. Every child with influenza should be put to bed and kept there

so long as any elevation of the temperature continues. At the outset the

bowels should be opened by castor oil or calomel, and means used to

induce free perspiration, such as the use of hot drinks, the hot pack, or

small doses of Doyer's powder in combination with phenacetiue. A very

high temperature should be relieved by cold sponging or the cold pack,

precisely as in pneumonia, but large doses of antipyretic drugs are to be

avoided. The nervous symptoms—restlessness, pain, headache, and other

disturbances—are best controlled by phenacetine in combination with co-

deine—e. g., to a child of one year, phenacetine gr. j, codeine gr. Jy, every

three or four hours. Double the dose may be given to a child of four

years. Alcoholic stimulants are required whenever the pulse shows signs
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of weakness, as it does in most of the severe cases, and in most young
infants. They should be given according to the same rules as in

pneumonia. Next to alcohol, strychnine is the most valuable heart stim-

ulant.

In older children there is a decided advantage in the use of moderately
large doses of quinine—e. g., gr. ij, four or five times a day, to a child five

years old ; but in infants this had best be omitted, on account of its tend-

ency to upset the stomach. The cough which so often persists after in-

fluenza is best controlled by cod-liver oil and creosote, used as after acute

bronchitis. With jjersistent bronchitis which resists ordinary remedies, a

patient should be sent to a warm, dry climate. The complications of in-

fluenza are to be treated as they arise, in the same manner as when they

occur under other conditions. In all cases careful feeding in accordance

with the general rules laid down for feeding in acute diseases, good nurs-

ing, and care to avoid exposure during convalescence, are essentials in

treatment. One should be particularly anxious about patients who have a

strong tendency to tuberculosis, and such cases should be watched with

the greatest solicitude.

In prolonged or constantly recurring attacks nothing is of much avail

except a change of air. If this is impossible, a child should be frequently

removed from one apartment to another, as re-infection often appears to

take place from the sick-room.

CHAPTER XIII.

3IALAEJA.

Malaria is a general infectious disease due to the presence in the

blood of a specific organism known as the j)las))iodiu7n, or hematozod7i

malarim. It manifests itself in children by the ordinary acute febrile at-

tacks which are seen in adults and by chronic malarial poisoning. Both

of these forms may present certain peculiar symptoms dependent upon

the age of the patient.

Etiology.—The hematozoon malaria w^as discovered by Lavaran in

1881. It is a parasite of the blood and belongs to the group of the proto-

zoa.* The anaemia of malaria results from the extensive destruction of

the red corpuscles caused by the growth of the parasite. How it enters

the blood is as yet undetermined.

Malaria affects all ages, even the newly-born infant. We must accept

* For a description of the plasmodium, methods of staining, etc.. see James, New-

York Medical Record, 1888; Conncihnan, The Medical News, January 15, 1887: or

Thayer and Hewetson, Johns Hopkins Hospital Reports, vol. v, 1895.
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with some allowance the statements made by the older writers upon the sub-

ject of intra-uterine infection, but in the following case occurring in the

practice of my associate, Dr. Crandall, there seems little doubt that the

disease was contracted in utero : For ten days before delivery the mother

had suffered from a tertian intermittent of moderate severity. Eighteen

hours after birth the child was noticed to have cold hands and feet, blue

lips and nails, and a pinched face. These symptoms lasted about half an

hour and were followed by a distinct fever. Upon the following day the

paroxysm was repeated. Examination of the blood of both mother and

child was made by Dr. Walter James, who found the malarial organisms

in both cases.

Malaria is more frequently overlooked in young children than in later

life, from the fact that its forms are more irregular, and this has led to

the belief that young children are less liable than adults to the disease. I

believe, however, the opposite to be the case. In a large number of in-

stances where families have been exposed to malarial poisoning I have

noted that the young children were frequently the first to show the

symptoms of the disease.

Malaria is an endemic disease prevailing in certain localities. In

New York it rarely develops except in patients who live along the river

fronts or in the districts contiguous to Central Park. In many of the

suburbs malaria is exceedingly prevalent, and in them originate most

of the cases coming under observation in New York. Malarial attacks

may be seen at any season, but are more frequent in the fall and spring.

They are particularly liable to occur when the general health of the

patient is reduced by some other influence, especially by derangement of

the digestive organs, and they often follow in the wake of other acute in-

fectious diseases. The poison of malaria may remain latent in the system

for an indefinite time, producing symptoms when the conditions favour-

able for its development are present.

Lesions.—Opportunities for a study of the peculiarities of the lesions of

malaria in children are infrequent, especially in New York, as fatal cases

are extremely rare. I have myself seen but two. As observed by others, the

lesions do not differ in any marked way from the adult form of the disease.

The most important changes are the destruction of the red corpuscles of

the blood, enlargement, and in chronic cases hyperplasia with pigmenta-

tion of the spleen; less frequently pigmentation of the liver, kidneys,

and brain. Pneumonia and gastro-enteritis are occasional complications.

Symptoms.—The clinical forms of malarial fever in children from six

to ten years old, do not differ essentially from the same disease in adults.

Both intermittent and remittent forms occur, the former being the type

usually seen. Of the different varieties of intermittent fever, the quotidian

(Fig. 183) is the most common, although the tertian (Fig. IS-i) is fairly

frequent, but the quartan is extremely rare. The stages of the paroxysm
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are generally well marked. The cold stage begins with a chill or vomiting,

with headache, lassitude, and general pains. The hot stage is usually char-

acterized by a higher temperature than in adults, and this is followed by

the sweating stage, which is generally marked. The paroxysm may be

GA/
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lar form of intermittent (Fig. 185). The onset is usually abrupt with

vomiting, a well-marked chill being rare. I have seldom seen a malarial

chill in a child under five years old. This is replaced in infants by cold

hands and feet, blue lips and nails, sometimes slight general cyanosis,

pallor, drowsiness, and prostration. Vomiting was present in two thirds

of my own cases.* Four times have I seen a malarial attack ushered in

by convulsions.

The fever is relatively higher than in adults, rising rapidly to 10-4° or

105° F., occasionally to 106° or 106-5° F. This continues from four to

twelve hours and gradually falls, usually to normal. The other coustitu-

FiG. 184.—Typical malarial temperature, tertian type, in a boy five years old. Onset with vom-
iting and drowsiness, but no chill. This was an anticipatin? intermittent, the first paro.\--

ysm occurring at 3- p. m., the second at 12 m., the third at 10 a. ii. ; x marks the time when
quinine was begun.

tional symptoms of the febrile stage are much less severe than in most dis-

eases with the same elevation of temperature. The sweating stage is only

* The Symptoms and Diagnosis of Malaria in Children. The American Journal of

Obstetrics and Diseases of Women and Children, Nos. I to IV, 1883.
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slightly marked and is often absent altogether. With the fall in the tem-

perature there is a gradual subsidence of all the other symptoms of the

febrile stage.

After the first paroxysm the patient may be quite Avell for several

hours or even for a day, when the second paroxysm occurs. This is gen-

erally not so well marked as the first one, the third may be even less so,

and the case may resemble more and more one of continuous fever with

wide oscillations in the temperature. In some cases it is remittent at first

and later becomes intermittent, but it is very rare under either circum-

stances that the temj^erature does not touch the normal point at some

time in the twenty-four hours. In infants the quotidian has been in my
experience very much more frequent than any other type, the tertian being

rare and the quartan almost unknown.

Enlargement of the spleen is present in the great majority of cases, and

usually to a sufficient degree to be readily appreciated by examination.

The most satisfactory method of examination is by palpation (page 832).

A spleen which can be easily felt below the ribs (except in the rare cases

in which the organ is displaced downward by some condition in the thorax)

is enlarged. When it is not sufficiently enlarged to be readily felt by a

practised observer under favourable conditions for examination, it is not

large enough to be of any diagnostic imiportance. None of the other

symptoms occurring in malarial fever are characteristic ; they are quite

similar to those which are seen in almost all febrile attacks. There are

anorexia, coated tongue, constipation, and restlessness.

Masked or Irregular Forms of Malaria.—These are quite frequent in

young children, and are due to the presence of certain special or uncom-

mon symptoms which may readily lead to a mistake in diagnosis. They
are more often seen than cases of true malarial cachexia.

Among the most frequent of the irregular forms are those relating to

the nervous system. Headache is exceedingly common and is usually

frontal. When severe and associated with continuous drowsiness, vomit-

ing, and constipation, it may lead to a strong suspicion of tuberculous

meningitis. Vertigo is not a frequent symptom, but it is sometimes very

prominent. Pains in various parts of the body are very common. A sharp

severe pain at the epigastrium is frequent at the beginning of a paroxysm.

It is often associated with tenderness, but has no relation to vomiting.

Less frequently, pain is localized in the region of the spleen or liver. Tri-

facial neuralgia of malarial origin is rare in childhood. Aching or drag-

ging pains in the muscles of the lower extremities are frequent symptoms

during acute attacks, but they are of short duration, disappearing with

the fever. They are to be distinguished from the acute lancinating pains

of multiple neuritis, which is occasionally seen as a result of malarial poi-

soning. I have seen the latter in young children in three cases, and it has

been observed by others. The pain is accompanied by tenderness of
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the muscles and nerve trunks, and by loss of power, which is usually

partial.

Spasmodic torticollis (page 683) I have seen in eight cases, in which

the condition seemed very clearly to depend upon malaria. This was

DAY 1 2 -J, i 5 6 7
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fall in temperature, to return with the next paroxysm, or if quinine is given

they may disappear entirely.* This group of symptoms has often led to

the mistaken opinion that the disease was pneumonia, which had been

aborted by the administration of quinine.

Subacute or Chronic Forms of Malaria.—The most constant symptoms

are anasmia, enlargement of the spleen, and slight fever. The ansemia is

usually marked, often being extreme. The enlargement of the spleen is

distinct, and easily made out by palpation, and sometimes is very great.

The fever is often so slight as to be discovered only when the temperature

is taken five or six times in the twenty-four hours. The other symptoms

are of a very indefinite character ; there may be slight oedema of the lower

extremities, general muscular weakness, so that the child is easily fatigued,

loss of appetite, coated tongue, constipation, headache, muscular pains, and

often cough from a slight bronchitis. These symptoms may depend upon

many conditions other than malaria, even when they are seen in a malarial

district. The only positive evidence of malaria in such cases is the pres-

ence of the malarial organisms in the blood. Even the swollen spleen,

anaemia, and slight fever, which are often looked upon as diagnostic, may

be present in cases of anaemia with which malaria has nothing whatever

to do.

Diagnosis.—The positive diagnosis of malaria rests upon the demon-

stration of the malarial organisms in the blood. They will be found in

nearly all the cases when examined under favourable conditions, which are

:

(1) that the examination be made by one with considerable experience in

searching for malarial organisms
; (2) that the examination be thorough

;

an

* The following ease is a good example of this condition in its more severe form,

d illustrates the difficulties in the diagnosis of malaria in infancy :
A fairly nourished

child, nine months old, who had been under observation in an institution for two weeks,

was suddenly taken with vomiting and fever (Fig. 185). A cathartic was followed by

a large undigested stool, and as the temperature then fell to normal, the attack was

regarded as one of indigestion. On the third day the temperature was again high and

accompanied by cough; coarse rales were found throughout the chest, and fine rales

at the right base : it was then thought that pneumonia was developing. On the fourth

day all the symptoms were so much improved that the infant was regarded as conva-

lescent. At 6 p. M. the temperature was normal, and the infant went to sleep quietly.

At 9.30 p. M. he awoke with a temperature of 104°, extreme restlessness, and marked

dyspnoea. In half an hour his symptoms had increased to a point where he seemed

likely to die. He became cyanotic, the respirations were of a panting character and

rose nearly to 100 a minute, and he coughed with almost every breath ;
the pulse was

scarcely perceptible. The severe symptoms continued for about an hour, then passed

away gradually, and at the end of two and a half hours they had completely disap-

peared, and tlie child was in a quiet sleep which continued until morning. Malaria

was now suspected, and the diagnosis established by the discovery of the plasmodium

in the blood. The spleen was at this time mucli enlarged ; the signs in the chest were

those only of bronchitis of the largo tubes. Quinine was now begun in full doses, and

immediately controlled the temperature and the pulmonary symptoms.
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(3) that it be made during the paroxysm; and (4) that no quinine shall

have been previously given. Blood from the spleen is more certain to

show the organisms than that from the finger; and if possible the exami-

nation should be of fresh blood as well as of dried specimens. While a

positive result is conclusive, a negative one is not always so because of the

impossibility of fulfilling all the above conditions. The technique of blood

examinations is somewhat difiicult, and for the great majority of the pro-

fession a diagnosis must for the present rest upon the other symptoms.

These, in order of their importance, I place as follows : enlargement of the

spleen
;
prompt curability (especially in cases of fever) by quinine ; dis-

tinct periodicity in the symptoms ; and a history of an exposure in a dis-

trict known to be malarial. Particular importance is to be attached to the

therapeutic test. Recent experience emphasizes more and more strongly

the fact that quinine has very little influence upon fevers which are not

malarial, and, conversely, that a fever immediately and permanently con-

trolled by quinine is pretty certain to be malarial. The combination of

all the above symptoms, even in the absence of an examination of the

blood, may be regarded as sufficient to establish the diagnosis of malaria.

The cachexia and course of the temperature in septicaemia, pygemia,

broncho-pneumonia, tuberculosis, and empyema, may easily cause them to

be mistaken for malaria. The fever and recurring chills of pyelitis are

often attributed to malaria; as are also the heaviness, letharg}', headache,

coated tongue, and slight fever of chronic intestinal indigestion. Many
conditions accompanied by an enlarged spleen may be confounded with

malaria, especially simple anaemia, leucasmia, rickets, and ^vphilis. While

malaria may be multiform in its manifestations, the physician can fall

into no more serious error than to regard all ailments with indefinite

symptoms as malarial, neglecting careful physical examinations, by which

means alone accurate diagnosis is reached.

Prognosis. —Although it is seldom fatal in itself, an attack of malaria

in an infant may so undermine the constitution that the child may suc-

cumb to some other acute disease, usually of the lungs or intestines. Cases

are often difficult to cure while the patient remains in the malarial dis-

tricts, and while a constant absorption of the poison continues. Under
other circumstances the prognosis of malaria is good.

Treatment.—The general treatment is symptomatic, and is to be

conducted as in all acute febrile diseases. In the cold stage, stimulants

or a hot bath may be required ; in the hot stage, ice to the head and fre-

quent sponging. The bowels in all cases should be freely opened, prefer-

ably by calomel.

Methods of administration of quinine.—For infants my own prefer-

ence is to give the bisulphate in an aqueous solution, one grain to the

teaspoonful, according to the age of the patient. Most infants take

such a solution with less difficulty and vomit it less frequently than the
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combinations with the various vehicles supposed to cover its taste. In the

event of failure by this method, the same solution may be given jyer recfvm

through a catheter. It should then be more largely diluted with some

bland fluid such as gruel, and in double the dose. This is necessary, not

only because absorption is less certain and complete, but also because a

rectal dose can seldom be repeated oftener than every five or six hours.

There is sometimes an advantage in giving part of the quinine by the

mouth and part of it by the rectum ; should both fail it should be given

hypodermically. For this purpose the bimuriate of quinine and urea, the

hydrobromate, or the bisulphate may be used. The salt first mentioned

is to be preferred on account of its greater solubility. The bisulphate is

the most irritating of these preparations and there usually follows some

induration at the site of its injection, which may last a long time. This

method of administration will not often be required, but in certain cases

it is invaluable. Injections should be made deejily in the buttock or

thigh ; if the needle is clean no abscess will result.

For children from two to seven years old the taste of quinine must he

concealed. An aqueous solution may be mixed w'ith the syrup of sarsa-

parilla, orange, or yerba santa ; or the powdered salt may be given in sus-

pension in the same vehicle, the mixture being made in both instances just

before the dose is taken ; otherwise the partial solution of the drug will

render the whole dose exceedingly bitter. When the dose required is not

large, as in the milder cases, the lozenges of the tannate of quinine com-

bined with chocolate answer the purpose admirably, for these are so

nearly tasteless that children will take them without difficulty. Each

lozenge usually contains one grain of the tannate, which is equivalent to

about one third of a grain of the sulphate of quinine. A similar lozenge

containing one grain of the sulphate may be made, which is often taken

by children Avithout the slightest objection. The bisulphate may be given

in solution by the rectum, or, better, at this age, in the form of supposi-

tories; but, as in infancy, with urgent symptoms, it is better to resort at

once to the hypodermic method in case of failure by the stomach.

For children over seven years old, the same methods of administration

may usually be employed as in adults. It is always preferable to give

quinine in solution, or if not so, in capsule, but never in pill form.

In a case with well-marked paroxysms the quinine should be given in

the interval, with the largest dose about four hours before the expected

paroxysm. In infancy this plan is sometimes impracticable, as frequent

small doses are usually better borne by the stomach than a few large ones.

If other methods of administration are employed, however, this should

always be done. I have never succeeded in getting the physiological effects

of quinine by inunction, though there are good observers who claim this

result. It is certainly a very uncertain way of introducing quinine into

the system.
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Dosage.—Relatively much larger doses of quiuiue are required for young

children than for adults. Except for its tendency to disturb the stomach,

quinine is borne remarkably well by little patients. Generally too small

doses are given. An infant of a year with a sharp attack of malarial

fever will usually require from eight to twelve grains of the sulphate

(ten to fourteen gi'ains of the bisulphate) daily. Occasionally I have

found it necessary to give double the quantity referred to, and I have seen

no unpleasant cerebral symptoms. It is useless to expect to control an

acute attack of malaria by such doses as one grain three or four times a

day. Children from five to ten years old require almost as large doses as

do adults. Xone of the substitutes for quinine are to be relied upon in

acute cases.

In chronic cases, arsenic and iron are usually required in combination

with smaller doses of the quinine than those mentioned. For children

over seven years old, Warburg's tincture may be employed. In most

chronic cases a cure can be effected only by a change of climate.

The. marked and irregular manifestations of malaria are to be treated

in the same manner as cases of malarial fever.



SECTION X.

OTHER GENERAL DISEASES.

CHAPTER I.

RHEUMATISM.

The rheumatic diathesis manifests itself in children by quite a differ-

ent group of symptoms from those seen in adults ; for this reason the

disease was formerly supposed to be a rare one in early life. It is only

within recent years that its frequency and its peculiarities have come to

be appreciated. For our present understanding of the subject we are in-

debted largely to the work of English physicians, especially Cheadle,*

who has brought out more fully than any one else the close connection ex-

isting between many conditions formerly not regarded as rheumatic. One

who has in mind only the adult types of articular rheumatism, and regards

arthritis as a necessary symptom for a diagnosis, will overlook in early life

many manifestations which are clearly the result of the rheumatic poi-

son. There is seen at this period a group of clinical phenomena, which

often occur in combination or in succession, whose association was not

understood until they were all discovered to be related to rheumatism.

Sometimes one member of the group and sometimes another is first seen,

but when one has appeared others are likely soon to follow.

Rheumatism in childhood, then, is manifested not alone by arthritis

with acute or subacute symptoms, but by a large number of other condi-

tions which are not to be regarded in the light of complications, but rather

as forms of the disease.

Etiology.—It is not in the province of this work to discuss the various

theories regarding the nature of rheumatism and its exciting cause. The

drift of medical opinion to-day is strongly toward the view that acute

rheumatism is an infectious disease, probably of microbic origin, although

the character of the micro-organism is as yet unknown. The excessive

formation of acids in the system may be regarded as a result of the infec-

tion, or possibly as a condition necessary for the activity of the specific

poison. Under five years of age articular rheumatism is rare, and in in-
|

fancy it is extremely rare. I have, however, once seen in a nursing infant,
\

* See the Harveian Lectures, 1889.
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a little more than a year old, a typical attack of rheumatic fever with

multiple joint lesions, and undoubted cases have been reported at as early

an age as six months. Still, all these are very exceptional, and one should

be wary of diagnosticating rheumatism during the first two years of life.

After the fifth year both the articular and the other manifestations of

rheumatism become more common, and occur with increasing frequency

up to the time of puberty.

Heredity is a very imjoortant etiological factor, and in fully two thirds

of the cases that have come under my care, a rheumatic family history

was obtained. Of the other important causes, the most frequent are living

in damp dwellings, direct exposure to cold and wet, poor hygienic sur-

roundings, and insufficient food. While seen among all classes, rheuma-

tism is more common among those who are badly housed.

Attacks of rheumatism are seen at all seasons, but are much more

frequent in the spring months. One attack strongly predisposes to a

second, and in most cases there is a history of a large number of attacks

of greater or less severity. Among my own patients, girls have been

affected with greater frequency than boys.

Symptoms.— The general and articular manifestations.—The clinical

types of rheumatism in children present very notable contrasts to those

seen in adults. A typical attack of acute articular rheumatism such as is

seen in adult life, with a sudden onset, high temjDerature, severe inflam-

mation of several Joints, profuse acid perspiration, and occasional delir-

ium, is rarely seen in a child under eight or ten years old. In most of

the attacks in childhood the onset is not very acute, the temperature is

but slightly elevated—only 100° or 101-5° F.—the swelling and jDain are

moderate, and the redness is often absent. The number of joints involved

is generally small, those most frequently affected being the ankles, the

knees, the small joints of the foot, the waists, or the elbows. These symp-

toms are often not severe enough to keep the patient in bed, and only the

pain in the joints of the lower extremities prevents him from walking.

The duration of these attacks is from one to three weeks, and in the

course of a month most of them recover even without treatment.

Not infrequently the symptoms are limited to a single joint, usually the

hip, knee, or ankle. Possibly the joints of the upper extremity are affected

oftener than would appear, but disease here is much more likely to be

overlooked than when lameness is present. The swelling is moderate and

may not be evident except on a close examination ; in some cases there is

none. There is stiffness of the joint, as shown by lameness, and there may
be so much pain and soreness that the child refuses to walk altogether.

Muscular spasm about the affected joint is often marked, and may be the

most striking objective symptom. The tenderness is sometimes local-

ized, but it may affect the ligaments, tendons, and even the muscles.

These symptoms may persist for two or three weeks and lead to the
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suspicion of incipient tuberculous disease of the joint. Eheumatism is

distinguished by its more acute onset and usually by the presence of

slight fever; some elevation of temperature being the rule, though it is

not often much over 100° F. A family history of rheumatism, or a his-

tory of previous similar attacks in the patient affecting the same or other

joints, or other manifestations of rheumatism, are also of assistance in the

diagnosis. Occasionally all doubt is removed by the disease extending to

other joints, or by the development of endocarditis. In some cases the

symptoms are less in the articulation than in the muscles, and they are

dismissed as simply " growing pains," having nothing characteristic about

them except their occurrence in damp weather.

Cardiac manifestations.—These may occur where the articular symp- /^

toms are very mild, and in some cases where they are entirely absent. \

The most frequent is endocarditis. This is much more often seen in the

acute rheumatism of children than of adults, and probably occurs in the

majority of all severe cases ; if it does not come in the first attack, it is

likely to be seen in the later ones. It frequently occurs with a mild rheu-

matic arthritis, often being unnoticed until valvular disease of considerable

severity has developed. Sometimes there is only high fever with severe •

constitutional symptoms of an indefinite character, but no arthritis, and

no suspicion that the attack is rheumatic until endocarditis is discovered, f

Such cases are not infrequent. If the patients are kept under observation,

articular symptoms are almost certain to develop later, and often there are

other manifestations of rheumatism, especially chorea.

Pericarditis is less frequent than endocarditis, and usually occurs in

children over seven years old. It is often associated with endocarditis.

The most characteristic form of inflammation in early life is a subacute,

dry, fibrous form, often resulting in great thickening with extensive adhe-

sions, and frequently in obliteration of the pericardial sac. When once

started it shows a strong tendency to recurrence and persistence.

The heart is so frequently affected in the rheumatism of childhood

that it should be closely watched whenever articular symptoms are present,

no matter how mild they may be ; and not only in these cases, but in all

the conditions hereafter enumerated with which rheumatism is likely to be

associated.

Inflammations of other serous ynenibranes—the pleura, peritoneum,

and pia mater—were much more frequently ascribed to rheumatism in the

past than now. There is little doubt that on rare occasions any one of

these may be due to rheumatism. The pleura is most often involved, but

even this is rare in young children.

Torticollis when it occurs acutely is frequently rheumatic. This form

is characterized by its sudden development, continuous spasm, the great

amount of muscular soreness, the moderate pain, and the fact that it usu-

ally disappears spontaneously after a few days. It is often seen in con-

70
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nection with a rheumatic sore throat. Other manifestations of muscular

rheumatism are less characteristic and usually affect the muscles of ihe

extremities.

Auwmia is almost invariably seen in rheumatic patients, both during

and between the attacks. The effect of the rheumatic poison upon the

blood resembles that of malaria. The presence of anaemia is so evident

and its degree often so marked, that one may have great difficulty in dis-

tinguishing cardiac murmurs which are hsemic from those due to endo-

carditis.

Chorea.—In the article upon Chorea (page 674) I have already dis-

cussed the association of that disease with rheumatism and expressed my

own belief in a very close relationship existing between them. Not very

infrequently chorea is the first manifestation of the rheumatic diathesis,

to be followed soon by articular symptoms or by endocarditis without such

symptoms. In other cases chorea and acute endocarditis occur together

without articular symptoms, or all three may be associated. Whichever of

the three conditions is first seen, the physician should always be on the

lookout for the others. The frequency of rheumatism in choreic patients

has been variously estimated by different observers ; in my own cases over

fifty-six per cent gave unmistakable evidences of the rheumatic diathesis.

Tonsillitis.—Children who are the subjects of frequent attacks of

acute tonsillitis and pharyngitis should be regarded as possibly rheumatic,

and should be closely watched for other signs of that disease. A careful

examination of the family history usually reveals other evidences of rheu-

matism. Acute tonsillitis often ushers in an attack of rheumatic endo-

carditis or arthritis, and in one of my own cases a cardiac murmur was

discovered after an ordinary attack of tonsillitis in a patient whose heart

previously was normal and who had exhibited no articular symptoms. Of

the different forms of tonsillitis, quinsy is most closely associated with

rheumatism.

Subcutaneous tendinous nodules.—General attention was first drawn

to these as a manifestation of rheumatism by Barlow and Warner, in 1881,

who described them as " oval, semi-transparent, fibrous bodies like boiled

sago grains." They are most frequently found at the back of the elbow,

over the malleoli, at the margin of the patella ; occasionally on the exten-

sor tendons of the hands, fingers, or toes, or over the spinous processes of

the vertebrae or the scapulae. They are composed of fibrous tissue, and

vary in size from a large pin's head to a small bean, sometimes being as

large as an almond. The nodules may come in crops, lasting for a few

weeks and then disappearing, or they may last for months. An erup-

tion of nodules is usually coincident with other rheumatic manifestations.

These nodules are better felt than seen, although, as Cheadle observes,

they are visible if the skin is tightly drawn. They are certainly not com-

mon in this countrv ; notwithstanding that I have made it a rule to exam-
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ine rheumatic patients for them, I have seen them but seldom, and they

have been marked in only two or three cases. This, I think, has also

been the experience of most observers in New York. From published

reports, however, they appear to be much more frequent in England.

There can be no doubt regarding the connection of these nodules with

rheumatism.

Erythema.—The connection between rheumatism and the various

forms of erythema—marginatum, papulatum, and nodosum—has been

very clearly shown by Cheadle. None of these are frequent conditions in

childhood, but when seen they should always suggest rheumatism.

Purpura.—The association of purpura with rheumatism is so often

seen that there can be little doubt of the close connection between the

two conditions. Eheumatic purpura, however, is quite distinct from the

other forms of purpura, and is a much less frequent disease.

Diagnosis.—In order to recognise rheumatism in a child, one must

free his mind from preconceived notions of the disease drawn from its

manifestations in adults, as very few cases correspond to the adult type of

acute rheumatism. In early life the disease is recognised not by any one

or two special symptoms, but by the association or combination of a num-
ber of conditions which may appear unrelated. In determining whether

or not any given set of symptoms is due to rheumatism, one should con-

sider : (1) The family history, since in early life heredity is so important

an etiological factor; (2) the previous history of the patient, not only as

regards articular pains and swelling, the slight joint-stiffness without

swelling, the indefinite wandering pains of damp weather, and the so-called

growing pains, but also the previous existence of chorea, frequent attacks

of tonsillitis, torticollis, or erythema; (3) the examination of the patient,

which should include a careful search for tendinous nodules, as well as a

thorough examination of the heart for signs of endocarditis or pericar-

ditis, and, in cases which are at all acute, the temperature. In doubtful

cases with mon-articular symptoms much importance is to be attached

to the presence of slight fever, the abrupt onset, and tenderness of the

neighbouring muscles and tendons,—all occurring without a history of

traumatism. Rheumatism is more often overlooked than confounded

with other diseases ; although in childhood multiple neuritis and tubercu-

lous and syphilitic bone disease are often mistaken for it, and in infancy

the same is true of scurvy. The extreme infrequency of rheumatism

during the first two years of life should always make one skeptical regard-

ing it. In an infant, when the symptoms are confined to the legs and

are not accompanied by fever, they are almost certain to be due to scurvy

even though the gums are normal and ecchymoses have not yet appeared

(page 213).

Prognosis.—Rheumatism in a child is in itself seldom if ever danger-

ous to life. In the great majority of cases the articular symptoms soon
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disappear, even without special treatment. The danger from the disease

consists in its cardiac complications. One attack of rheumatism is almost

certain to be followed by others, and when once the heart has been af-

fected its lesions are likely to increase with each recurrence of the disease.

Treatment.—Rheumatism in children derives its chief importance from

its relation to cardiac disease. Cardiac complications are so frequent and

so serious that everything possible should be done to avert rheumatism

from those who by inheritance are especially predisposed to it, to prevent

its recurrence in a child who has once had the disease, and during an attack

to prevent the heart from being involved. The relation of diet to rheuma-

tism is very imperfectly understood ; but it is certainly a fact that rheu-

matic children do much better upon a diet composed largely of nitroge-

nous food, where starches are restricted in amount, than the reverse. Milk

should be freely given in all cases. The underclothing should be of flan-

nel during the entire year, in summer the lightest weight being worn.

The feet should be carefully protected, and exposure in damp weather

avoided. In-door occupations should be chosen for rheumatic boys.

The tendency to recurrence is so strong in this disease that a child of

rheumatic antecedents, who has shown in the various ways mentioned a

marked predisposition to rheumatism, and who has had an attack, even

though a mild one, should, if possible, spend the winter and spring in

some warm, dry climate, or even remain there permanently. Otherwise in

most such children, it is only a question of time when, with the repeated

attacks, the heart will become involved.

To avert the danger of cardiac complications during an attack of rheu-

matism, or to limit their extent, there are two things which should invari-

ably be insisted on : first, to confine to the house and in a warm room every

child with rheumatic pains, no matter how mild ; secondly, if fever is also

present, to keep the child in bed while it continues, even though it may

never be above 100° F. Absolute rest and the equable temperature thus

secured are unquestionably of more importance than anything else in pro-

tecting the heart during a rheumatic attack. With these precautions must

be combined an early diagnosis. In very many, perhaps in most cases, the

harm is done before the true nature of the disease is suspected, the symp-

toms being dismissed as of slight importance because the articular mani-

festations are not very severe. Children who have once had rheumatism

should be closely watched during chorea and other diseases related to

rheumatism, the heart should be frequently examined, and the physician

should be on the alert for the first articular symptoms.

Aside from the measures just mentioned, the treatment of rheumatism

in childhood is to be conducted very much like that of adult life. In the

most acute attacks either salicylate of soda, oil of wintergreen, or salicin

should be given ; as the majority of cases are not very acute, marked im-

provement is by no means always obtained by these drugs. Alkalies
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should be given in all cases, but particularly in those in which there is [,'

hyperacidity of the urine. Either the acetate or citrate of potassium or

the bicarbonate of sodium may be used, a suflBcient quantity being admin-

istered to render the urine alkaline.

Quite as important as these drugs is the use of general tonics, particu-

larly iron and cod-liver oil. These should be given not only between

attacks to fortify patients against their recurrence, but also in subacute

cases which are sometimes influenced very little or not at all either by
salicylates or alkalies.

CHAPTER II.

DIABETES MELLITUS.

In this chapter will be attempted only a description of the peculiar,

features which diabetes presents when affecting young patients. It is a

very infrequent disease in children. Of 1,360 cases of diabetes collected

by Pavy, only eight were under ten years of age. In a series of 700 cases

collected by Prout, only one case was under ten years. In a series of 380

cases collected by Meyer, only one case was under ten years of age.

Etiology.—Stern, in a series of 117 collected cases of diabetes in chil-

dren, states that 47 were females and 31 males, the sex in the other cases

not being given. Although extremely rare, cases have been observed

during the first two years, and even during the first year of life. Sta-

tistics on this point are not altogether trustworthy, since some cases of

temporary glycosuria have certainly been included.

Among the etiological factors, heredity is one of the most important.

Pavy reports the case of a child dying of diabetes at two years in whose

family the disease had existed for three generations. Inherited gout,

insanity, and nervous diseases generally, may be looked upon as factors in

the production of diabetes. Several of the cases reported in children

have been preceded by injuries received upon the head. In a few cases

the disease has followed the consumption of large quantities of sugar for

a long time. In very many cases no adequate cause can be found.

Symptoms.—The most important early symptoms are thirst, polyuria,

and wasting; their development is often quite rapid. The thirst is in-

tense, often leading children to drink four or five pints of fluid a day.

The amount of urine passed varies from one to eight quarts daily. The

specific gravity is from 1,026 to 1,010, and the amount of sugar is from

five to ten per cent, rarely more. Albumin is not infrequently present.

Incontinence of urine is an important symptom, and often one of the

earliest to be noticed. The wasting is usually quits rapid, so that a child

may lose as much as six or eight pounds in a mouth. It is generally ac-
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companied by anaemia. The appetite may be poor ; at times, however, it

is voracious. Other symptoms of less importance are a dry mouth, scanty

perspiration, irregular sleep, occasional epistaxis, furuncles and abscesses,

decayed teeth, and genital irritation.

The course of the disease is much more rapid in children than in

adults, and, as a rule, the younger the child the more rapid its progress.

The majority of cases prove fatal in from two to four months from the

time the symptoms are sufficiently marked to make the diagnosis possible.

Very few last more than six months ; occasionally, however^ one of the

milder type may be prolonged from one to two years.

The progress of the disease is marked by continuous wasting, which

may result in a marked degree of marasmus, and prove fatal. Some are

carried off by intercurrent pneumonia or tuberculosis, but the majority

die comatose. When coma develops, the case may be considered hopeless,

and death is likely to be postponed but a few days. The cause of diabetic

coma has not yet been satisfactorily explained, but it is usually believed to

be due to acetonaemia.

Diagnosis.—Diabetes is apt to be overlooked, because of the common
neglect of urinary examinations in children. The prominent symptoms

—

thirst, polyuria, and wasting—when associated, should always attract at-

tention. Incontinence of urine, accompanied by marked wasting, is always

suspicious. In some cases genital irritation may be the most prominent

early symptom. A positive diagnosis is made only by an examination of

the urine.

Prognosis.—In few diseases is the prognosis so bad as in diabetes in

children. So high an authority as Senator declares that diabetes in chil-

dren is hopeless and all treatment is useless. From a study of seventy-

seven cases. Stern reaches the same conclusion. There are, however, cases

on record in which recovery is believed to have taken place, even when the

amount of sugar passed was large.

Treatment.—The indications for treatment are the same in children

as in adults : first, diet ; secondly, stimulants ; thirdly, general hygienic

measures ; and, finally, the use of drugs, of which at the present time the

favourites are codeine, salicylate of soda, and the bromide of arsenic.
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Abdomen, examination of, 37; growth of, 24;

in rickets, 229.

Abscess, alveolar, 243 ; cerebral, 725 ; etiology,

725 ; lesions, 725 ; symptoms, 726 ; diagnosis,

727 ; from meningitis, 727 ;
prognosis, 727

;

treatment, 727 ; cerebral, in acute otitis, 883

;

ischio-rectal, 407 : mammary, 115; hepatic,

410; peritoneal, 417 ;
peritonsillar, 270; peri-

typhlitic (see Appendicitis), 389; psoas, in

spinal caries, 842 ; retro-oesophageal, 276

;

etiology, 276; symptoms, 277 ; diagnosis, 277;

prognosis, 278; treatment, 278; retro-oeso-

phageal, in Pott's disease, 262, 842; retro-

pharyngeal, in Pott's disease, 842; retro-

pharyngeal, of infancy, 258 ; etiology, 259

;

symptoms, 259; prognosis, 260; diagnosis,

261 ; treatment, 261 ; subplirenic, 427.

Abscesses, multiple, in malignant endocarditis,

578 ; multiple, in newly-born, 83.

Acetonemia in diabetes mellitus, 1092.

Acetonuria, 603.

Acid, hydrochloric, increased by lavage, 299

;

hydrochloric, in gastro-enteric infection, 330
;

hydrochloric, in stomach digestion, 280 ; lac-

tic, in stomach digestion, 280.

Adenie (see Hodgkin's Disease), 831.

Adenitis, acute non-suppurative, 822; acute

simple, with otitis media, 821 ; acute suppu-

rative, axillary, 821; acute suppurative, cer-

vical, 821 ; acute suppurative, inguinal, 821

cervical, in diphtheria, 969 ; in influenza

1071 ; in measles, 921 ; retro-oesophageal, 276

retro-pharyngeal, 258; simple acute, 819

etiology, 820; lesions, 820; symptoms, 820

diagnosis, 822 ; treatment, 822 ; simple chron-

ic, 822; syphilitic, 823; tuberculous, 824:

etiology, 824 ; lesions, 825 ; symptoms, 826

;

prognosis, 829 ; diagnosis, 829 ; treatment,

829 ; treatment, surgical, 830.

Adenoid vegetations of pharynx, 263, 431

;

etiology, 263 ; symptoms, 263 ; diagnosis,

266 ; treatment, 266 ; asthma from, 474 ; cause

of acute otitis, 885; causing acute nasal ca-

tarrh, 430; chronic laryngitis with, 456; in

rickets, 230 ; removal advised in tuberculous

adenitis, 830 ; with adenitis, 823.

Adenoma of umbilicus, 112.

Agenesis, cortical, 741.

Airing, when allowed out of doors, 8.

Air-space required by infants, 10.

Alalia, 692.

Albinism, stigma of degeneration, 757.

Albumin water, preparation of, 292.

Albuminuria, functional or cyclic, 596; in

chronic cardiac disease, 582; in chronic ne-

phritis, 621 ; in influenza, 1073 ; in measles,

921 ; in pertussis, 942 ; in scarlet fever, 901

;

in typhoid fever, 1013.

Alcohol, as stimulant, 49 ; as tonic, 50 ; eifeet

on breast milk, 164 ; use of, in diet of nurse,

135.

Amyloid degeneration, in chronic bone disease,

838 ;
of the intestines, 360 ; of the liver, 360

;

of the spleen, 360.

Anaemia, cardiac murmurs in, 589; following

diphtheria, 972; pernicious, 803; etiology,

803 ; lesions, 804 ; symptoms, 804 ; blood,

804 ; diagnosis, 804 ; treatment, 805
;
pseudo-

leuciBmic, of infancy, 801 ; etiology, 801

;

lesions, 801 ; symptoms, 802 ; blood, 802

;

prognosis, 803 ; diagnosis, 803 ; treatment,

805 ; simple. 797 ; etiology, 797 ; symptoms,

798 ; prognosis, 798 ; treatment, 805 ; splenic

(see A. Simple), 798 ; with adenoids, 265; in

malaria, 1075; in malnutrition, 198; in ma-
rasmus, 207 ; in rheumatism, 1088 ; in rickets,

230; in scurvy, 214; in tuberculosis, 1042;

preceding tuberculosis, 1035.

Anaesthesia, partial, in multiple neuritis, 788.

Anasarca, general, in acute diffuse nephritis,

616 ; in chronic cardiac disease, 582.

Aneurism, 591.

Angina, catarrhal, in measles, 920 ; in scarlet

fever, 899.
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Anglo-Swiss food, 156.

Ankle, enlarged epiphyses in rickets, 228.

Anodynes, 51.

Anorexia, hysterical, 688.

Antipyrine, in chorea, 679 ; in catarrhal croup,

441 ; in pertussis, 946 ; scarlatiniform rash

from, 905.

Antipyretic drugs, 48.

Antipyretics, 46 ; in acute broncho-pneumonia,

511.

Antitoxine, in the treatment ot tetanu.s, 90 ; re-

sults without,,in membranous laryngitis, 449;

with, 998 (see Diphtheria Antitoxine);

streptococcus, 1007.

Anuria, 604.

Anus, fissure of the, 404; imperforate, 116.

Aorta, abnormal origin of, 564; aneurism of,

592 ; atheroma of, 592 ; congenital narrowing

of, in chlorosis, 800 ; hypoplasia of, 591

;

thrombosis of, 593.

Aortic insuliiciency, 585 ; stenosis, 584.

Apha.sia, functional, 692 ; in acquired cerebral

paralysis, 747 ; after typhoid fever, 1013 ; mo-
tor, in cerebral tumour, 730, 731.

Aphonia, hysterical, 687 ; in diphtheritic pa-

ralysis, 791.

Appendicitis, 389 ; etiology, 389 ; lesions, 389

;

catarrhal form, 389 ; ulcerative or perforative

form, 390 ; symptoms, 391 ; catarrhal form, 391;

perforative form, 391
;
prognosis, 393 ; diag-

nosis, 393 ; from colic, 393 ; from acute in-

digestion, 393; from intussusception, 394;

from psoitis, 394 ; treatment, 394.

Arm, paralysis of, at birth, 110.

Arnold sterilizer, 144.

Arsenic, as a tonic, 50 ; dosage in chorea, 679.

Arteries, hypogastric, in foetal circulation, 558
;

hypoplasia of, 591 ; umbilical, in foetal circu-

lation, 558.

Arthritis, acute, of infants, 835 : etiology. 835 ;

symptoms, 835 ; diagnosis, 836 ; treatment,

836; acute suppurative, syphilitic, 852
;
gon-

orrhceal, 638, 642; rheumatic, 1086.

Arthrogryposis (see Tetany), 668.

Artificial feeding, circumstances favouring, 158

;

-versus wet-nursing, 158.

Ascarislumbricoidefi (see Worms, Intestinal),

398.

Ascites, 426; causes, 426; detection of, 426;

chylous, 426 ; in acute diffuse nephritis, 616 ;

in cirrhosis of liver, 412; rare with amyloid

liver, 413 ; with chronic peritonitis, 419

;

with tuberculosis of the peritonreum, 421.

Asphyxia, death from, in young children, 44
;

from overlying, 42 ; from a.spiration of food,

43; from enlarged thymus, 43; in convul-

sions, 656 ; in retro-pharyngeal abscess, 260:

in the newly-born, 67 ; etiology, 67 ; lesions,

67 ; symptoms, 68 ; diagnosis, 69
; prognosis,

69 ; treatment, 69 ; from tuberculous bronchial

lymph nodes, 1048; methods of resuscitation,

71 ; sudden, from tongue-swallowin^, 242

;

sudden, in retro-cesophageal ab.sce.ss, 277.

Aspiration of chest in empyema, 553.

Asthma, 473; etiology, 474; symptoms, 474;

symptoms of attacks resembling capillary

bronchitis, 475 ; symptoms following attacks

of bronchitis, 475; symptoms of hay fever,

475 ; symptoms of adult type, 476 ; diagnosis,

476 ; prognosis, 476 ; treatment, 476 ; catar-

rhal, 475; with adenoids, 265: long uvula,

caase of, 258 ; simulated by tuberculous bron-

chial glands, 1047.

Astigmatism, stigma of degeneration, 758.

Ataxia, Friedreich's, 780 ; in multiple neuritis,

788.

Atelectasis, acquired, 539; from compression,

539; from obstruction, 540; in delicate in-

fants, 540; cau.<ing sudden death, 43; con-

genital. 72; lesions, 72: symptoms, 73; diag-

nosis, 74 ; treatment, 75 ; in marasmus, 205.

Atheroma, 591,

Athetoid movements, 680 ; in acquired cerebral

paralysis, 748 ; in birth paralysis, 745.

Athetosis, 680.

Athrepsia (see Marasmus), 204.

Atomizer, 55 ; steam, 59.

Atresia ani. 307.

Atrophy, infantile (see Marasmcs), 204 ; mus-

cular, facial type, 785 : in multiple neuritis,

788; juvenile form, 785; progressive mus-

cular, hand type, 782
;
peroneal type, 783.

Atropine, hypodermically in cholera infantum,

336.

Aura of epilepsy, 662.

Autopsies, principal lesions found in, 39.

! Babcock's centrifugal machine, 133, 140.

Bacillus, of diphtheria, 951 ; distribution in the

body, 955 ; in milk, 145 ; in healthy throats,

978 ; in laryngeal diphtheria, 445 ; non-viru-

lent, 978 ; of Eberth, in typhoid fever, 1008

;

of Friedlfnder, in acute broncho-pneumonia,

482; Klebs-LoefBer (see B. Diphtherij:),

951; of Pfeifler, in influenza, 1069 : pseudo-

diphtheria, 978 ; of tuberculosis, 1016 ; in

acute broncho-pneumonia, 483 ; in empyema,

549 : paths of infection, 1020.

Backwardness, 692.

Bacteria, in etiology of diarrhoea, 318 ; in hu-

man milk, 137 ; intestinal, 282.

Bacterium coli commune, 282 ; in appendicitis,

389 ; in milk, 145 ; in peritonitis, 416.

Bacterium lactis aerogenes, 282.
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Balanitis, 638.

Band, abdominal, 1, 3.

Barley water, directions for making, 154; use

during lirst year, 180.

Barlow's disease (see Scorbutus), 210.

Bath, at birth, 1,2; cold, 48 ; in acute bronclio-

pneumonia, 511 ; in asphyxia of newly-born,

70; hot, 54; hot air, 54; vapour, 54; mus-

tard, 54 ; bran, 55 ; tepid, 55 ; shower, 55
;

cold sponge, 55 ; hot, in asphy.\ia of newly-

born, 70 ; in typhoid fever, 1016.

Bed-wetting, 644.

Beef, broth, 154; extracts, 153
;
juice, expressed,

153
;

juice, without cooking, 153 ; prepara-

tions of, 153 ; raw scraped, 154.

Belladonna, 51 ; elimination of, in milk, 136

;

scarlatiniform rash, 905.

Bile-ducts, congenital malformations of, 75.

Bile, physiological action of, 281.

Birth paralyses, 105 ; cerebral, 105 ; spinal, 105;

peripheral, 105.

Bladder, contraction of, causing enuresis, 645;

control acquired, 645 ; exstrophy of, 637

;

haemorrhage from, in newly born, 104; stone

in, 650 ; training to control, 4.

Bleeders, 808.

Blindness, hysterical, 686; stigma of degenera-

tion, 758 ; transient, in pertussis, 942.

Blisters, 52.

Blood, circulation of, in early life, 558 ; cor-

puscles, red, 795 ; corpuscles, white, 796 ; dis-

eases of, 795 ; haemoglobin, 795 ; in chlorosis,

800 ; in diphtheria, 962 ; in leucajmia, 807
;

iu pernicious anaemia, 804 ; in pseudo-leucae-

mic anaemia, 802 ; in simple anaemia, 799
;

leucocytes of, varieties, 796 ;
plasmodium

malariae in, 1075 ; specific gravity, 795.

Blood-serum, Looffler's, 952.

Blood-shadows, 797.

Blood-vessels, diseases of, 591 ; aneurism, 591
;

arterial hypoplasia, 591 ; atheroma, 591 ; em-

bolism, 592 ; thrombosis, 592.

Boat-belly in tuberculous meningitis, 718.

Boil (see Furunculosis), 871.

Bone-marrow in leucaemia, 806.

Bones, diseases of, 835; in hereilitary syphilis,

1055; in late syphilis, 1063; lesions of, in

rickets, 218 ; microscopical changes of, in

rickets, 219 ; syphilitic diseases of, 851 ; tu-

berculous diseases of, 836 ; etiology, 837 ; le-

sions, 837.

Bothriocephaluslatus, 397.

Bottles, nursing, choice and care of, 178.

Bowels, haemorrhages from (see H.emorrhage,

Intestinal) ; movements of, irregularity in

times for, 374 ; training to control move-

ments, 4.

Bow-legs in rickets, 227.

Bradycardia, 590.

Brain, disea.ses of, 699 ; ab.scess of, 725 ; atrophy

and sclerosis of, 742 ; atrophy and sclerosis

of, in acquired cerebral paralysis, 746 ; cysts

of, in infantile cerebral paralysis, 740; mal-

formations of, 699; tuberculosis of, 103;

tumour of, 728; water on the, 715; weight

of, 651. -
•

Bran bath, 55.

Breast, abscess of, in newly-born, 115.

Breasts, care of, during lactation, 160; secretion

of, in newly born, 114.

Breast-feeding, 160; schedule for, 162.

Breast milk (see Milk, Woman's).

Breath, fetid, in scurvy, 214; offensive, in

ulcerative stomatitis, 248.

Breathing, noisy, with adenoids, 264 ; stridu-

lous, in diseases of the larynx, 440, 443, 446

;

in retro-CESophageal abscess, 277.

Bright's disease {see Mepuritis), 615.

Bromides, elimination of, in milk, 137.

Bronchi, catarrhal spasm of, 475 ; diphtheria

of, 959 ; foreign bodies in, 458 ; lesions of, in

acute broncho-pneumonia, 484 ; lymph nodes

of, in tuberculosis, 1020; tube casts of, 471.

Bronchial glands (see also Lymph Nodes, Bron-
chial), enlarged, cause of asthma, 474; in

acute broncho-pneumonia, 492 ; retiex cough

from, 473.

Bronchitis, acute catarrhal, 462 ; etiology, 462
;

lesions, 463^ symptoms in infants, 463;

symptoms in older children, 465; diagnosis

from broncho-pneumonia, 465 ; treatment,

466 ; abortive measures, 467 ; attacks of suf-

focation, 469 ; cardiac stimulants, 468 : coun-

ter-irritation, 467 ; emetics, 468 ; expectorants,

468
;
general management, 467 ; inhalations,

468 ; in infants, mild cases, 468 ; in infants,

severe cases, 469; in older children, 469;

local applications, 467 ; opium, 468; prophy-

laxis, 466 ;
protracted cough in convales-

cence, 470; respiratory stimulants, 468; re-

spiratory failure, 469; asthma following, 475;

capillary (set- Broncho-pneumoni.\, Acute),

481, 494 ; attacks of asthma resembling,

474 ; chronic, 471 ; etiology, 471 ; symptoms,

471 ; diagnosis, 472; treatment, 472; chronic,

bronchiectasis in, 472; clironic, in rickets,

222; diphtheritic, broncho-pneumonia in,

505; fibrinous, 470; treatment, 471; in per-

tussis, 941 ; in typhoid fever, 1013 ; spas-

modic (see Asthma), 475.

Bronchiectasis in chronic bronchitis, 472 ; in

broncho-pneumonia, chronic, 534.

Broncho-pneumonia, acute, 481 ; bacteriology,

482 ; complications, 505 ; cyanosis in, 494,
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496 ; complicating influenza, 1072 ; diph-

theria, 962 ; measles, 919 ;
pertussis, 941

;

pseudo-diphtheria, 1005 ; rickets, 222 ; diag-

nosis 506 ; from congenital atelectasis, 506
;

from severe bronchitis, 506 ; from lobar

pneumonia, 507 ; from malarial fever, 507
;

etiology, 481 ; age, 481 : previous condition,

481
;
previous disease, 481 ; season, 481 ; sex,

481 : duration of, 499 ; lesions, 483 ; in acute

congestive form (acute red pneumonia), 485
;

in mottled red and gray pneumonia, 487 ; in

gray pneumonia (persistent broncho-pneu-

monia), 489 ; associated, in the lung, 492 ; ab-

scesses of lung, 493 ; bronchial glands, 492
;

emphysema, 493 ;
gangrene, 493

;
pleurisy,

492 ; intra-alveolar haemorrhage, 486
;
pul-

monary collapse, 484; seat of the disease,

485 ;
physical signs, chart of, 500 ; without

consolidation, 499 ; with areas of partial con-

solidation, 499 ; with areas of consolidation

more or less complete, 501 ; day of appear-

ance, 502
;
protracted or persistent form, 502

secondary pneumonia with measles, 504 ; ileo-

colitis, 505 ; influenza, 505
;

pertussis, 503

diphtheria, 504
;
pleurisy in, 487 ; prognosis

507 ; mortality tables, 508
;
protracted cases

502 ; pathological difi'erentiation from lobar

form, 477 ; relative frequency of, 479 ; res-

piration in, 494, 496 ; symptoms, 493 ; acute

congestive type, 493 ; acute disseminated

type, 494 ; common type, 495 ; temperature

charts of, 497 ; temperature in, 493, 494. 495

;

terminations, 491 ; treatment, 509 ; by antipy-

retics, 511 ; cold, 511 : emetics, 510 ; hygiene,

510; inhalations, 512 ; stimulants, 510 ; of at-

tacks of collapse, 512; of nervous symptoms,

612; of protracted cases, 512
;

prophylaxis,

509; summary of, 513.

Broncho-pneumonia, chronic, 534 ; etiology,

534; lesions, 535; symptoms, 535; physical

signs, 536 ; course, 536 ;
prognosis, 536 ; diag-

nosis, 536 ; from tuberculosis, 536 ; treatment,

537.

Broncho-pneumonia, tuberculous, 1023, 1036
;

rapid cases, 1037
;
protracted cases, 1038 (see

also TUBERCCLOSIS, PNErMONIA).

Broths, directions for making, 154.

Bubo, with gonorrhoea! urethritis, 638 ; vulvo-

vaginitis, 642.

Buhl's disease, 91.

Calamine lotion, 869.

Calculi, biliary. 414 ; renal, 630
;
pyelitis with,

629 ; vesical, 650.

Calomel fumigations, 448 ; apparatus for, 448
;

salivation of nurses, 448 ; statistics of, 449.

Calomel, how best given, 46.

Cancrum oris (see Stomatitis, gangeexoi.- .

254.

Carbohydrates, function of, in diet, 125.

Carcinoma of brain, 728 ; of kidney, 624.

Cardiac cough, 473.

Carnrick's soluble food, 156.

Casein in the faeces, 283 ; stools in diflScult di-

gestion of, 365.

Casts in urine of chronic nephritis, 621.

Catarrh, Eustachian, in hypertrophy of tonsils,

273; foetid (see Khixitis, Atrophic), 435;

gastric, 298; gastro-intestinal, 316; nasal

acute, 428 ; etiology, 428 ; symptoms, 429

;

diagnosis, 429 ; treatment, 429
;
prophylaxis,

430 ; chronic, 431^ ; with adenoid growths, 266,

431 ; foreign bodies in nose, 431 ; nasal polypi,

432 ; rhinitis, simple chronic, 432 ; hypertro-

phic, 434; atropine, 435; syphilitic, 435;

rhino-pharyngeal, with adenoids, 263.

Catheters, sizes required for infants, 594.

Cellulitis of abdominal wall with peritonitis,

416; of neck, in scarlet fever, 900.

Centrifugal machine, 133, 140.

Cephalhsematoma, external, 95 ; internal, 96
;

symptoms, 96 ; diagnosis, 96 ; treatment, 97.

Cereals, 154; allowed from third to sixth year,

188.

Cerebellum, abscess of, 725 : tumours of, 732.

Cerebral paralysis, 740 ; from haemorrhage, 105

;

etiology, 105 ; lesions, 106 ; symptoms, 107 ;

prognosis, 108 ; treatment, 108.

Cerebrum, abscess of, 725 ; tumour, 728.

Chest, circumference of, 20 ; development of,

24 ; in rickets, 225 ; lateral depressions of, in

adenoids, 265 ; lateral furrowing of, in rickets,

222.

Cheyne-Stokes respiration in acute meningitis,

711 ; in tuberculous meningitis, 718.

Chicken pox (see Varicella), 929.

Chloral, dosage and administration. 57.

Chlorosis. 799; etiology, 800; lesions, 800;

symptoms, 800 ; blood in, 800
;

prognosis,

801 ; diagnosis, 801 ; treatment, 805.

Cholera, bacillus of, in milk, 145.

Cholera infantum, 316 (see also Gastro-ex-

TERic Infection, Acute), 332.

Chorea, 673 ; acute endocarditis in, 576 ; course

and duration, 677 ; diagnosis, 677 ; endocar-

ditis in, 677; etiology, 673; following birth

paralysis, 745; typhoid fever, 1013; habit,

679 ; heart murmurs in, 677 ;
prognosis of,

678 ; hysterical, 687 ; in adenoids, 265 ; in

rheumatism, lOSS
;

pathology, 675
;

post-

hemiplegic, 681 ; in cerebral palsy, 748 ;
prog-

nosis, 678 ; relation to rheumatism, 674 ; speech

in, 677, 692; symptoms, 67G ; treatment, 678;

urine in, 677.



INDEX. 1097

Circulation, clianges in, at birth, 55S; fcEtal,

558; in early life, 558.

Circulatory system, diseases of the, 558.

Claw-hand, T82.

Cleft palate, 238.

Clothing at birth, 2 ; in summer, 3 ; at night, 3
;

in summer diarrhoea, 326.

Club-foot with spina bifida, 7G1.

Codeine, doses of, 51.

Cod-liver oil as tonic, 50.

Cold, as an antipyretic, 47 ; ice cap, 47 ; spong-

ing, 47
;
pack, 47 ; bath, 48 ; irrigation of the

colon, 48 ; in the head, with adenoids*, 264

;

therapeutics of, 53.

Cold sores, 239.

Colic, habitual, from excessive proteids, 179 ;

intestinal, 370 ; renal, 630.

Colitis, acute (see Ileo-colitis, Acute), 337
;

membranous, 349 ; membranous gastritis

with, 294.

Collapse, in acute broncho-pneumonia, treat-

ment of, 512 ; in acute peritonitis. 418 ; in ap-

pendicitis, 392 ; in corrosive gastritis, 296 ; in

ulcer of stomach, 305.

Collapse, pulmonary (see Atelectasis, Ac-

quired), 539.

Colles's law, 1054.

Colon, abnormal position of, 308 ; congenital

atresia of, 115 ; cysts of mucosa, 355 ; dilata-

tion of, 378; in rickets, 229; follicular ulcers

of, 341 ; hypertrophy of, 378 ; irrigation of, 48,

63 ; in gastro-enteric infection, 329 ; in intes-

tinal indigestion, 369 ; membranous inflam-

mation of, 345 ; transverse, dilatation of, in

chronic ileo-colitis, 357.

Colostrum, 127 ; corpuscles of, 127 ; composi-

tion of, 128.

Coma, in tuberculous meningitis, 718; in dia-

betes mellitu.s, 1092.

Compression-myelitis (see Myelitis), 768.

Condensed milk, cause of rickets, 215 ; compo-
sition of, 149 ; dilution of, for infants, 149

;

fresh, 149, 150.

Congenital, ichthyosis, 859 ; myotonia, 682

;

rickets, 232 ; syphilis, 1058 ; tuberculosis, 1018.

Conjunctiva, catarrhal inflammation in measles,

915 ; ha3morrhage from, in newly-born, 104.

Constipation, a cause of chlorosis, 800 ; causes

of, in rickets, 229 ; chronic, 372 ; etiology,

372 ; symptoms, 373 ; diagnosis, 373 ; treat-

ment, 374 ; food, 374 ; mechanical, 375 ; sup-

positories, 376 ; enemata, 376 ; medicinal,

377 ; dilatation of colon in, 378 ; from anal

fissure, 404; early symptom of rickets, 223;

from deficient fat in food, 179 ; in appendi-

citis, 393 ; in intestinal indigestion, chronic,

364, 366 ; in intussusception, 384.

Contractures, hysterical, 687.

Convulsions, 653 ; etiology, 653 ;
pathology,

655 ; symptoms, 655 ; diagnosis, 656 ; in

acute disease, 657 ; in brain disease, 657 ; in

epilepsy, 657 ; in gastro-intestinal disea.<e,

657 ;
prognosis, 658 ; treatment, 658 ; at-

tributed to dentition, 244; causing deatli

without other symptoms, 44 ; cliloral in,

659 ; epileptic, 662 ; hysterical, 688 ; in ac-

quired cerebral paralysis, 747 ; in cerebral

haemorrhages, 107 ; in congenital atelectasis,

73 ; in pertussis, 941 ; in rickets, 231 ; mor-
phine in, 659.

Cooley creamer, 143.

Cord, spinal, diseases of, 759 ; malformations of,

759; position of, at birth, 765; meningitis,

765 ; myelitis, 766
;

pressure-paralysis of,

768 ; tumours of, 778 ; weight of, 651.

Cord, umbilical, care of, 1 ; separation of, 2.

Cornea, ulcers of, in chronic ileo-colitis, 357.

Corpuscles of blood, 795.

Coryza, 428 ; early symptoms of measles, 913
;

syphilitic, 435, 1059.

Cough, hysterical, 687 ; reflex, 472 ; from pha-

ryngeal irritation, 472 ; from elongated uvula,

472; from pharyngeal mucus, 472; from

aural irritation, 472 ; from gastric irritation,

472 ; from dental irritation, 473 ; from cardiac

disease, 473 ; of puberty, 473 ;
periodical, at

night, 473 ; from Pott's disease, 473 ; symp-

toms, 473 ; diagnosis, 473 ; treatment, 473

;

spasmodic, in retro-oesophageal abscess, 277;

in tuberculous bronchial glands, 1047; whoop-

ing (see Pertussis), 936.

Counter-irritants, 52.

Cow's milk (see Milk).

Cranio-tabes, early symptoms in rickets, 223.

Cranium, syphilitic nodes on, 856.

Cream, 141 ; to secure diflferent percentages

of, 142, 174.

Cream-gauge, 132, 140.

Crede's method of preventing ophthalmia ne-

onatorum, 1 ; treatment of ophthalmia, 86.

Cretinism, sporadic, 752 ; etiology, 752 ; symp-

toms, 752 ; "diagnosis, 754; prognosis and

treatment, 754.

Croup, bronchial, 470; catarrhal, 439; kettle,

58 ; membranous, 445 ; membranous, in scar-

let fever, 899 ; spasmodic, 439 : true, 445.

Cry, causes and varieties of, 33 ; in disease, 34 ;

in colic, 371 ; in retro-pharyngeal absces.s,

260; from insufficient food, 163.

Cryptorchidism, 637.

Cups, dry, indications for, 53 ; wet, condemned,

54.

Curds and whey, 152.

Cyanosis, in acute broncho-pneumonia, 494,
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496; in acute inanition, 195; in chronic

cardiac disease, 582 ; in congenital atelectasis,

73 ; in congenital disease of heart, 565 ; in

diphtheritic paralysis, 791 ; in malaria, 1078;

1080 ; of face, from pressure at root of lung,

1048.

Cyclic vomiting, 287.

Cyst, of brain, 728 ; of brain in infantile cere-

bral paralysis, 740; of intestinal mucosa,

355.

Cysticercus, 396.

Dactylitis, scrofulous, 849 ; syphilitic, 857

;

tuberculoas, 849 ; symptoms, 850 ; diagnosis,

851 ; treatment, 851.

Deaf-mutism, 758; stigma of degeneration,

758.

Deafness following mumps, 949 ; with adenoids,

264; with hypertrophy of tonsils, 272; sud-

den, in late syphilis, 1063.

Death, most frequent causes of, at diflerent

ages, 41 ; sudden, causes of, 42.

Deformities, hysterical, 687 ; in rickets, 223.

Degeneration, stigmata of, 757.

Deltoid, paralysis of, at birth, 109.

Dentition, 27 ; eruption of first teeth, 28 ; erup-

tion of permanent teeth, 29 ; delayed, 28

:

before birth, 28 ; difficult, 243 ; symptoms,

244 ; treatment, 245 ; in rickets, 230 ; in the

etiology of diarrhoea, 310 ; often delayed in

malnutrition, 1S3.

Dermatitis, exfoliative, of newly bom, 858

;

gangrenous, 872 ; treatment, 873.

jbevelopment, conditions interfering with, 30
;

muscular, 25 ; of body, 15.

Dew's method of inducing artificial respiration,

70.

De.xtro-cardia, 565.

Diabetes insipidus, 604; symptoms, 605; di-

agnosis, 606 ; treatment, 606.

Diabetes mellitus. 1091 ; symptoms, 1091 : prog-

nosis, 1092 ; treatment, 1092.

Diaeetonuria, 603.

Diagnosis, general considerations in, 31.

Diapers, 3.

Diaphragm, hernia through, 116.

Diarrhoea, acute, eliminative, 312; from drugs,

311 ; from intestinal indigestion, 312 ; from

nervous influences, 312- ; mechanical, 311

varieties of, 311 ; etiological factors in, 308

inflammatory (see Ileo-colitis, Acute), 337

in chronic intestinal indigestion, 364 ; in in-

testinal tuberculosis, 362 ; mycotic, 316 ; sum-

mer, 316.

Diastatic ferment of pancreas, 281 ; of bile,

281.

Diathesis, lymphatic, with adenoids, 263.

Diet (see also Feeding), as cause of chronic

constipation, 372; caase of rickets, 215; in

acute gastro-enteric infection, 326 ; in acute

gastric indigestion, 292 ; in chronic constipa-

tion, 374 ; in chronic gastric indigestion, 300

;

in cyclic vomiting, 289; in eczema, 867; in

intestinal indigestion, 368 ; in malnutrition,

203 ; in rickets, 234 ; in scurvy, 215 ; of nurse,

eflect on milk, 135, 136.

Dietary of the infant, 126.

Digestion, gastric, 279 ; duration of, 280 ; in

infancy, 278 ; intestinal, 281.

Digestive system, diseases of the, 238.

Digitalis, dosage for infant, 635.

Dilatation of the stomach, 302.

Diphtheria, 951 ; bacillus (see Bacillus of

Diphtheria), 504; broncho-pneumonia in,

962, 970 ; blood in, 962 ; cardiac failure in,

968 ; cardiac thrombi in, 961 ; catarrhal, 956,

963 ; cervical lymph nodes in, 960 ; com-

plications and sequelae, 970 ; convalescence,

1001 ; croupous bronchitis in, 470 ; diagno-

sis, 972; bacteriological, 976; technique of,

976; reliability of, 977; clinical, 972; from

pseudo-diphtheria, 974; disinfection after,

985 ; distribution and mode of communica-

tion, 952; embolism in, 971 ;_entero-colitis in,

971 : etiology, 961 ; haemorrhages, 971 ; incu-

bation, 955 ; lesions, 955 ; membrane, 956 ;

membrane, seat and distribution of, 957

;

membranous gastritis in, 294; proctitis in,

405 ; myocarditis in, 588, 969 ; nasal syringing

in, 987 ; nephritis in, 961, 971 ; of oesophagus,

275 ; otitis in, 879. 970 ; paralysis after, 962

;

paralysis in, 790 ;
predisposing causes, 954

;

prognosis, 980 ; prophylaxis, 981 ;
quarantine,

982 ; septicaemia in, 969 ; sick-room in, 985
;

simulated after tonsillotomy, 274 ; sloughing

in, 969 ; spleen in, 961 ; symptoms, 963 ; symp-

toms, without membrane, 963 ; symptoms,

with limited membrane (tonsillar), 964

;

symptoms, severe cases, 965 ; symptoms,

mixed infection (septic), 969 ; thrombosis in,

971 ; toxaemia, 968; toxines of, 956 ; treatment,

986; general, 986 ; stimulants, 986 ; local, 987 ;

serum, 988 ; of children exposed, 983 ; of sus-

pected cases, 983 ; supplementary to antitox-

ine, 1000 ; virulent bacilli in healthy throats,

978; visceral lesions, 960; false (see Pseudo-

DiPHTHERiAi, 1002 ; laryngeal, 445, 967 : nasal,

467, 964, 966 ;
pseudo (see Psecdo-Diph-

theria), 951, 1002 ; scarlatinal (see Pseudo-

Diphtheria), 1002 ; scarlatinal, 899 ; scarla-

tiniform erythema in, 905 ; streptococcus (see

Pseudo-Diphtheria), 1002; tonsillar, 964.

Diphtheria antitoxine, dosage of, 990 ; effect

on membrane, 992 ; history of, 988 ; immu-
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nizing dose of, 984, 985 ; influence on mor-
tality of cities, 995; limitations of, 992; local

and general effects of, 991 ; other treatment

with, 1000; production of, 989; real and
alleged dangers from, 993; results in hospital

practice, 993 ; results in laryngeal cases, 998

;

results in private practice, 994 ; modified by
time of injection and age of patient, 997; of

intubation with and without, 999 ; strength

of, 989 ; syringe for, 990 ; time of adminis-

tration, 991.

Diplegia, in birth paralysis, 742; in meningeal

haemorrhage, 107 ; spastic, 740.

Disease, peculiarities of, in children, 30; eti-

ology, 30; symptomatology and diagnosis,

31 ;
pathology, 38 ;

prognosis, 40 ;
prophy-

laxis, 44 ; therapeutics, 45.

Diverticulum, Meckel's, 112, 308.

Dobell's solution, 56.

Dover's powder, dosage of, 51.

Dropsy (see also OSuema); in acute diffuse ne-

phritis, 616; in chronic cardiac disease, 582;

in chronic nephritis, 621 ; in newly born, 118

;

in tuberculosis, 1041 ; without renal disease,

634.

Drugs, administration of, 46; elimination of, in

breast milk, 136; well borne, 52; not well

borne, 52.

Duct, omphalo-mesenteric, 112, 116.

Ductus, arteriosus, closure of, 558; in foetal cir-

culation, 558 ;
patent, 564 ; venosus, closure

of, 558 ; in foetal circulation, 558.

Duodenum, catarrhal inflammation of, 297;

congenital atresia of, 115.

Dura mater, hasmatonia of, 703; thrombosis of

the sinuses of, 723.

Dysentery (see Ileo-colitis, Acute), 337.

Dysphagia, hysterical, 687 ; in retro-pharyngeal

abscess, 260.

Dyspnoea, evidences of, 33; from tuberculous

bronchial lymph nodes, 1048; in acute ca-

tarrhal laryngitis, 443 ; in catarrhal spasm of

larynx, 440; in membranous laryngitis, 446;
in chronic cardiac disease, 581 ; in retro-

pharyngeal abscess, 259 ; inspiratory, in

retro-oesophageal abscess, 277 ;
pressure of

abscess on pneumogastric, 277 ; spasmodic, in

asthma, 473.

Ear, anomalies of, as stigmata of degeneration,

757; htemorrhage frou:, in newly born, 104;

middle, inflammation of (see Otitis), 879.

Ears, development of hearing, 26.

Eberth's bacillus of typhoid fever, 1008.

Ecchymoses in purpura, 810, 811 ; in scurvy,

209; in leucaemia, 807.

Echinococcus of liver, 414.

I

Eclampsia (see Convulsions), 653.

Ecthyma gangrenosa, 872.

Ectocardia, 565.

Eczema, 862 ; etiology, 862 ; varieties, 864

;

diagnosis, 866; prognosis, 866; treatment,

867 ; dietetic, 867 ; of kidneys, 868 ; of bowels,

868; general, 868; local, 869; exacerbations
during dentition, 244; intertrigo, 865

;
pustu-

lar, of .scalp, 865 ; rubrum, 864 ; seborrhoeic,

862, 865; simple chronic, 864.

Emboli, infectious, in malignant endocarditis,

578.

Embolism, 592; in diphtheria, 971.

Emphysema, 541; etiology, 541; lesions, 542;
in acute vesicular, 542 ; in interstitial, inter-

lobular, 542 ; symptoms, 543
; acute, in bron-

chitis of infants, 465 ; in acute broncho-pneu-
monia, 493 ; in pertussis, 941.

Empyema, 548; bacteriology, 548; lesions,

549 ; symptoms, 551 ; diagno.sis, 551 ; by
exploratory puncture, 551; from unresolved

pneumonia, 552 ; from pleuro-pueumonia, 552

;

from tuberculosis, 552
;
prognosis, 552 ; acute

peritonitis complicating, 416 ; following

pleuro-pneumonia, 532; spontaneous cure,

553 ; treatment, 553 ; by aspiration, 553
;
punc-

ture with trocar and canula, 554 ; simple in-

cision and drainage, 554 ; resection of a rib,

556; methods of expanding lung after, 557-

tuberculous, 1023 ; acute broncho-pneumonia,

492.

Encephaloccle, 699; symptoms, 700; treatment,

701.

Endarteritis, syphilitic, of brain, 1057; tuber-

culous, 715.

Endocarditis, acute simple, 574 ; etiology, 574;
lesions, 575; symptoms, 576 ; diagnosis, 576

;

prognosis, 577 ; treatment, 577 ; acute simple,

in chorea, 576 ; chronic (see also Heart,
Valvular Disease), 579 ; foetal, 562 ; in

chorea, 677; in rheumatism, 1087; malignant,

578 ; etiology, 578 ; lesions, 578 ; symptoms,

578; diagnosis, 579; treatment, 579.

Enemata, 65; nutrient, 65; drugs by, 65; as-

tringent, in chronic ileo-colitis, 359; in

chronic constipation, 376 ; in colic, 371 ; ice-

water in cholera infantum, 337 ; injuries to

rectum from, 404.

Enteritis follicularis (see Ileo-colitis, Acute),

337.

Entero-colitia, in diphtheria, 971 (see Ileo-

colitis, Acute), 337.

Enuresis, 644 ; etiology, 645 ; symptoms, 646

;

prognosis, 646 ; treatment, 646 ; stigma of

degeneration, 758.

Ependymitis, acute, in hydrocephalus, 736 ; fol-

lowing spina bifida, 764.
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Epidemic, haemoglobinuria, 90 ; meningitis (see

Menestgitis, Acute).

Epidermis, exfoliation of, in congenital ichthy-

osis, 866 ; exfoliation of, in newly born, 858.

Epilepsy 660; aura in, 662; course, 664; diag-

nosis, 665 ; etiology of, 660 ; hysterical, 687
;

idiopathic, 660 ; in acquired cerebral paraly-

sis, 748 ; in birth paralysis, 745 ; insanity fol-

lowing, 756 ; intestinal putrefaction in, 661

;

Jacksonian, in cerebral tumour, 731 ; men-
tal condition in, 664; pathology, 661; prog-

nosis, 665; status epilepticus, 665; stigma of

degeneration, 758 ; symptomatic, 664 ; symp-

toms, 662 ;
grand mal, 662 ;

petit mal, 663
;

treatment, general, 666 ; during an attack,

668.

Epiphyseal separation in acute arthritis, 835;

in scurvy, 212 ; in syphilis, 851.

Epiphyses, enlargement of, in rickefe*, 227 ; in

syphilis, 852, 857.

Epiphysitis, acute (see Arthritis, Acute), 835
;

syphilitic, 851, 1061.

Epispadias, 636.

Epistaxis, 437 ; in anaemia, 799 ; in pertussis,

938 ; in purpura, 813 ; in scurvy, 212.

Epitrochlear lymph nodes in syphilis, 1063.

Erb's paralysis, 110.

Erysipelas in newly born, 83.

Erythema, following diphtheria antitoxine,

992 ; in influenza, 1073 ; intertrigo, 865 ; in

inte.'stinal indigestion, 367 ; in rheumatism,

1089 ; of the buttocks in marasmus, 207

;

scarlatiniform, causes, 905.

Erythroblasts, 802.

Estlander's operation, 557.

Eustachian tube in acute otitis. 879 ; inflamma-

tion of, in influenza, 1071 ; obstruction of, in

hypertrophy of tonsils, 272.

Exercise, importance of, 7 ; caution regarding,

in heart disease, 587 ; in anaemia, 806.

Expectorants in bronchitis, 468.

Eye, anomalies of, as stigmata of degeneration,

757; keratitis, interstitial, in syphilis, 1063;

care of, at birth, 1, 3 ; diphtheritic paraly.sis

of, 790 ; early use, 25 ; ectropion of, in con-

genital ichthyosis, 859 ; inflammation of, in

newly born, 85 ; in measles, 921 ; nystagmus,

681.

Face, asymmetry of, as stigma of degeneration,

757 ; expression of, in disea.se, 33 ; cyanosis

and oedema of, from pressure at root of lung,

1048.

Facial paralysis, at birth, 108 ; acquired, periph-

eral, 792; in otitis, 884.

Faeces, 283; of milk diet, 283; of mixed diet,

284 ; incontinence of, 407.

Fat, determination of, in milk, 133 ; in the

faeces, 284; test for, 314; lack of, a cause of

rickets, 215 ^ lack of, causing constipation,

372 ; in woman's milk, 131 ;
percentages of,

in modification of cow's milk, 171 ; symptoms
from deficiency of in food, 179 ; symptoms
from excess in food, 179 ; function of, in diet,

124.

Fatty degeneration of the newly-born, 91.

Fauces, syphilitic, ulceration of, 1057.

Feeble-mindedness, 750.

Feeding, artificial, fundamental principles of,

169; rules for, 178; schedule for first year,

178; number of feedings, twenty-four hours,

178; intervals by day, 178; night feedings,

178; quantity for one feeding, 178; quan-

tity for twenty-four hours, 178 ; versus wet-

nui-sing, 158; breast, schedule for, 162; other

than milk, first year, 180 ; difficult cases, first

year, 180; daily dietary at eighteen months,

186 ; for healthy infants, second year, 185

;

difficult cases, second year, 187; from third

to sixth year, IBS ; articles allowed, 188 ; arti-

cles forbidden, 189; dietary, from third to

sixth years, 190; during acute illness, 190;

in infants, 190; older children, 192; during

very hot days, 324; by gavage, in acute ill-

ness, 191 ; in acute gastro-enterie infection,

326 ; in acute inte.stinal indigestion, 315

;

methods of, in etiology of diarrhcea, 310
;

mixed, indications for, 169; simple rules in,

190.

Feet, anomalies of, as stigmata of degeneration

757.

Feser's lactoscope, 140.

Fever, from insutficient nourishment, 162 ; in-

anition, 118 ; toxic, in intestinal indigestion,

367 (see also Temperature).

Finger (see Dactylitis).

Fingers, clubbing of, in chronic cardiac dis-

ea.se, 582 ; in congenital heart disease, 566.

Fissure of the anus, 404.

Fistula, congenital, of the neck, 274.

Flatulence, cause of colic, 370 ; in intestinal in-

digestion, 366.

Foetal circulation, 558 ; endocarditis, 562.

Foetus, evidences of .syphilis in, 1058.

Follicles, solitary (see Lymph Nodulfs); soli-

tary, of intestine, often enlarged in marasmus,

205.

Follicular ulceration of intestine, 341.

Fomentations, hot, 53.

Fontanel, bulging, in acute meningitis, 711

.
bulging of, in meningeal haemorrhage, 107

bulging of, in tuberculous meningitis, 715

in hydrocephalus, 737 ; closure of, 22 ; in crc

tinism, 754 ; in rickets, 224.
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Food, constituents, 123
;
proteids, 123 ; fats, 124

;

carbohydrates, 125 ; mineral salts, 126 ; water,

126; farinaceous, a cause of eczema, 863 ; in

chronic indigestion, 301 ; second year, 185

;

improper, in etiology of diarrhoea, 310 ; re-

gurgitation of, causes and treatment, 179.

Food-iistula between oesophagus and larynx,

276.

Food-diseases, 209.

Foods, infant, 155; milk, 156; malted, 156;

farinaceous, 156; predigested, danger of

long use, 123; proprietary, dangers of, 122;

cause of rickets, 215 ; cause of scurvy, 210

;

faults of, 125.

Foramen ovale, closure of, 559 ; function of, in

fojtal life, 558
;
patent, 564.

Fractures, green-stick, in rickets, 219, 227.

Franco-Swiss food, 156.

Freeman's pasteurizer, 145.

Friedlander's bacillus in acute broncho-pneu-

monia, 482.

Friedreich's ataxia, 780.

Fruit, best time for giving, 186 ; during second

year, 186 ; allowed during third to sixth year,

189 ; forbidden during third to sixth year,

189.

Fumigations of calomel, 448.

Furunculosis, 871 ; treatment, 871 ; in diabetes

mellitus, 1092.

Gangrene, of the face, 254 ; of intestine, in in-

tussusception, 381 ; of lung in acute broncho-

pneumonia, 493; in lobar pneumonia, 516
;

in scarlet fever, 903 ; in measles, 920.

Gastralgia, 290 ; in malaria, 1079 ; in spinal

caries, 840.

Gastritis, acute, 293; etiology, 293; lesions,

293 ; catarrhal, 293 ;
gastro-malacia, 293

;

follicular, 294; membranous' 294; corrosive,

295 ; symptoms, 295 ; catarrhal, 295 ; corro-

sive, 296 ; treatment, 296 ; chronic, 298 ; fol-

licular ulcers in, 304 ; toxic (see Gastritis,

Corrosive), 295.

Gastro-enteric infection, acute, 316; etiology,

317; lesions, 319; simple form, 320; symp-

toms, 320 ; diagnosis, 321 ; from acute indi-

gestion, 323 ; from ileo-colitis, 323
;
prognosis,

323 ;
prophylaxis, 324 ; treatment, hygienic,

325; dietetic, 326; medicinal, 327; mechan-
ical, 327 ; cholera infantum, 332 ; symptoms,

332 ; diagnosis, 335 ;
prognosis, 335 ; treat-

ment, 335.

Gastro-enteritis, 316; in newly born, 82.

Gavage, 62 ; in acute illness, 191 ; in acute in-

anition, 196 ; in chronic indigestion, 301
;

in diphtheria, 986 ; in marasmus, 207 ; in

premature infants, 14 ; in thrush, 263.

Genital irritation, 649.

Genital organs, diseases of, 635 ; anomalies of,

as stigmata of degeneration, 757 : care of, in

newly-born, 4 ; malformations of, 635 ; female,

gangrene of, 254 ; female, diseases of, 640

;

haemon'hage from, in newly born, 104 ; males,

diseases of, 638.

Gerber's food, 156.

Gingivitis, hEemorrhagic, in scurvy, 212, 214.

Glands, bronchial (see Lymph Nodes, Bron-
chial).

Glands, lymphatic (see Lymph Nodes), 816.

Glioma of brain, 728 ; of spinal cord, 778.

Glio-sarcoma of brain, 728.

Glossitis, 241.

Glottis, oedema of the, 455 ; spasm of, idiopathic,

671.

Glycosuria, 599.

Gonococcus, differentiation of, 642 ; in gonor-

rhoea! stomatitis, 253; in specific urethritis,

638 ; in vulvo-vaginitis, 642.

Gout, eczema in children, 863 ; uric-acid de-

posits in urine, 602.

Granuloma of umbilicus. 111.

Grippe (see Influenza), 1069.

Growing pains, rheumatic. 1087.

Growth, conditions interfering with, 30 ; ot

body, 15; extremities, 21; trunk, 21.

Gumma, syphilitic (see Syphilis Lesions),

1055 ; in syphilitic bone disease, 855 : of

brain, 728.

Gums, abscess of, 243 ; bleeding in ulcerative

stomatitis, 249 ; inspection of, 35 ; lancing,

245; spongy and bleeding, in scurvy, 211,

214 ; in ulcerative stomatitis, 249.

Habit-chorea, 679.

Habit-spasm, 679.

Habits, injurious, 695.

Hismatemesis, 305.

Hsematoma of the sterno-mastoid, 94.

Hiematozoon malarise, 1075.

Hsematuria, 598 ; in newly bom, 103 ; in pur-

pura, 812; in pyelitis, 628; in tumours of

kidney, 624.

Ha;moglobin, 705.

HiBinoglobinuria, 599 ; epidemic, 90 ; paroxys-

mal, 599.

Hasmopliilia, 808.

Haemoptysis in tuberculosis, 1041.

Ha'inorrhage, from .stomach, 305 ; in hoemo-

philia, 809 ; intra-alveolar, in acute broncho-

pneumonia, 487 ; internal, causing sudden

death, 42 ; intestinal, from tuberculous ulcer,

362; in typhoid fever, 1012 ; meningeal, caus-

ing birth paralysis. 741 ; in acquired cerebral

paralysis, 746 ; in acute broncho-pneumonia,
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505 ; in convulsions, 656 ; meningeal, in per-

tussis, 940 ; meningeal, in purpura, 811 ; nasal,

in diphtheria, 971 ; pulmonary, in cardiac

cases, 582 ; rectal, from ulcer, 406 ; in leucsemia,

807 ; in measles. 921 ; in pertussis, 940 ; in

pernicious ansemia, 804 ; in purpura, 811 ; in

the newly born, 93 ; hEematomaof the sterno-

mastoid, 94 ; cephalhaematoma, 95 ; visceral,

97; in scurvy, 212, 214; subperiosteal, in

scurvy, 212 ; in syphilis, 1061.

Haemorrhagic disease of the newly born, 98

;

etiology, 99 ; lesions, 101 ; symptoms, 102
;

diagnosis, 104; prognosis, 104; treatment,

104 ; Gaertner's bacillus in, 100.

Haemorrhoids, 407 ; in chronic constipation,

373.

Hair, anomalies, stigmata of degeneration, 757.

Hand, progressive muscular atrophy of, 782.

Hands, anomalies, stigmata of degeneration,

757.

Hare-lip, 238.

Hawley's food, 156.

Hay fever, 475.

Head, circumference of, 20 ; closure of sutures,

22 ; closure of fontanels, 22 ; shape of, 23

;

in rickets, 223 ; examination of, 37 ; hydro-

cephalic, characteristics of, 737 ; rotary and

nodding .spasm of, 681 ; sweating of, in rick-

ets, 223.

Headache, frequent with adenoids, 264 : varie-

ties, 689 ; diagnosis, 690 ; treatment, 690.

Hearing, when developed, 26.

Heart, diseases of, 558 ; aneurism of, 589 ; aortic

disease, congenital, 564; area of absolute

cardiac dulness, 561 ; of relative dulness,

560 ; auscultation of, 37 ; dilatation of, in

valvular disease, 580; diphtheritic paraly-

sis of, 790, 791 ; examination of, 560 ; hy-
pertrophy of, in congenital disease, 567 ; hy-
pertrophy of, in valvular disease, 580; in

measles, 921 ; in scarlet fever, 903 ; malfor-

mations of, 562 ; peculiarities of, in early

life, 558 ;
persistent foetal conditions, 562

;

position of apex beat, 560 ; in infancy. 461

;

size and growth of, 559 ; sounds of, redupli-

cation, 562 ; relative intensity, 561 ; sudden

failure of, in diphtheria, 968; thrombus of,

ante-mortem, 592 ; transposition of, 565 ; eon-

genital anomalies of, etiology, 562 ; diagno-

sis, 566 ; from acquired disease, 568 ; from

ansemic murmurs, 568 ; lesions, 562 ; fre-

quency of, 562 ; secondary, 565
;
prognosis,

568; symptoms, 565; treatment, 569; func-

tional disorders of, 590 ; symptoms, 590 ; di-

agnosis, 591
;
prognosis, 591 ; treatment, 591

;

murmurs of, 583 ; anaemic, 589 ; in congenital

disease, 566 ; in chorea, 677 ; in marasmus.

207
;
prognosis of, 586 ; valves, aortic insuf-

ficiency, 585 ; murmur of, 585 ; aortic stenosis,

584 ; murmur of, 584 ; mitral insulficiency,

583 ; murmur of, 583 ; mitral stenosis, 584

;

murmur of, 584 ; congenital absence of,

valves, 565 ; tricuspid, in.sufficiency, 585

;

murmur of, 585; valvular disease of (see

also Endocarditis), 574 ; chronic valvular

disease of, 579; lesions, 579; etiology, 580;

symptoms, 581 ; clinical varieties, 583; prog-

nosis, 586 ; diagnosis, 587 ; treatment, 587 ;

ventricle, left, signs of dilatation, 584 ; signs

of hypertrophy, 583 ; right, signs of hyper-

trophj-, 567.

Hectic fever in tuberculosis, 1040.

Height, 21 ; from birth to sixteenth year, 20.

Hemianopsia in cerebral tumour, 731.

Hemichorea, 676.

Hemiplegia in acquired cerebral paralysis, 747

;

in birth paralysis, 742 ; in meningeal haemor-

rhage, 107 ; in cerebral tumour, 731 ; spastic,

740.

Hermaphroditism, false, 636.

Hernia, cerebri, 700; diaphragmatic, 116; ura-

bilical, 113.

Herpes, labialis, 239 ; of the vulva, 643.

Herpetic stomatitis, 246.

Hiccough, 682; in acute peritonitis, 418; in ap-

pendicitis, 392.

Hip, articular ostitis of, 843 ; symptoms and

stages, 844; physical examination, 844; diag-

nosis, 846
;
prognosis, 847 ; treatment, 847.

Hip-joint disease (see Hip, Articular Ostitis

of), 843.

History-taking, 32.

Hives (see Urticaria), 874.

Hoarseness with adenoids, 264 ; in catarrhal

spasm of larynx, 440 ; in syphilis, 1060.

Hodgkin's disease, 831.

Horlick's food, 156.

Hubbell's prepared wheat, 156.

Hutchinson's teeth in late hereditary syphilis,

1062.

Hydatids of liver. 414.

Hydrencephalocele, 699; symptoms, 700 ; treat-

ment, 701.

Hydrencephaloid, 334; treatment, 337.

Hydrocele, 639 ; treatment of, 640.

Hydrocephalus, 734 ; in chronic basilar menin-

gitis, 722 ; with spina bifida, 736, 761 ; acute,

734 (see Meningitis, Tcbeecclous), 715;

chronic, external, 734; internal, 734; eti-

ology, 734 ; lesions, 735 ; symptom.s, 736

:

prognosis, 739 ; diagnosis, 739 ; treatment,

740 ; shape of head, 737 ; congenital, 702

;

intra-uterine. 700; spurious, 334; treatment,

337 ; .syphilitic, 1057.

V
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Hydronephrosis, 607 ; traumatic, 631 ; with

malformations of kidney, 609; with renal

calculi, 630.

Hydromyelus, 779.

Hygiene of infancy, 1.

Hyperaesthesia, general, in acute meningitis,

710; in infantile spinal paralysis, 773; hys-

terical, 686; in multiple neuritis, 788; in

scurvy, 209, 214 ; in spinal meningitis, 766.

Hypermetropia, stigma of degeneration, 758.

Hypertrophy of the tonsils, 272 ;
pseudo-mus-

cular, 783.

Hypodermic medication, 66.

Hypospadias, 636.

Hysteria, 685; etiology, 685; symptoms, 686

psychical, 686; sensory, 686; joint, 686

motor and convulsive, 687; diagnosis, 688

prognosis, 688 ; treatment, 688.

Hystero-epilepsy, 687 ; treatment of attack, 689.

Ice, bag, 54 ; cap, 47, 54 ; coil, 54.

Ichthyosis, congenital, 859; symptoms, 859;

treatment, 860.

Icterus, 409 ; in epidemic hemoglobinuria, 96

;

in gastro-duodenitis, 297; varieties in newly

born, 75 ; in malformation of the bile ducts,

75; physiological or idiopathic, 76.

Idiocy, 750 ; cretinoid, 752.

Ileo-colitis, acute, 337 ; etiology, 338 ; lesions,

338 ; in catarrhal, 339 ; in ulcerative, 341 ; in

follicular ulceration, 341 ; in membranous,

343 ; symptoms, catarrhal form, mild, 346

;

severe, 347 ; follicular ulceration, 347 ; mem-
branous form, 349 ; diagnosis, 350 ; from ty-

phoid fever, 350 ; from intussusception, 350

;

prognosis, 351 ; treatment, 351 ; hygienic, 351

;

medicinal, 352; mechanical, 352; broncho-

pneumonia complicating, 505 ; following per-

tussis, 941 ; in influenza, 1072 ; in measles,

920; chronic, 354; lesions, 354; catarrhal

form, 354; ulcerative form, 355; symptoms,

356 ; diagnosis, 358 ; from general tubercu-

losis, 358; prognosis, S58; treatment, 359.

Ileum, congenital atresia of, 115.

Imbecility, 750.

Imperial granum, 156.

Impetigo, contagiosa, 873 ; simple, 865.

Inanition, acute, 193 ; etiology, 194; symptoms,

194; prognosis, 195; diagnosis, 195; treat-

ment, 196.

Inanition fever, 118.

Incubator, 12; in marasmus, 209.

Indican, in urine of chronic constipation, 373

;

of intestinal indigestion, 367 ; test for, in

urine, 602.

Indicanuria, 602.

Indigestion, acute gastric, 290 ; etiology, 291

;

71

symptoms, 291 ; diagnosis from ga.stritis, 292;

treatment, 292 ; vomiting in, 285 ; chronic gas-

tric, 298 ; etiology, 298 ; lesions, 298 ; symp-
toms, in infants, 298 ; in older children, 300;

treatment in infants, 300 ; in older children,

302; with dilatation, 303; acute intestinal,

313; etiology, 313; symptoms, 313 ; diagncsis,

314
;
prognosis, 315 ; treatment, 315 ; chronic

intestinal, 363 ; in young infants, 363 ; lesions,

364; symptoms, 364 ; treatment, 366; in older

children, 366 ; symptoms, 366
;
prognosis, 368

;

treatment, 368.

Infant, alimentation of, when premature, 14;

care of newly- born, 1 ; when premature or

delicate, 10.

Infart feeding, 157.

Infant foods, 155.

Infarctions, uric acid in kidney, 610.

Infectious diseases, the specific, 887.

Influenza, 1069; etiology, 1069; lesions, 1070;

symptoms, 1070 ; mild uncomplicated type.

1070 ; severe uncomplicated type, 1070 ; with

catarrhal complications, 1071 ; with broncho-

pulmonary complications, 1071 ; with gastro-

enteric complications, 1072 ; in very young
infants, 1072 ; complications and sequelae,

1073 ; diagnosis, 1073
;
prognosis, 1074 ; treat-

ment, 1074; broncho-pneumonia, 505, 1072;

epidemic, acute otitis in, 879 ; scarlatiniform

erythema in, 905.

Inhalations, 58 ; in bronchitis, 468.

Inheritance a factor in disease, 30.

Injections, rectal, in ileo-colitis, 353 ; in intus-

susception, 387 ; subcutaneous, of saline solu-

tion in cholera infantum, 336.

Insanity, 755 ; etiology, 756 ; symptoms, 756
;

prognosis, 757 ; following typhoid fever, 1013.

Inspection of sick child, 33.

Intermittent fever, malarial, 1078.

Intertrigo, 865; treatment, 870.

Intestinal obstruction in newly born, 115; acute,

from intussusception, 378.

Intestines, disea.«es of, 306 ; amyloid degenera-

tion of, 360; bacteria of, 282; digestion in,

281; hsemorriiage from, in newly born, 103;

in typhoid, 1012 ; in tuberculosis, 362 ; length.

281 ; malformations of, 308 ; obstruction, con-

genital, of, 115 ; obstruction by omphalo-mes-

enteric duct, 116
;
perforation of, in tubercu-

lous peritonitis, 423 ; in tuberculous ulcers,

361 ; in typhoid fever, 1009, 1013 ; tuberculo-

sis of, 360, 1032 ; etiology, 360 ; lesions, 361

;

diagnosis, 362 ;
prognosis, 363 ; treatment,

363.

Intubation, in acute catarrhal laryngitis, 445;

in syphilitic laryngitis, 458 ; results with and

without antitoxine, 999 ; statistics of, with
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calomel fumigations, 449; after-treatment in,

452 ; advantages over tracheotomy, 454.

Intubation set, O'Dwyer's, 451.

Intussusception, 378 ; varieties of, 378 ; etiolo-

gy, 379 ; lesions and mechanism, 380 ; symp-
toms, 381 ; course, duration, termination, 384

;

diagnosis, 385 ;
prognosis, 385 ; treatment,

386 ; laparotomy, 388 ; in the dying, 279.

Invagination of intestine in intussusception,

381.

Iodides, elimination of, in milk, 136.

Iritis, syphilitic, 1057.

Iron, tonic preparations of, 50.

Irrigation, intestinal, in chronic indigestion,

369 ; as antipyretic, 48 ; of the colon, method
of, 63.

Ischio-rectal abscess, 407.

Italians, rickets in, 216.

Jacket, oil-silk, 59.

Jaffe's test for indican, 602.

Jaundice (see also Icterus), 409 ; catarrhal, 297.

Jaw, necrosis of, from alveolar abscess, 243;

in gangrenous stomatitis, 255 ; in ulcerative

stomatitis, 248.

Jejunum, congenital atresia of, 115.

Joints, diseases of, 835 ; hysterical aflections of,

686; in scarlet fever, 902; rheumatism of,

1086; suppuration of, in newly born, 82;

swelling of, in scurvy, 209 ; ecchymoses about,

in scurvy, 209 ; tuberculous diseases of, 836

;

etiology, 837 ; lesions, primary, 837 ; second-

ary, 838.

Junket, 152.

Keratitis, interstitial, in late syphilis, 1057, 1063.

Keratoma, diffuse, 859.

Kidney, diseases of, 606 ; acute congestion of,

611; acute degeneration of, 612; benign tu-

mours of, 627 ; calculi in, 630 ; chronic con-

gestion of, 611 ; contracted (see Nephritis,

Chronic), 620 ; cystic degeneration of, 607
;

floating, 610 ; granular (see Xephkitis,

Chronic), 620 ; haemorrhage from, in newly-

born, 104 ; in scurvy, 214 ; horseshoe, 607

;

hydronephrosis, 607 ; traumatic, 631 ; malfor-

mations and malpositions of, 606 ; malignant

tumours of, 623 ; etiology, 624 ; symptoms,

624 ; diagnosis, 625 ; treatment, 625 ; nephri-

tis, acute diffuse, 615 ; acute exudative, 613 :

chronic, 619; perinephritis, 631; pyelitis,

627
;
pyelo-nephritis, 608

;
pyonuphrosLs, 627

;

single, 607 ; tuberculosis of, 62-3, 1032 ; uric-

acid infarction, 610 ; waxy, 620 ; in diph-

theria, 961 ; in scarlet fever, 901.

Klebs-Loeffler bacillus (see Bacillus of Diph-
theria), 951.

Knee, articular ostitis of, 847 ; symptoms, 848

;

treatment, 849; subluxation of, in infantile

spinal paralysis, 774 ; swelling of, in scurvy,

211 ; white swelling of (see Knee, Articular
Ostitis).

Knee-jerk, in acquired cerebral paralysis, 747 ;

in birth paralysis, 745 ; lost in diphtheritic

paralysis, 791 ; in infantile spinal paralysis,

774 ; in multiple neuritis, 788.

Knee-joint disease (see Knee, Articular Osti-

tis).

Knock-knee in rickets, 227.

Kumyss, 150.

Kyphosis in rickets, 225 ; treatment, 235 ; in

spinal caries, 839, 840.

Lactated food, 156.

Lactation, care of breasts during, 160.

Lactometer, author's, 132.

Lacto-preparata, 156.

Lactoscope, Feser's, 140.

La grippe (see Influenza), 1069.

Landry's paralysis, 781.

Laparotomy, in chronic peritonitis, with ascites,

420 ; in intussusception, 388 ; in tuberculous

peritonitis, 425.

Laryngismus stridulus, 671 ; symptoms, 672

;

diagnosis, 672 ; treatment, 673 ; in ricket<»,

231 ; with tetany, 668.

Laryngitis, acute catarrhal, 442 ; lesions, 442

;

symptoms, 442 ; diagnosis from membranous
laryngitis, 443 ; prognosis, 444 ; treatment,

444; catarrhal, in measles, 919; chronic, 456;

with adenoid vegetations of pharynx, 456

;

tuberculous, 456 ; syphilitic, 457 ; with new
growths of larynx, 458 ; membranous, 445,

919; symptoms, 446 ; course, 446; prognosis,

447 ; diagnosis, 447 ; treatment, 447 ; by calo-

mel fumigations, 448 ; operative measures,

449 ; antitoxine, 449, 990, 998 ; intubation,

450 ; tracheotomy, 449 ; spasmodic, 439 ; sub-

mucous (cedema of glottis), 455.

Laryngotomy for foreign body in larynx, 459.

Larynx, diseases of, 439; catarrhal spasm of,

439 ; etiology, 439 ; lesions, 439 ; symptoms,

440 ; diagnosis, 440 ; from laryngismus stridu-

lus, 440 ; from membranous laryngitis, 441

;

treatment, 441 ; from long uvula, 258 ; with

adenoids, 265 ; diphtheria of, 445, 967 ; results

of antitoxine in, 998 ; foreign bodies in, 458

;

intubation of, 450 ; results with and without

antitoxine, 999; in measles, 919; in pseudo-

diphtheria, 1003, 1005 ; new growths of, 458

;

stenosis of, simulated by tuberculous glands,

1049 ; syphilis of, 457, 458, 1056 ; tuberculosis

of, 456.

Lassar's paste, 869.
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Leptomeningitis, acute (see Meningitis), 706.

Leucseniia, 806; etiology, 806; lesions, 806;

symptoms, 807 ; blood, 807 ; course and prog-

nosis, 808; diagnosis, 808; treatment, 808.

Leucocytosis, definition, 797 ; in diphtheria,

962; in acute meningitis, 711.

Lichen urticatus (see Ueticabia), 874; tropi-

cus, 861.

Liebig's food, 156.

Limewater, in modification of cow's milk, 172.

Lip, eczema of, 240 ;
perleche, 240 ; diseases of,

239 ; herpes of, 2-39 ; malformations of, 238.

Lisping, 691.

Lithuria, 601.

Liver, diseases of, 408 ; abscess of, 410 ; acute

yellow atrophy of, 410 ; amyloid degeneration

of, 412 ; biliary calculi, 414 ; cirrhosis of, 411

;

congestion of, 410 ; displacement of, 37 ; en-

larged, in congestion, 410; in abscess, 410;

in cirrhosis (early), 412; in chronic cardiac

disease, 582 ; fatty, 413 ; fatty, in eczematous

children, 863 ; in marasmus, 205 ; functional

disorders of, 409 ; hydatids of, 414; in rick-

ets, 231 ; in syphilis, 1055, 1065; in tubercu-

losis, 1041; lardaceous, 412; malformations

and malpositions of, 409 ; size and position

of, 37, 408; tuberculosis of, 1031 ; waxy, 412;

weight of, in infancy, 408.

Loeffler's bacillus (see Bacillus of Diph-

theria), 951 ; blood-serum, 952 ; stain, 952.

Lumbar puncture, 713 ; tubercle bacilli in fluid,

720.

Lung, diseases of, 459 ; abscesses of, in acute

broncho-pneumonia, 493 ; acute congestion

of, in malaria, 1080 ; calcareous nodules in,

1027 ; caseous degeneration of, 1024 ; collapse

of, from compression, 539 ; from obstruction,

540 ; in acute broncho-pneumonia, 484 ; con-

genital atelectasis of, 72 ; emphysema of, 541

;

acute, in bronchitis of infants, 465
;
gangrene

of, 537 ; etiology, 537 ; lesions, 538 ; symp-

toms, 538 ; treatment, 539 ; gangrene of, in

lobar pneumonia, 516 ; haemorrhages into, in

newly born, 97 ; inflation of, 71 ; miliary tu-

berculosis of, 1023
;

peculiarities in disease,

462; in infancy and early childhood, 459;

physical examination of, 460 ; inspection,

460
;
palpation, 460

;
percussion, 461 ; auscul-

tation, 461 ; structure of, 460.

Lymph nodes, diseases of, 816; calcareous cer-

vical, 826 ; bronchial, 1030 ; early infection in

tuberculosis, 1020 ; enlarged, in eczema, 864

;

in Hodgkin's disease, 831 ; in malnutrition,

198; frequency of disease of, 39; inflamma-

tion of (see AnENiTis), 819 ; in late hereditary

syphilis, 1063 ; in measles, 921 ; in pseudo-

diphtheria, 1004; in scarlet fever, 900; sim-

ple hyperplasia of, 822 ; situation and drain-

age areas of the groups of head and neck,

819 ; syphilitic disease of, 823 ; tuberculous,

bronchial, 1047; lesions, 1020, 1028; symp-
toms, 1047 ;

physical signs, 1049 ; diagnosis,

1049; cervical, tuberculosis of, 824; mesen-

teric, 360, 1021 ; etiology, 360 ; lesions, 362

;

symptoms, 362 ; diagnosis, 362 ; treatment,

363 ; in diphtheria, 960 ; in rickets, 230 ; iu

tonsillitis, 270 ; epitrochlear, in syphilis, 1063

;

mesenteric, often enlarged, in marasmus,

205; in typhoid fever, 1009; tuberculosis of,

retro-pharyngeal, abscess of, 258.

Lymph nodules of intestines, ulceration of,

341.

Lymphangioma of tongue, 239.

Lymphatism, 816; with adenoids, 263.

Lymphocytes, 796.

Magendie, foramen of, in hydrocephalus, 734.

Malaria, 1075 ; etiology, 1075 ; lesions, 1077

;

symptoms, 1077 ; masked and irregular

forms, 1079 ; subacute or chronic forms,

1081 ; diagnosis, 1081
;
prognosis, 1082 ; treat-

ment, 1082 ;
quinine, methods of adminis-

tration, 1082 ; dosage, 1083 ; acute pulmo-

nary congestion in, 1080 ; contracted in

vtero, 1076 ; spleen in, 834.

Malformations as cause of sudden death, 42.

Malnutrition, 197 ; etiology, 197 ; symptoms in

infants, 198; symptoms in older children,

198 ; diagnosis, 200 ;
prognosis, 201 ; treat-

ment in infancy, 201 ; treatment in older

children, 203.

^lalnutrition, marasmus, 204.

Malted milk, 156.

Malt extracts, use of, in diet of nurse, 135.

Maltose, substitute for milk sugar, 125, 183.

Mania, 756 ; acute, following typhoid fever,

1013.

Marasmus, 204 ; etiology, 204 ; lesions, 205

;

symptoms, 206 ; complications, 207 ; diagno-

sis, 208 ; from tuberculosis, 208, 1034
;
prog-

nosis, 208 ; treatment, 208 ; fatty liver in,

413 ;
general .jedema in, 634 ; modification of

milk in, 182; sudden death in, 43; tubercu-

losis resembling, 1033.

Marchand's test for fat in milk, 133.

Massaare, 66; in chronic constipation, 375; in

malnutrition, 202 ; of breasU* to increase milk,

165.

Mastitis in the newly born, 114.

Mastoid diseases, cerebral abscess following,

725 ; in acute otitis, 883.

Masturbation, 696 : treatment of, 697 ; a cause

of epilepsy, 661 ; of insanity, 756 ; of func-

tional disorder of heart, 590.
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Matzoon, 151.

Measles, 910; broncho - pneumonia cMnplica-

ting, 504 ; complications and sequelae, 918

;

desquamation, 915; diagnosis, 922 ; digestive

system, 920 ; duration of infective period,

912 : ears, 879, 921 ; eruption, 914 ; etiology,

910; eyes, 921 ; gangrenous dermatitis in, 872
;

German (see Rubella), 926 ; haemorrhages

in, 921 ; hagmorrhagic, 915 ; heart in, 921

;

ileo-colitLs, 920 ; incubation, 911 ; invasion,

913; larynx in, 919; lesions, 913; lungs, 919 ;

lymph nodes, 921 ; mode of infection, 912
;

mortality, 923 ; otitis, 921 ;
predisposition,

911 ;
prognosis, 922 ;

prophylaxis, 924 ;
pseudo-

diphtheria in, 1004
;

quarantine in, 924

;

symptoms, 913 ; symptoms, mild cases, 916
;

symptoms, moderate cases, 916; symptoms,

severe cases, 917 ; throat, 920 ; treatment, 924

;

tuberculosis following, 922 ; with other in-

fectious diseaess 922.

Meats, allowed from third to sixth years, 188
;

forbidden from third to sixth years, 189.

MeckePs diverticulum, 112, 308.

Meconium, composition of, 283.

Mediastinum, anterior, abscess of, 1049 ; tumour

of, due to tuberculous lymph nodes, 1049.

Mediastinitis, 570.

Melancholia, 756.

Melaena, 103.

Mellin's food, 156.

Membrane, in diphtheria, 956 ; in pseudo-diph-

theria, 1003.

Meningeal haemorrhage, 105, 703, 746.

Meninges, diseases of, 699.

Meningitis, acute, 706 ; abortive cases, 709 : com-

mon form, 708 ; course, termination, progno-

sis, 712 ; diagnosis, 712 ; diagnosis from tuber-

culous, 713 ; eruptions in, 711 ; etiology, 706
;

from acute otitis, 883 ; in newly born, 82

;

in typhoid fever, 1012, 1013 ; purulent, in

acute broncho-pneumonia, 505 ; fulminating

cases, 709 ; lesions, 707 ; leucocytosis in, 711

;

lumbar puncture in, 713 ; malignant cases,

709 ; nervous system in, 710 ; pulse, 711

;

respiration, 711 ; secondary cases, 710 ; speech,

Vll : special senses, 710 ; sporadic cases, 710 ;

symptoms, 708 ; temperature, 711 ; treatment,

714 ; with lobar pneumonia, 517 ; with pleuro-

pneumonia, 532.

Meningitis, basilar, 715 ; chronic, in infants,

721 ; lesions, 721 ; symptoms, 721 ; diagnosis,

722; treatment, 723 ; cerebro-spinal (see Men-
ingitis, Acute), 706 ; epidemic, 706 ; syphi-

litic, 1057 ; spinal, acute and chronic, 765

;

symptoms, 766 ; treatment, 766 ; sporadic,

706 ; syphilitic, 1057.

Meningitis, tuberculous, 715, 1031 ; lesions, 715

;

etiology, 716 ; symptoms, 717 : duration, 719

;

course, variations of, 719; diagnosis, 720;

prognosis, 720: treatment, 721 ; lumbar punc-

ture in, 720 ; respiratory curve in, 718 ; tem-

perature curve in, 719.

Meningocele of brain, 699 ; symptoms, 700

;

treatment, 701 ; of cord, 760.

Meningo-encephalitis, 741.

Meningo-myelocele, 76u.

Menstruation, efiect on nursing, 134.

Mercury, elimination of, in milk, 137 ; ulcer-

ative stomatitis irom, 248 ; in syphilis, 1068.

Microcephalus, 702.

Micturition, difficult or painful, 649 ; frequency

of, 595.

Miliaria, 860
;
papulosa, 861 ; treatment, 861

;

rubra, 860.

Milk, cow's, 137 ; addition of other substances

to, 183 ; average percentages of, 171 ; best

from mixed lierd, 138; sources of contamina-

tion, 138 ; transportation of, 139 ; composition

of, 139 ; average percentages in, from ditfer-

ent breeds, 139 ; examination of, 140 ; coagu-

lation of, in stomach, 280; cream, 141; con-

taminated, cause of diarrhoea, 310 : differences

from human milk, 140 ; diphtheria bacilli in,

954; essentials of, for infant feeding, 138;

formulae from diluting, 176 ; modification of,

at home, 174 ; cream, 174 ; sugar solutions,

175 ; formulae from diluted cream, 175, 176 ;

instructions for nurse, 176 ; table of ingre-

dients for preparing, 177 ; bottles and nip-

ples, 178 ; rules for artificial feeding, 178

;

schedule for first year, 178; modification for

healthy infants during first year, 170 ; how to

prepare, 176 ; formulae for, 177 ; in difficult

cases, 181 ; in summer diarrhoea, 327 ; modifi-

cation required by particular symptoms, 179

;

in acute indigestion, 315 ; for difficult cases,

second year, 187 ; formulae for healthy infants,

second year, 185 ; in chronic constipation,

375 ;
pasteurization of, 145

;
proteids of, 124

;

modifications of schedule for feeding, 174:

sterilization at 167° F., 145; sterilization of,

at 212° r., 143 ; sterilized, scurvy ascribed

to, 210; tubercle bacilli in, 1019; typhoid

contamination of, 1008 ; condensed (see Con-

densed Milk), 149
;
peptonized, 148 ; pep-

tonized, use of, 182 ;
preparation at each feed-

ing, 182 ; dangers from long use of, 183.

Milk-laboratories, 172.

Milk-sugar, uses of, as food, 125 ; solution, how

to prepare, 175, 177.

Milk, woman's, 127
;

physical characters of,

127 ; colostrum of, 127 ; daily quantity of, 128

;

average quantity at one nursing, 130 ; compo-

sition of, 130 ;
proteids, 124, 130, 141 ; fat, 131

;
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sugar, 131; salts, 131; reaction, 132; specific

gravity, 132, 134 ; average percentages of, 171

;

conditions affecting composition of, 134

;

menstruation, 134 ; diet, 135 ; drugs, 136

;

pregnancy, 137 ; nervous impressions, 137
;

examination of, 132
;
quantity, 132 ; determi-

nation of fat, 133; sugar, 133; proteids, 124,

133,141; variations in quality, 134 ; apparatus

for examining, 134; flow established, 127;

how to modify quantity and quality, 164 ; in-

dications of scanty supply, 163.

Modilied-milk from milk laboratory, 172; sam-

ple prescription, 173; schedule for feeding

from birth, 174.

Monoplegia, in birth paralysis, 742 ; in cerebral

haimorrhage, 107 ; in cerebral tumour, 731.

Morbilli (see Measles), 910.

Morbus coxarius (see Hip, Articular Ostitis

of), 843.

Morbus maculosus Werlhofii (see Purpura),

810.

Morpnine, dosage of, 51, 418 ; dosage in convul-

sions, 659; hypodermically in cholera infant-

um, 336 ; in gastro-intestinal infection, 331.

Mortality at different ages, 41,42; chief causes

of, 41.

Morton's fluid, 765.

Mouth, diseases of (see also Stomatitis), 238,

245 ; applications to, 253 ; care of, at birth, 1,

3 ; haemorrhage from, in newly born, 103

;

haemorrhages from, in scurvy, 214 ; malfor-

mations of, 238 ; mucous patches, in syphilis,

1060; syphilis of, 253; tapir, 785; syringing

of, 57.

Mouth-breathing, with hypertrophy of tonsils,

272; adenoids, 264 ; retro-pharyngeal abscess,

260.

Mucous membranes, frequency of involvement

in childhood, 38 ; in rickets, 230.

Mucous patches, syphilitic, 1060.

Mumps, 947 ; complications and sequelae, 949
;

diagnosis, 950 ; etiology, 947 ; incubation, 948

;

pathology and lesions, 947; prognosis, 950;

quarantine in, 948 ; symptoms, 948.

Murmurs, cardiac (see Heart Murmurs).
Muscles, atrophy of, 781; in infantile spinal

paralysis, 773 ; in multiple neuritis, 788 ; in

myelitis, 767 ; contractures of, hysterical, 687

;

in acquired cerebral paralysis, 747 ; in birth

paralysis, 744 ; development of, 25 ; flabbincss

of, in rickets, 228; rigidity of, in birth jm-

ralysis, 745 ; spasm of, about rheumatic joint,

1086.

Muscular atony, as cause of chronic constipa-

tion, 373.

Muscular atrophies, different types of, 781.

Mustard bath, 54
;
paste, 52

;
pack, 52.

Myelitis, 766 ; symptoms, 767 ; treatment 767

;

compfession, from Pott's disease, 768 ; lesions,

768; symptoms, 769; course and prognosis,

769 ; diagnosis, 770 ; treatment, 770 ; diffuse,

767 ; transverse, 767.

Myelocytes in leucaemia, 807.

Myocarditis, 588 ; lesions, 588 ; symptoins, 589

;

diagnosis, 589 ; treatment, 589 ; aneurism in,

589 ; toxic, in diphtheria, 792, 969; in scarlet

fever, 903.

Myopia, stigma of degeneration, 758.

Myotonia, congenital, 682.

Nail-biting, 698.

Nails in syphilis, 1061.

Neck, cellulitis of, in scarlatina, 900 ; congenital

fistula of, 274 ; wry (see Torticollis).

Necrosis of bone in syphilis, 852, 854.

Negroes, rickets in, 216.

Nematodes (see Worms, Intestinal), 398.

Nephritis, acute desquamative, 613; acute dif-

fuse, 615; etiology, 615; lesions, 616 ; symp-
toms, 616; prognosis, 617; treatment, 618;

acute exudative, 613; etiology, 613; lesions,

613; symptoms, 614; primary cases, 614;

secondary cases, 615; treatment, 618; in

broncho-pneumonia, 506 ; acute parenchym-

atous, 613; acute septic interstitial, 613;

chronic, 619 ; etiology, 620 ; lesions, 620

;

with exudation, 620 ; without exudation, 621

;

prognosis, 622 ; diagnosis, 622 ; symptoms,

620; treatment, 622; chronic diffuse, with

hydronephrosis, 608 ; chronic interstitial,

syphilitic, 1057 ; in diphtheria, 971 ; inter-

stitial (see Nephritis, Chronic), 620; post-

scarlatinal, 901.

Nerves, peripheral, diseases of, 785.

Nervous impressions, effect of, on nursing, 187.

Nervous system, diseases of, 651 ; diseases of,

functional, 653; general hygiene of, 5; pe-

culiarities of, in childhood, 652.

Nestld's food, 156.

Neuritis, multiple, 785; etiology, 785; lesions,

786 ; symptoms, 787 ; course and prognosis,

788; diagnosis, 789; treatment, 789; after

diphtheria, 790; typhoid fever, 1013; in ma-
laria, 1079; optic, in acute meningitis, 710;

in cerebral tumour, 730 ; with cerebral ab-

scess, 727.

Newly born, diseases of, 67; acute infectious

diseases of, 78 ; acute pyogenic discas^es of,

79 ; blood in, peculiarities of, 797 ; care of,

1 ; diseases or accidents at birth. 30 ; derma-
titis exfoliativa, 858; facial paralysis in, 108;

fatty degeneration of, 91 ; haemorrhages in,

93; hosmorrhagic disease of, 98; hyperpy-
rexia in, 119 ; inanition fever in, 118; icterus
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in, 75 ; infection, 31 ; malformations, 30

;

mastitis in, 114; ophthalmia of, 85; pemphi-

gus in, 92; peritonitis in, 415; sclerema in,

116 ; skin of, 858; ulcer of stomach in, 304.

Kightmare, 694.

Kight-terrors, 694.

Kipples, care of, during lactation, 160 ; fissure

of, haematemesis from, 306 ; rubber, choice of,

178 ; care of, 178.

Nodding spasm of head, 681.

Nodes, lymph (see Lymph Nodes).

Nodules, subcutaneous tendinous, in rheuma-

tism, 1088.

Noma of vulva, 644 (see Stomatitis, Gangre-
nous), 254.

Nose, diseases of, 428 ; deformities of, in heredi-

tary syphilis, 436 ; ditliculty in blowing, with

adenoids, 264; diphtheria of, 958; discharge

from, with adenoids, 264 ; foreign bodies in,

431 ; haemorrhage from, 437 ; in newlj^ born,

103 ; in scxirvy, 214 ; in hereditary syphilis,

436, 1056; in late syphilis, 1064; polypi in,

432; pseudo-diphtheria of, 1003; sprays for,

55 ; syringing, 56.

Nurse, etfect of diet on milk of, 135 ; requisite

qualities in, 10 ; wet (see Wet-Nurse).

Nursery, temperature, ventilation, 10.

Nursing, at night, 162 ; when discontinued,

162 : during acute illness, 191 ; during first

days of life, 160; hours for, in newly born,

161,162; during illness, 168; importance of

good habits, 161 ; inadequate, symptoms of,

162; maternal, contra-indications for, 160.

Nursing-bottles, choice of, 178; care of, 178.

Nutrient enemata, 65.

Nutrition, derangements of, 192; acute inani-

tion, 193 ; malnutrition, 197 ; marasmus, 204;

faulty, diseases due to, 209 ; importance in

paediatrics, 122.

Nystagmus, 681 ; in cerebral haemorrhage, 108

;

in hydrocephalas. 739 ; in tuberculous menin-

gitis, 717 ; stigma of degeneration, 758 ; with

tumour of crura cerebri, 73.

Oatmeal water, 155.

O'Dwyer's intubation set, 451.

CEdema, in acute diffuse nephritis, 616 ; in

anaemia, 799 ; in chronic nephritis, 621 ; in

cardiac disease, 582; in delicate infants, 118;

in leucaemia, 808 ; of face from pressure at

root of lung, 1048; general, in marasmus,

207 ; not from renal disease, 634.

CEdema glottidis, rare in acute catarrhal laryn-

gitis, 442 ; in corrosive oesophagitis, 275 ; in

quinsy, 271.

CEsophagitis, acute, 275 ; catarrhal, 275 ; corro-

sive, 275.

(Esophagus, diseases of, 274 ; abscess behind,

276 ; congenital narrowing of, 275 ; congenital

obstruction in, 275; diphtheria of, 960; mal-

formations of, 274 ; pseudo-diphtheria in, 275
;

stricture of, 275 ; thrush in, 275.

Oil enemata, 65.

Oiled-silk jacket, 59.

Omphalitis in newly bom, 80.

Omphalo-mesenteric duct, 116, 308.

Onychia, syphilitic, 1061.

Ophthalmia, gonorrhoeal, 85 ; in newly born,

85 ; treatment, 86.

Opisthotonus, cervical, 682; hysterical, 688; in

acute meningitis, 710 ; in birth paralysis, 744

;

in meningeal haemorrhage, 107, 108 ; in

chronic basilar meningitis, 722; in maras-

mus, 207 ; in tuberculous meningitis, 718.

Opium, elimination of, in milk, 136 ; in gastro-

enteric infection, 330 ; in bronchitis, . 468
;

preparations and dosage, 51.

Optic nerve, atrophy of, in cerebral tumours,

730.

Orange juice in scurvy, 215.

Orchitis, in mumps, 949 ; in specific urethritis,

638 ; syphilitic, 1057 ; tuberculous, 1032.

Orthopncea, in chronic valvular disease, 581

;

in functional disorders of the heart, 590.

Osteo-myelitis, acute (see Arthritis, Acute),

835 ; acute, syphilitic, 852 ; in newly-born,

82 ; tuberculous, 849 ; symptoms, 850 ; diag-

nosis, 851 ; treatment, 851.

Osteo-periostitis, chronic, syphilitic, 853.

Osteotomy in rickets, 237.

Ostitis, primary, followed by joint disease, 838

;

simulated by scurvy, 214.

Otitis, acute, 879 ; etiology, 879 ; lesions, 879
;

catarrhal form, 880; phlegmonous form. 880;

symptoms, 880 ; local appearances, 882 ; diag-

nosis, 882 ;
prognosis, 882 ; complications and

sequelae, 882; treatment, 884; cerebral ab-

scess in 725. 883 ; thrombosis of lateral sinus

in, 883 ; facial paralysis in, 884 ; labyrinth in,

884 : mastoid disease in, 883 ; meningitis in,

883 ; chronic, in late syphilis, 1064 ; reflex

cough from, 472 ; frequent attacks of, with

adenoids, 264; in influenza, 1071 ; in scarlet

fever, 900 ; in syphilis, 1057 ; in typhoid

fever, 1013; adenitis complicating, 821.

Overlying, causing death by asphyxia, 42.

Oxyuris vermicularis (see Worms, Intestinal),

400.

Ozaena in late syphilis, 1064 (see Ehinitis,

Atrophic), 435 ; syphilitic, 436.

Pachymeningitis, acute, 703 ; chronic (interna),

703 : symptoms, 704 ; treatment, 705 ; syphi-

litic, 1057 ; meningeal haemorrhage from, 746;
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haemorrhagic, 703
;
pseudo - membranous,

703.

Pack, cold, 47 ; hot, 54 ; mustard, 52.

Palate, cleft, 238 ; deformities of, stigmata of

degeneration, 757 ; diphtheritic paralysis of,

790 ; hard, ulceration of, 250 ; in late syphilis,

10(54 ; soft, lesions of, in hereditary syphilis,

436.

Pancreas, ferments of, 281 ; syphilis of, 1057

;

tuberculosis of, 1032.

Paralysis, a.scending, 781 ; atrophic (see Paral-

ysis, Infantile, Spinal), 770 ; birth, 105,

741 ; atrophy and sclerosis following, 742

;

meningo-encephalitis, 741 ; secondary degen-

erations following, 742 ; symptoms, 742 ; diph-

theritic, 790 ; frequency, 790 ; time of occur-

rence, 790 ; extent and distribution, 790 ;

symptoms, 790 ; treatment, 792 ; Erb's, 1 10 ;

facial, 108, 792 ; etiology, 793
;
prognosis, 793

;

diagnosis and treatment, 794 ; in acute otitis,

884 ; hysterical, 688 ; in compression-myeli-

tis, 769 ; in multiple neuritis, 787 ; in myelitis,

767 ; Landry's, 781 ; of face in newly born,

108 ; of the upper extremity in newly born,

109
;
peripheral, 105 (see also Neuritis, Mul-

tiple), 785 ;
post-diphtheritic, 962

;
pseudo-

hypertrophic, 783 ; simulated by scurvy, 214.

Paralysis, infantile cerebral, 105, 740 ; acute ac-

quired, 745 ; biith, 741 ; of intra-uterine origin,

740 ; varieties and symptoms, 740, 742, 747

;

prognosis, 748; diagnosis, 749; treatment,

749.

Paralysis, infantile spinal, 770; etiology, 771

;

symptoms, 772 ; course, 773 ; diagnosis, 776
;

from transverse myelitis, 776 ; from mul-

tiple neuritis, 776 ; from cerebral palsy, 776

;

distribution of primary paralysis, 773 ; elec-

trical reactions, 774, 777 ; residual paralysis

and deformity, 774 ; prognosis, 777 ; treat-

ment, 777 ; mechanical, 778.

Paraplegia, Pott's (see Myelitis, Compression),

763 ; spastic, 740.

Paregoric, dosage of, 51.

Parotitis, epidemic (see Mumps), 947.

Paste, mustard, 52.

Pasteurized milk, 145.

Pathology, general considerations of, 38.

Pavor nocturnus, 694.

Peliosis rheumatica, 815.

Pelvis, deformities of, in rickets, 227.

Pemphigus, gangrenosa, 872 ; syphilitic, 1058
;

in newly born, 92.

Pepsin in stomach secretion, 280.

Peptonized milk, preparation of, 148
;
partially,

148 ; completely, 148.

Pericarditis, 569; etiology, 569; acute, in bron-

cho-pneumonia, 506 ;. chronic, with adhe-

sions, 573; diagnosis, 572 ; dry, 570; external,

570 ; in newly born, 82 ; in rheumatism, 1087
;

mediastinal, 570; prognosis, 572; purulent,

570 ; sero-librinous, 570 ; symptoms, 571 ;

treatment, 573; tuberculous, 570; with effu-

sion, 570 ; with effusion of blood, 570 ; with

lobar pneumonia, 517 ; with pleuro-pneu-

monia, 532 ; with transudation of serum, 569.

Pericardium, congenital absence ot, 565 ; tuber-

culosis of, 1031.

Perinephritis, 631 ; etiology, 631 ; symptoms,

632; diagnosis, 633; diagnosis from hip dis-

ease, 633 ; diagnosis from psoas ab.scess, 633

;

prognosis, 633 ; treatment, 634 ; acute perito-

nitis complicating, 416.

Peritonaeum, diseases of, 415; haemorrhage into,

in newly-born, 97 ; in tuberculosis, 1032.

Peritonitis, acute, 415; etiology, 415; lesions,

416; fibrinous, 416; serous, 416; purulent,

417; symptoms, 417; prognosis, 418; treat-

ment, 41 S ; chronic, non-tuberculous, 419

;

with ascites, 419; fretal, cause of malforma-

tions, 307 ; in intussusception, 385 ; in newly-

born, 81 ; in perforative appendicitis, 391

;

pelvic, from gonorrhoea, 643 ; tuberculous,

420 ; miliary, with general tuberculosis, 421

;

miliary, with ascites, 421 ; fibrous form, 422

;

ulcerative form, 423 ; with tuberculous mesen-

teric glands, 424; diagnosis, 424; from cir-

rhosis of liver, 424 ; from chronic peritonitis,

424; prognosis, 425; treatment, 425; lapa-

rotomy in, 425; with intestinal ulcers, 361;

with lobar pneumonia, 517.

Perityphlitis (see Appendicitis), 389.

Perleche, 240.

Perspiration (see Sweating), 858.

Pertussis, 936 ; broncho-pneumonia in, 503, 940;

complications, 940 ; convulsions in, 941 ; diag-

nosis, 942 ; etiology, 936 ; htemorrhages in,

940 ; incubation, 937 ; infective period, 937

;

lesions, 937 ; nervous system in, 941 ;
paraly-

sis in, 940 ;
predisposition to, 936 ;

prognosis,

943
;
prophylaxis, 943 ; respiratory system in,

940 ; symptoms, 938 ; catarrhal stage, 938

;

spasmodic Ptage, 938; declining stage, 940;

treatment, 944; general, 944; local, 944; in-

ternal, 945.

Peyer's patches, in typhoid fever, 1009 ; swol-

len, in acute ileo-colitis, 340 ; tuberculosis of,

361 ; ulceration of, in ileo-colitis, 342.

Pharyngitis, acute, 256 ; etiology, 256 ; lesions,

257 ; diagnosis, 257 ; treatment, 257 ; uvulitis

in, 258 ; chronic catarrhal, syphilitic, 1057.

Pharynx, diseases of, 256 ; adenoid vegetations

of vault, 263, 431 ; with adenitis, 823 ; diph-

theria of, 958 ; diphtheritic paralysis of, 791

;

lesions of, in hereditary syphilis, 436 ;
pseu-



1110 INDEX.

do-diphtheria of, 1003 ; reflex cough from,

472 ; retro-pharyngeal abscess, 260 ; syphi-

litic ulceration of, 1057 ; syringing of, 57.

Phimosis, 635 ; reflex phenomena from, 636.

Phlebitis, of dural sinuses, 724.

Phosphorus in rickets, 235.

Photophobia, in influenza, 1070 ; in measles,

913 ; in tuberculous meningitis, 717.

Phthisis, chronic, 1027, 1047.

Physical examination of the child, 35 ; order to

be adopted in, 38 ;
questions to be investi-

gated, 38.

Pia mater, diseases of (see Meningitis), 706.

Pick's paste, 870.

Pigeon- breast in adenoids, 265.

Pinworms (see Wokms, Intestinal), 400
;
proc-

titis from, 404.

Pityria.sis of tongue, 240.

Plasmodium malarite, 1075.

Pleura, eff'usion into, in acute nephritis, 616

;

tuberculosis of, 1023, 1030.

Pleurisy, 543 ; dry, 544 ; lesions, 544 ; symp-

toms, 545 ; treatment, 545 ; in acute broncho-

pneumonia, 492 ;
purulent (see Empyema)

548 ; tuberculous, dry form, 544 ; with lobar

pneumonia, 526 ; with serous effusion, 545

;

lesions, 545 ; symptoms, 546
;
physical signs,

546 ; diagnosis, 547
;

prognosis, 547 ; treat-

ment, 547.

Pleuro-pneumonia, 531 ; lesions, 532 ; symp-

toms, 532
;

prognosis, 533 ; diagnosis, 533 '

treatment, 533 ;
pericarditis in, 569, 571.

Pneumococcus, in broncho-pneumonia, 482

;

lobar pneumonia, 515 ; peritonitis, 416 ; diph-

theria, 955, 969 ; empyema, 548 ; epidemic

meningitis, 706 ; malignant endocarditis, 578.

Pneumonia, 477; anatomical varieties and classi-

fication of, 477 ; broncho- (see Broncho-

pneumonia, Acute), 481 ; catarrhal (see

Bkoncho-pneumonia, Acute), 481 ; chronic

interstitial (see Broncho-pneumonia, Chron-

ic), 534 ; in newly born, 81 ; in typhoid fever,

1013 ; mixed forms, frequency of, 478 ; sources

of infection, 480 ; varieties, classification, 480

;

hypostatic, 534; in marasmus, 205; lob-

ular (see Broncho-pneumonia, Acute), 481

;

pleuro- ("see Pleuro-pneumonia), 531 ; syphi-

litic, 1056 ; tuberculous, 1025 (see also Tu-

berculosis, Pneumonia) ; course, duration,

termination, 1044 ; diagnosis, 1044 ; physical

signs, 1043 ; chronic, 1042.

Pneumonia, lobar, 514 ; etiology, 514 ; age,

514 ;
previous condition, 515 ;

previous dis-

ease, 515; season, 514; sex, 514; crisis, day

of, 522 ; frequency of, 521 ; complicating in-

fluenza, 1072 : complications, 526 ; course, 517

;

abortive, 518 ; cerebral, 518 ; prolonged, 518;

short, 518 ; typical, 517 ; diagnosis, 527 ; from

scarlet fever, 528 ; from tonsillitis, 528 ; from

gastro-enteritis, 528 ; from malaria, 528 ; from

cerebro-spinal meningitis, 528 ; from menin-

gitis, 529 ; from empyema, 529 ; from pleu-

ritic ett'usion, 529 ; from broncho-pneumonia,

527 ; lesions, 515 ; seat of, 515 ; stages of, 516 ;

variations in, 516 ; in other organs, 517; lysis,

frequency of, 521
;

pathological differentia-

tion from broncho-pneumonia, 478 ;
physical

signs, 523 ; charts of, 525 ; in exceptional cases,

524
;
prognosis, 529 ; relative frequency of,

479 ; symptoms, 517 ; cerebral, 522 ; convul-

sions, 523; cough, 519 ; expectoration, 519;

nervous, 522; onset, 519; pain, 519; respiration,

519; temperature, 520 ; termination, 526 ; treat-

ment, 530.

Pneumothorax in pulmonary tuberculosis, 1024.

Pock, in vaccinia, 933 ; in varicella, 930.

Poisons, gastritis from, 295, 296.

Poisoning, stomach-washing in, 62.

Poliencephalitis, acute, causing cerebral paraly-

sis, 746.

Poliomyelitis, acute (see Paralysis, Infantile

Spinal), 770.

Polydactyly, stigma of degeneration, 757.

Polydipsia in diabetes, insipidus, 604 ; mellitus,

1091.

Polypi, nasal, 432 ; rectal, 432.

Polyuria, 604; hysterical, 688; in diabetes insi-

pidus, 605 ; mellitus, 1091.

Porencephalus, 703.

Pot-belly in rickets, 229.

Pott's disease (see Spine, Caries of), 838 ; cervi-

cal, causing torticollis, 684 ; reflex cough in,

473.

Poultices, u.se and preparation of, 53.

Powders for skin, 4.

Praecordia, bulging of, 560, 584.

Pregnancy, effect on woman's milk, 134, 137!

effect on nursing child, 168.

Prematurity, cause of marasmus, 204.

Prepuce, adherent, 635.

Prickly heat, 861.

Proctitis, 404 ; etiology, 404 ; varieties, 405 ; ca-

tarrhal, 405; membranous, 405; ulcerative,

405 ; symptoms, 406 ; treatment, 406.

Prognosis, general consideration of, 40.

Progressive muscular atrophy, hand type, 782;

peroneal type, 783.

Prolapsus ani (see also Kectum, Prolapse of;,

402 ; from proctitis, 405 ; in ileo-colitis, 346

;

in membranous ileo-colitis, 350.

Prophylaxis, general consideration of, 44.

Proteids, determination of, in milk, 133 ; func-

tion in diet, 123 ; in the faeces, 283 ; of woman's

milk, 130; percentages of, in modiflcation of
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cow's milk, 171, 179 ; in feeding difficult cases,

181 : vegetable, 124.

Pseudo-diphtheria, 951, 1002; bacillus, 978;

broncho-pneumonia in, 1005 ; communica-

bility, 1003 ; diagnosis, 100(5 ; from diphthe-

ria, '974 ; etiology, 1002 ; frequency, 1002 ; in

measles, 1004; in scarlet fever, 1004; lesions,

1003; membranous gastritis with, 294; mor-

tality, 1007
;

prognosis, 1006
;

prophylaxis,

1007 ;
quarantine in, 1007 ; streptococcus in,

1002;.symptoms, 1004; primary cases, 1004;

secondary cases, 1004 ; treatment, 1007.

Pseudo-hypertrophic paralysis, 783.

Pseudo-muscular hypertrophy, 783.

Pseudo-paralysis in rickets, 229 ; in scurvy,

210, 214; in syphilis, 853, 1061.

Psoas abscess in spinal caries, 842.

Psoriasis of tongue, 240.

Puberty, delayed, stigma of degeneration, 758

;

in cretins, 754 ; in syphilis, 1065 ; effect of, on

heart in valvular disease, 581, 586; retlex

cough of, 473.

Pulse, examination of, S3 ; in early life, 559.

Purpura, 809; arthritic, 815; blood in, 812;

fulmmans, 814; gangrenous, 815; haematem-

esis in, 315 ; hsemorrhagica, 809, 813 ; He-

noch's, 814; primary, 811 ; lesions, 811; pa-

thology, 812; clinical types, 813; diagnosis,

815; prognosis, 816; treatment, 816; rheu-

matica, 815, 1089 ; simplex, 809, 813 ; simulat-

ing scurvy, 214 ; symptomatic, 810 ; cachectic,

810; infectious, 810; neurotic, 811 ; mechan-

ical, 810 ; toxic, 810.

Pyaemia, in newly born, 79 ; of bone (see Ar-
thritis, Acute), 835.

Pyelitis, 627 ; etiology, 627 ; lesions, 627 ; symp-
toms, 628 ; treatment, 629.

Pyelo-nephritis, 608, 627.

Pylephlebitis, 410 ; cause of hepatic abscess, 410.

Pylorus, atresia of, 284 ; stenosis, dilated stom-

ach in, 303.

Pyogenic diseases, acute, in newly born, 79

;

clinical varieties, 80 ; distribution of lesions,

83
;
general symptoms, 84 ;

prophylaxis, 84

;

prognosis, 85 ; treatment, 85.

Pyo-nephrosis following pyelitis, 627.

Pyo-pneumothorax in pulmonary tuberculosis,

1024.

Pyo-salpinx from gonorrhoeal vaginitis, 643.

Pyuria, 600 ; in pyelitis, 628.

Quartan intermittent fever, 1078.

Quincke's lumbar puncture, 713.

Quinine, dosage, 1083; methods of administra-

tion, 1082; scarlatiniform rash, 905.

Quinsy, 270.

Quotidian intermittent fever, 1078.

Kace, influence of, upon rickets, 216.

Rachitis (see Rickets), 215.

Reaction of degeneration, in Erb's paralysis,

111 ; in facial paralysis, 109, 793 ; in infantile

spinal paralysis, 774, 777 ; in multiple neu-

ritis, 789.

Rectal injections, astringent, 353; tannic acid,

353; hamamelis, 353; nitrate of silver, 353;

in acute ileo-colitis, 353 ; opium in, 353

;

saline, 353.

Rectum, diseases of, 402; administration of

drugs by, 65 ; atresia of, 307 ; congenital ob-

struction of, 115; enemata, 65 ; feeding by, 65;

haemorrhage from ulcers of, 406 ; inflamma-

tion of (see Proctitis), 404; malformations

of, 307
;

prolapse of, 402 ; etiology, 402

;

symptoms, 402 ; treatment, 402 ; ulcers of,

4£15.

Red gum (see Miliaria Rubra), 860.

Regurgitation of food, causes of, in young in-

fants, 179 ; nasal, in diphtheria, 791, 966, 975.

Remittent fever, malarial, 1078.

Renal calculi, 630 ; renal colic, 630.

Rennet, ferment in digestion, 280.

Respiration, artificial, methods of, 70 ; Cheyne-

Stokes, in meningitis, acute, 711 ; in menin-

gitis, tuberculous, 718; noisy, at night with

adenoids, 264; paralysis of, in diphtheria,

791 ; rapidity and characteristics, 460.

Respiratory system, diseases of, 428.

Restlessness at night in rickets, 223.

Rheumatism, 1085; etiology, 1085; symptoms,

1086
; general and articular manifestations,

1086 ; cardiac, 1087 ; diagnosis, 1089 ; progno-

sis, 1089 ; treatment, 1090 : chorea in, 674,

1088 ; endocarditis in, 576, 1087 ; erythema,

1089; purpura, 815, 1089; scarlatinal, 902;

simulated by scurvy, 214; subcutaneous

tendinous nodules, 1088; tonsillitis, 269,

1088 ; torticollis, 684, 1087.

Rhinitis, chronic, 432 ; simple, 432 ; hypertro-

phic, 434; atrophic, 435; syphilitic, 435;

pseudo - membranous, 437; hypertrophic,

cause of asthma, 474.

Rhino-pharyngitis, acute, 428 ; in influenza,

1071 ; with adenoids, 263.

Rhino-pharynx, diphtheria of, 958 ; reflex

cough from, 472; simple catarrh of, in acute

otitis, 880.

Ribemont's laryngeal tube, 71.

Ribs, beading of, early symptoms in rickets,

223 ; resection of, in empyema, 556.

Rice water, 155.

Rickets, 215; etiology, 215; diet, 215; hygiene,

216; race, 216; pathology, 217; lesions. 218;

microscopical, 222 ; visceral, 222 ; symptoms,

222; in early stages, 223; course and tormina-
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tion, 231 ; acute, f?32 ; (see also Scorbctcs),

210 ; congenital, 232 ; constipation in, 373 ;

convulsions in, 653 ; diagnosis, 232 ; from

hydrocephalus, 232 ; from true paralysis, 232 ;

from syphilis, 233 ; from scurvy, 214, 233

;

prognosis, 233 ; prophylaxis, 233 ; treatment,

234 ; of deformities, 235 ; dilatation of stomach

in, 303 ; late, 232 ; spleen in, 833.

Ridge's food, 156.

Ringworm of scalp, 877.

Robinson's patent barley, 156.

Rotary spasm of head, 681.

Rotheln (see Rubella), 926.

Round worms (see Worms. Intestinal), 398.

Rubella, 926 ; complications and sequelae, 928 ;

desquamation, 928 ; diagnosis, 928 ; eruption,

927; etiology, 927 ; incubation, 927; invasion,

927 ;
post-cervical glands, 928 ; prognosis,

928 ; symptoms, 927 ; treatment, 929.

Rubeola (see Measles), 910.

Saccharomyces albicans in thrush, 251.

Saint Vitus's dance (see Chokea), 673.

Saline solution, as rectal injection, 353 ; subcu-

taneous injection of. in cholera infantum, 336

;

in acute inanition, 196.

Saliva, 279.

Salivation, avoidance of, in calomel fumiga-

tions, 448 ; in mumps, 948 ; in ulcerative

stomatitis, 248.

Salts, inorganic, in modification of cow's milk,

172; mineral, function of, in diet, 126; of

cow's milk; 14; of woman's milk, 131.

Sarcoma, of brain, 728 ; of kidney, 624 ; of spi-

nal cord, 778.

Scabies, 875.

Scalp, pustular eczema of, 865 ; ringworm of,

877 ; seborrhoea of, 862.

Scapula, angel-wing deformity of, 776.

Scarlatina (see Scarlet Fever), 888; anginosa,

1004.

Scarlatiniform erythema, causes of, 905.

Scarlet fever, 888 ; adenitis following, 820 ; al-

buminuria in, 901 ; angina in, 899 ; membra-

nous, 899 ;
gangrenous, 900 ; cellulitis of neck

in, 900; complications and sequelae, 899; des-

quamation, 892; diagnosis, 904; diphtheria

in, 899 ; disinfection after, 906 ; duration of

infective period, 890; eruption, 891 ; etiology,

888 ;
gangrene in, 903 ; heart in, 903 ; incu-

bation of, 889 ; invasion, 891 ;
joints in, 901

;

kidneys in, 901 ; lesions, 891 ; lungs in, 902

;

lymph nodes in, 900 ; mode of infection, 889
;

mortality in, 905 ; myocarditis in, 588 ; other

infectious diseases with. 903 ; otitis in 879,

900 ;
predisposition to, 888

;
prognosis, 905

;

prophylaxis, 906 ;
pseudo-diphtheria in, 899,

1004; quarantine in, 906; relapses, recur-

rences, and second attacks, 898 : symptoms,
891 ; mild cases, 893 ; moderate cases, 894

;

severe cases, 895 ; malignant or cerebral cases,

897 ; surgical. 897 ; throat in, 899 ; treatment,

908.

Schultze's method of inducing artificial respira-

tion, 70.

Sclerema, 116 ; in cholera infantum, 335.

Scorbutus, 209; etiology, 210: symptoms, 211
;

lesions, 212; diagnosis, 214; prognosis, 214;

treatment, dietetic, in,'215; ulcerative stoma-

titis in, 248.

Scrofula (see Adenitis, Tubebculods), 824;

(see Tuberculosis).

Scurvy (see Scorbutus), 209.

Seborrhoea, 862.

Seborrhoeic eczema, 865.

Seller's alkaline solution, 56.

Senses, special, development of, 25.

Sepsis in newly bom, 79.

Septum nasi, ulcer of, with haemorrhage, 439.

Serous membranes, frequency of disease, 38.

Serum diagnosis of typhoid fever, 1014.

Serum-therapy of diphtheria, 988.

Sewer-gas, intiuence on sore throat, 1003.

Shock in intussusception, 384.

Shower bath, 55.

Sight, when developed, 25.

Sigmoid flexure, length, 281.

Singultus, 682.

Sinuses of dura mater, thrombosis of, 723 ; lat-

eral, in otitis, 883.

Skin, diseases of, 858 ; anomalies of, as stig-

mata of degeneration, 757 ; of newly born,

858 ; care of, in newly bom, 4.

Skull, asymmetry of, in birth paralysis, 745

;

sutures, separation of, in hydrocephalus, 737 ;

syphilitic nodes on, 856.

Sleep, disorders of, 692; disturbed, 7, 692; from

insufficient food, 163; with hypertrophy of

tonsils, 272; in intestinal indigestion, 366 ; in

rickets, 223 ; with adenoids, 264 ; excessive,

695; inspection during, 32; proper periods

of, 6.

Sleeplessness, 692.

Smallpox, protection against (see Vaccina-

tion), 931.

Smegma, 635, 638.

Smell, sense of, when developed, 27.

Snoring, with adenoids, 264 ; hypertrophied

tonsils, 272.

Snufles, syphilitic, 435, 1059.

Spasm, carpo-pedal (see Tetany), 668; habit,

679 ; nodding, of the head, 681 ; rotary, of the

head, 681.

Speech, disorders of, 690 ; when acquired, 27.
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Spiua bifida, 759 ; varieties, 760 ; symptoms,

762; prognosis, 764; diagnosis, 764; treat-

ment, 764; with congenital hydrocephalus,

736.

Spina ventosa (see Osteo-myelitis, Tubercc-

Lous), 849.

Spinal cord (see Cord, Spinal), 759.

Spine, angular curvature of, in caries, 841

;

caries of, 838 ; symptoms, 839 ; cervical, 839

;

dorsal, 840; lumbar, 840; physical examina-

tion, 841 ; course, 841
;
prognosis, 842 ; diag-

nosis, 843 ; treatment, 843 ; abscesses in, 842

;

causing compression of cord, 769 ; curvature

of, in hip disease, 846 ; hysterical affections

of, 686 ; in rickets, 225 ; lateral deviation of,

843 ; Pott's disease of (see Spine, Caries of),

838.

Spleen, diseases of, 832 ; amyloid degeneration

of, 834 ; displacement of, 37 , enlargement of,

837 ; in acute disease, 833 ; in chronic cardiac

disease, 582 ; in chronic disease, 833 ; in cirrho-

sis of liver, 412 ; in leucaemia, 806 ; in malaria,

1079 ; in pseudo-leucsemic anaemia, 801 ; in

rickets, 222 ; in simple anaemia, 798 ; in ty-

phoid fever, 1010 ; with amyloid liver, 413

;

in diphtheria, 961 ; in hereditary syphilis,

1056 ; in late syphilis, 1065 ; in tuberculosis,

1041 ; new growths and tumours of, 834 ;
posi-

tion and methods of examination, 832 ; weight,

832.

Sponge bath, cold, 55.

Sponging, cold, 47.

Spotted fever (see Meningitis, Acute), 712.

Spray, nasal, 55 ; steam, 59.

Sprue (see Thrush), 250.

Spurious hydrocephalus, 334.

Stammering, 691.

Staphylococcus, in pseudo-diphtheria, 1002 ; in

furunculosis, 871 ; in acute broncho-pneu-

monia, 482; in diphtheria, 960; in empyema,
549.

Starch, in the faeces, test for, 284 ; objections to,

as food of young infants, 125.

Stenosis, laryngeal, in aciite catarrhal laryn-

gitis, 442 ; in membranous laryngitis, 446 ; in

syphilitic, 457; of pylorus, dilated stomach
in, 303.

Stercoraceous vomiting, in appendicitis, 392 ; in-

intussusception, 382.

Sterilization of milk, 143; changes produced

by, 144; at 212° F., 144; at low temperature,

145 ; indications for, 147.

Sterno-mastoid, haetnatonia of, 94; spasm of

(see Torticollis).

Stigmata of degeneration, 757.

Stimulants, alcoholic, 49 ; indications, 49 !

contra-indications, 49 ; administration, 49.

Stomach, diseases of, 278 ; absorption from, 281

;

bacteria of, 281 ; capacity of, 279; congestion

of, in acute gastro-enteric infection, 320 ; de-

velopment of, 279 ; digestion in, 279 ; dura-

tion of, 280; dilatation of, 302; in chronic

gastric indigestion, 299 ; in rickets, 229 ; haem-

orrhage from, 305 ; in newly born, 103 ; in

scurvy, 214 ; inflammation of (see Gastritis),

293 ; malformations and malpositions of, 284

;

round ulcer of, in chlorosis, 800 ; thrush in,

252, tuberculosis of, 1032 ; ulcer of, 304 ; in

newly born, 304 ; from follicular gastritis,

304; tuberculous, 304; round, perforating,

304 ; symptoms, 305 ; treatment, 305.

Stomach-washing, in acute gastritis, 296; in

acute indigestion, 292 ; in chronic indiges-

tion, 300 ; in gastro-intestinal infection, 328

;

method, 60 ; indications for, 61.

Stomatitis, aphthous (see Herpetic Stomatitis),

246 ; catarrhal, 245 ; etiology, 245 ; lesions, 245

;

symptoms, 245 ; treatment, 246 ; in measles,

920; diphtheritic, 253, 959; follicular (see

(Herpetic Stomatitis), 246; gangrenous, 254;

etiology, 254 ; lesions, 254 ; symptoms, 254

;

treatment, 256; gonorrhceal, 253; treatment,

253 ; herpetic, 246 ; etiology, 246 ; lesions, 247
;

symptoms, 247 ; treatment, 248 ; parasitic (see

Thrush), 250 ; syphilitic, 253 ; ulcerative,

248 ; etiology, 248 ; lesions, 248 ; symptoms,

248; treatment, 249; vesicular (see Herpet-

ic Stomatitis), 246.

Stone, in the kidney, 630; in the bladder, 650.

Stools, blood in, from ulcer of stomach, 304; in

catarrhal ileo-colitis, 346, 347 ; in membra-
nous ileo-colitis, 350 ; in intussusception, 382,

383; in purpura, 813; fat in, test for, 314;

green, explanation of, 314 ; in acute intestinal

indigestion, 314; in cholera infantum, 333;

in gastro-duodenitis, 297 ; in intestinal indi-

gestion, chronic, 364, 367 ; in simple gastro-

enteric infection, 321 ; indication of improper

feeding, 163 ; mucasin, in malnutrition, 200;

undigested casein in, in chronic gastric indi-

gestion, 299.

Strabismus, in acute meningitis, 711 ; stigma of

degeneration, 757; with tumour of crura

cerebri, 731.

Streptococcus, antitoxfne, 1007; pyogenes, in

acute broncho-pneumonia, 482 ; in complica-

tions of scarlet fever, 899 : in dermatitis gan-

grenosa, 873 ; in diphtheria, 955, 960, 969 ; in

empyema, 548 ; in peritonitis, acute, 416 ; in

pseudo-diphtheria, 1002 ; in scarlet fever, 888.

Stridor, in catarrhal spasm of larynx, 440 ; in

acute catarrhal laryngitis, 443.

Strophulus (see Miliaria Kubra), 860; (see

Urticaria), 874.
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Struma (see Tuberculosis).

Strychnine in acute broncho-pneumonia, 510.

Stupe, turpentine, 52.

Stuttering, 691.

Subcutaneous tendinous nodules in rheuma-

tism, 1088.

Sucking, 278 ; as a bad habit, 695.

Sudamina, 860.

Sudden death, chief causes of, 42.

Sugar, cane, derivatives in digestion, 281 ; sub-

stitute for milk-sugar, 125, 183; milk, deter-

mination of, 133 ; in feeding difficult cases,

181
;
percentage of, in woman's milk, 131

;

milk, derivatives in digestion, 281 ;
percent-

ages of in modification of cow's milk, 171

;

solutions, rules for making 175; stools in

difficult digestion of, 365 ; symptoms of de-

ficiency of, in food, 179 ; symptoms of excess

of, in food, 179.

Summer diarrhoea, 316.

Suppositories, in chronic constipation, 376

;

medicated, 376 ;
proctitis from long use of.

Suprarenal capsules, in syphilis, 1057; tuber-

culosis, 1032 ; hiEmorrhage into, 98.

Sutures, closures of, 22
;
premature ossification,

23; separation of, in hydrocephalus. 737.

Sweating, in infants, 858 ; of head in rickets,

223 ; in tuberculosis, 1040.

Symptomatology, general considerations, 31.

Syndactyly, stigma of degeneration, 757.

Synovitis, acute purulent (see Arthritis"',

Acute), 835 ; scarlatinal, 902.

Syphilis, 1052 ; acute epiphysitis in, 851 ; symp-

toms, 852 ; diagnosis, 853 ; treatment, 853
;

acute osteo-myelitis in, 852 ; bone lesions in,

851; chronic osteo-periostitis in. 853 ; lesions,

854; symptoms, 856; diagnosis, 856; treat-

ment. 857 ; dactylitis in, 857 ; of larynx, 457
;

pseudo-paralysis in, 853 ; spleen in, 833 : ac-

quired, 1052; symptoms, 1053.

Syphilis, hereditary, 1053 ; adenitis in, 823 ;

bones, 1055 ; CoUes's law, 1054; coryza, 1059
;

diagnosis, 1065 ; eruption, 1060 ; etiology,

1053 ; evidences of, in fcetus, 1058 ; fissures

and mucous patches, 1060; genito-urinary

organs, 1057 ; haemorrhages, 1061 ; lesions,

1055; liver, 1055; nails, 1061 ; nervous sys-

tem, 1057 : nose, 1056 ; organs of special sense,

1057; prognosis, 1065; prophylaxis, 1066
;

pseudo-paralysis, 1061 ; rhinitis of, 435

;

spleen, 1056 ; symptoms, 1058 ; at birth, 1058
;

date of appearance, 1059 ; constitutional,

1059; local, 1059; treatment, 1067; local,

1069; late hereditary, 1062; bones, 1063;

skin, 1064 ; spleen, 1065 ; teeth, 1062 ; tertiary,

chronic laryngitis in, 457 ; intubation, 458.

Syringe, nasal, 56 ; for antitoxine, 990.

Syringo-myelia, 779.

Syringo-rayelocele, 761.

Tache cerehrale in tuberculous meningitis, 718.

Tachycardia, 590.

Taenia, cucumerina or elliptica, 396 ; flava

punctata, 397 ; nana, 397 ; saginata or medio-

canellata, 396 ; solium, 396.

Tannic acid as rectal injection, 353.

Tapeworms, 395.

Tar ointment in eczema, 870.

Taste, when developed, 27.

Teeth, 27; eruption of first set, 28; permanent

set, 29 ;
presence at birth, 28 ; care of, 3 ; de-

cayed, cause of adenitis, 823 ; delayed, in

rickets, 230; grinding of, in intestinal in-

digestion, 366 ; Hutchinson's, in syphilis,

1062.

Teething, reflex symptoms from, 243.

Temperature, at birth, 35 ; best taken in rec-

tum, 35 ; in childhood, 35 ; subnormal, 36

;

raised by artificial heat, 36 ; variations of, in

health, 36 ;
general consideration of, 46 ; of

nursery, 9.

Tenesmus, from proctitis, 405 ; in intussuscep-

tion. 384 ; in membranous ileo-colitis, 350

;

treatment of, 353.

Tent for inhalation and vapourization, 58.

Tertian intermittent fever, 1078.

Testicle, retraction of, with renal calculus. 630 ;

syphilis of, 1057 ; tuberculosis of, 1032 ; un-

descended, 637.

Tetanus, in the newly born, 87 ; lesions, 88

;

symptoms, 88; prognosis, 89; prophylaxis,

89 ; treatment, 89 ; antitoxine in, 90.

Tetany, 668; etiology, 668; pathology, 669;

symptoms, 669 ; duration, 669 ; diagnosis,

670 ;
prognosis, 671 ; treatment, 671 ; in rick-

ets, 231 ; Trou-sseau's symptom in, 669.

Therapeutics, general consideration of, 45.

Thirst, in diabetes insipidus, 605 ; mellitus,

1091 ; in hot weather, 324.

Thomsen's disease, 682.

Thoracoplasty, 557.

Thorax, description of, 459 ; measurements of,

20, 24 ; causes of deformity, 24.

Threadworms (see Worms, Intestinal), 400.

Throat, diseases of (see Pharynx and Ton-

sils) ; importance of inspection of, 37.

Thrombosis, 593 ; cachectic, of dural sinuses,

723 ; in diphtheria, 961, 971 ; in infectious dis-

eases, 593 ; inflammatory, of dural sinuses,

724 ; of internal jugular vein, 593 : of lateral

sinus in acute otitis, 883 ; of sinuses of dura

mater, 723 ; of the aorta, 593 ; of the vena

cava, 593 ; septic, of dural sinuses, 724.
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Thrush, 250 ; etiology, 250 ; lesions, 251 ; symp-

toms, 252 ; treatment, 252.

Thymus, abscess of, syphilitic, 1057 ; dulness

due to, 461 ; enlargement of, causing convul-

sions, 43 ; tuberculosis of, 1032.

Thyroid extract in cretinism, 755.

Thyroid gland, congenital, absence of, in cre-

tinism, 752.

Tibia, deformities of, in rickets, 228 ; enlarged

epiphysis in rickets, 218; sabre-blade de-

formity in syphilis, 854.

Tinea tonsurans, 877 ; treatment, 878.

Toes, clubbing of, in congenital heart disease,

56(j.

Tongue, diseases of, 240 ; bitid, 239 ; congenital

hypertrophy of, 239; epithelial desquama-

tion of, 240
;
geographical, 241 ; inflamma-

tion of, 241 ; malformations of, 239 ; ulcer of

frenum, 242.

Tongue-sucking, 698.

Tongue-swallowing, 242.

Tongue-tie, 239.

Tonics, 50.

Tonsils, diseases of, 268 ; anatomy of, 268

:

chronic hypertrophy of, 272; etiology, 272;

symptoms, 272 ; treatment, 273 ; diphtheria

of, 958, 964 ; hypertrophy of, cause of asthma,

474 ; hypertrophy of, in rickets, 230 ; removal

advised in tuberculous adenitis, 830 ; with

adenitis. 823 ;
pseudo-diphtheria of, 1003

;

membrane upon, in scarlet fever, 891.

Tonsillitis, acute catarrhal, 268 ; croupous (see

Pseudo-Diphtheria), 1002 ; follicular, 269
;

etiology, 269 ; lesions, 269 ; symptoms, 269
;

diagnosis, 270 ; treatment, 270 ; in rheuma-

tism, 1088
;
phlegmonous, 270 ; etiology, 270 ;

symptoms, 271 ; treatment, 271 ; acute otitis

in, 879.

Tonsillotomy, 273.

Torticollis, 683 ; etiology, 683
;
prognosis, 684

;

treatment, 685 ; congenital, 684 ; from cer-

vical Pott's disease, 684, 840 ; from hsema-

toma of sterno-mastoid, 94 ; hysterical, 687 ;

in phlegmonous tonsillitis, 271 ; in retro-

pharyngeal abscess, 260 ; malarial, 684, 1079
;

rheumatic, 684, 1087 ; spasmodic, 683.

Touch, when developed, 26.

Toxaemia, in intestinal indigestion, chronic,

365 ; vomiting in, 286 ; in acute gastric indi-

gestion, 291.

Toxines, of diphtheria, 956.

Trachea, diphtheria of, 959.

Tracheotomy, for foreign body in larynx, 459
;

in membranous laryngitis, statistics of, 449,

999 ; in retro-ojsophageal abscess, 278.

Trismus, in tetanus, 87.

Trypsin, 281.

Tubercle bacilli (see Bacillcs of Tubercu-

losis), 1020.

Tuberculin test in herds, 138.

Tuberculosis, 1016; age, 1017; anaemia, 1042;

bacillus of (see Bacillus or Tuberculosis),

1016; of, in milk, 145; brain, 1031; bron-

chial lymph nodes in, 1020 ; clinical forms

of, 1033 ; broncho-pneumonia, 1023, 1036
;

chronic phthisis, 1047 ; chronic pulmonary,

1027 ; congenital, 1018 ; cases resembling

marasmus, 1033 ; cases resembling a contin-

ued fever, 1034 ; cough, 1040 ; course, 1044

;

chronic, 1027, 1042 ; diagnosis from maras-

mus, 208, 1034; from typhoid, 1036; from

broncho-pneumonia, 1044; etiology, 1016;

expectoration, 1041
;
general, 1033 ; following

measles, 922 ; following pertussis, 943 ; fre-

quency, 1016 ; haemoptysis, 1041 ; incipient,

symptoms in, 1025; intestines, 360, 1032; in-

tra-uterine infection, 1018 ; kidney, 623, 1032

;

lesions, 1022 ; lesions, pulmonary, 1023
;

lesions, visceral, frequency of, 1022; liver,

1031, 1041 ; lungs, calcareous nodules in,

1027 ; caseous degeneration of, 1024 ; cavities

in, 1024, 1043; lymph nodes, bronchial, 1028,

1047 ; diagnosis, 1049
;
physical signs, 1049

mesenteric, 360, 1021 ; mode of infection, 1018

of larynx, 456 ; of lymph nodes, cervical, 824

of pancreas, 1032
;
paths of infection, 1020

pericarditis in, 571
;
physical signs, 1043

pleura in, 544, 1030
;
pleuritic pain, 1041 ;

pre-

disposing causes, 1017 ; prognosis, 1050 : pro-

phylaxis, 1050 ; spleen, 834, 1031, 1041 ; stom-

ach in, 1032 ; suprarenal capsules, 1032

;

sweating, 1040; testicle, 1032; thymus gland

in, 1032 ; treatment, 1051 ; ulcerative ap-

pendicitis in, 390 ; uro-genital organs, 1032 ;

varieties at different ages, 1032 ; wasting,

1040.

Tuberculous, adenitis, 824; meningitis. 715;

nephritis, 623 ; ostitis, 836
;
pericarditis, 570 ;

peritonitis, 420; pleurisy, 544; pneumonia,

1036.

Tumour, abdominal, in intussusception, 383

cerebral, 728 ; varieties, 728 ; location, 728

etiology, 729; symptoms, 729; general, 729

local, 730 ; diagnosis, 732 ; from cerebral ab-

scess, 733 ; from tuberculous meningitis, 733 ;

from chronic basilar meningitis, 733 ; from

chronic hydrocephalus, 733
;
prognosis, 733

;

treatment, 733 ; tuberculous, 1031 ; fatty, in

cretinism, 754 ; of spinal cord, 778 ; medi-

astinal, tuberculous lymph nodes, 1049 ; of

spleen, 834, 1065.

Tunica vaginalis, hydrocele of, 639.

Turpentine stupe, preparation of, 52.

Tympanites in acute peritonitis, 417 ; in intes-
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tinal indigestion, 366 ; in rickets, 229 ; in ty-

phoid fever, 1010.

Typhlitis (see Appendicitis), 389.

Typhoid fever, 1008 ; age, 1008 ; bacillus of, in

milk, 145 ; baths in, 1016 ; complications and

sequelae, 1013 ; bowels in, 1010 ; diagnosis,

1014; duration, 1011; eruption, 1010; etiol-

ogy, 1008; intestinal haemorrhage in, 1012;

intestinal perforation in, 1009, 1013 ; lesions,

1009; nervous symptoms, 1012; onset, 1009;

prognosis, 1015; relapses, 1012; scarlatini-

form erythema in, 905 ; spleen, enlarged in,

1010; symptoms, 1009; temperature, 1011;

treatment, 1015; ulcerative appendicitis in,

390; Widal's test in, 1014.

Ulcers, catarrhal, of intestine, 341; follicular,

of intestine, 341 ; following tuberculous ade-

nitis, 828 ; of stomach, 304 ; follicular, 294

;

tuberculous, of skin, 828, 1064; syphilitic,

1064; tuberculous, of intestine, 361, 1032;

typhoid, 1009.

Umbilical vessels, arteritis in newly born, 80

;

phlebitis in newly bom, 81 ; fistula, 112.

Umbilicus, haimorrhage from, in newly born.

102; hernia, 113; inflammation of vessels in

newly bom, 80; treatment of suppuration,

85 ; tumours of, 111.

Urachus, persistent, enuresis from, 644.

Uraemia, acute, in scarlet fever, 901 ; in acute

nephritis, 617 ; in chronic nephritis, 621.

Ureter, dilatation of, 607; supernumerary, 610.

Urethra, haemorrhage from, in newly born, 104.

Urethritis, 638; gonorrhceal, 638.

Uric acid, in anaemia, 798 ; in chorea, 677 ; in

cyclic vomiting, 289; in malnutrition, 200;

in early infancy. 595 ; infarctions, in kidney,

610 ; causing haematuria, 104.

Urine, acetone in (see Acetonckia), 603 ; ar-

rest of secretion (see Antria), 604 ; albumin

in, 595; blood in (see Hematuria), 598

" brick dust " in, 601 ; composition of, 596

daily quantity of, 594 ; diacetic acid in, 603

examination of, 37 ; hyperacidity of, in rheu-

matism, 1091 ; incontinence of, 644 ; with

adenoids, 265 ; in diabetes, 1091 ; in myelitis,

767 ; in vesical calculus, 650 ; indican in (see

Indicanuria), 602 ; in infancy and child-

hood, 594; methods of collecting, 37, 594;

microscopical examination of, 595 ;
physical

characters of, 595; pus in (see Pyuria), 600;

reaction of, 595 ; specific gravity of, 595 ; su-

gar in, 596 (see also Glycosuria), 599;

urea in, 596 ; uric acid in, 596 (see also Li-

thuria), 601.

Uro-genital organs, tuberculosis of, 1032.

Uro-genital system, diseases of, 594.

Urticaria, 874; following diphtheria antitoxine,

991 ; in influenza, 1073 ; in intestinal indi-

gestion, 367 ;
papulosa, 874 ; scarlatiniform

rash with, 905.

Uvula, bifid, 239; diphtheria of, 958; elonga-

tion of, 258 ; cause of asthma, 474 ; causing

cough, 472 ; oedema of, 258 ; inflammation of,

258.

Vaccination, 931 ; choice of virus, 932 ; meth-
ods of, 932 ; revaccination, 932.

Vaccinia, 931 ; complications and sequelae, 935

;

variations in course of, 935.

Vapourizer, 59.

Vapour bath, 54.

Varicella, 929 ; etiology, 929 ; symptoms, 929

;

complications, 930 ; diagnosis, 931
;
gangre-

nosa, 872, 930 ; incubation, 929 ;
quarantine,

931 ; treatment, 931.

Vegetables, allowed from third to sixth years,

188; forbidden from third to sixth years,

189.

Vegetations on valves in endocarditis, 578.

Vein, internal jugular, thrombosis of, 593 ; um-
bilical, 558.

Veins, abdominal, dilated in cirrhosis of liver,

412 ; in thrombosis of vena cava, 593.

Vena cava, thrombosis of, 593.

Ventricles, cardiac, relative thickness of, 560.

Vertigo, in cerebral abscess, 726 ; in cerebellar

tumour, 732; in functional disorders of heart,

590.

Vesical, calculi, 650 : spasm, 649.

Viscera, abdominal, transposition of, 308 ; fre-

quency of inflammations of, 39 ; haemorrhages

of, in newly bom, 97.

Voice, hoarse or husky, with adenoids, 264;

nasal, with hypertrophy of tonsils, 272 ; with

adenoids, 261; in diphtheritic paralysis, 791.

Volvulus, fcetal, cause of malformations, 307.

Vomiting, 285 ; from overfilling the stomach,

285 ; in acute gastric indigestion, 285 ; in

acute intestinal obstruction, 285; in perito-

nitis, 285 ; in nervous diseases, 285 ; at onset

of acute infectious disease, 286 ; from toxic

substances in the blood, 286 ; reflex, 286

;

from habit, 286 ; chronic, 286 ; of blood, in

ulcer of stomach, 304; stercoraceous, in ap-

pendicitis, 392; in intussusception, 382; cy-

clic, 287 ; etiology, 288 ; diagnosis, 289 ; treat-

ment, 289.

Vulva, herpes of, 648.

Vulvitis, gangrenous, 644.

Vulvo-vaginitis, gonorrhceal, 641 ; symptoms,

641 ; diagnosis, 642 ; treatment, 643 ; simple,

640 ; symptoms, 641 ; diagnosis, 642 ; treat-

ment, 643.



INDEX. 1117

Walking, causes wliich prevent, 25 ; delayed, in

rickets, 228; late, in malnutrition, 198; when
attempted, 25.

Wasting, in tuberculosis, 1040 ; simple (see

Marasmus), 204.

Water, function of, in diet, 126.

Weaning, 167 ; time for, 167 ; indications for,

167; sudden, 168.

Weather, hot, prophylaxis against diarrhoea in,

325.

Weight, 15 ; at birth, 16 ; curve during first

few weeks, 16; curve of first year, 17; from

second to fifth year, 19 ; of older children,

19 ; from birth to si.xteenth year, 20 ; best

indication of nourishment, 163 ; loss of, in

acute inanition, 195; stationary, indications

in, 179 ; symptom of inadequate nursing,

163.

Werlhofa disease (see Purpura), 810.

Wet-nurse, in acute gastro-enteric infection,

327 ; in acute inanition, 196 ; selection of,

166 ; dangers of syphilis, 1067.

Wet-nursing, 166 ; -versus artificial feeding, 158

;

indications for, 158; disadvantages of, 159;

moral question involved in, 159.

Wheal, in urticaria, 874.

Wheat jelly during second year, 186.

Whey, 152.

White-swelling of knee, 847.

Whooping-cough (see Pertussis), 936.

Widal's test in typhoid fever, 1014.

Winckel's disease, 90.

Worms, intestinal, 395; tapeworm, 395; symp-
toms, 397 ; treatment. 397 ; roundworm, 398 ;

symptoms, 399 ; treatment, 399 ; thread-

worms, 400 ; symptoms, 400 ; treatment, 401.

Wrist, enlarged epiphyses in rickets, 227.

Wry-neck (see Torticollis), 683.

THE END.
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